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EXECUTIVE SUMMARY 

A major shift is occurring in the age distribution of Australia's population as a result of lower birth rates, 
increased longevity and maturation of the 'baby boomer' cohort. Indeed, the first wave of the baby boomer 
cohort, born between 1946 and 1965, turned 65 years in 2011; with the last wave turning 65 years in 
2030. Over the next four to five decades, Australia will experience significant growth in both the absolute 
and proportional number of older adults within the community. By 2061, the proportion of Australian adults 
aged 65 years and over is expected to reach 22 percent compared to just over 15 percent now and the 
proportion aged 85 years and over is expected to reach 5 percent compared to just over 2 percent now.  

Research suggests that, compared to previous cohorts, current and future cohorts of older road users 
(ORUs, defined as those 65 years and older) will be significant due to their size, their distinct social and 
demographic characteristics, and their distinctively different mobility characteristics. Current and future 
ORUs are more likely to be licenced to drive, engage in 'active travel' modes (e.g., walking and pedal 
cycling), travel more frequently, and greater distances, and have higher expectations with regard to 
maintaining personal mobility compared to previous generations. The baby boomer cohort was the first 
generation to be born into and live their whole lives in a society with modern mobility, characterised by 
auto-mobility, which will carry through to future generations. The private motor vehicle is likely to remain 
the principal mode of transport for the current and future ORUs who, it is predicted, will be more likely to 
be licenced to drive, will be more likely to travel more frequently and travel greater distances, and more 
likely to have higher expectations with regard to maintaining personal mobility. In addition, there is a 
significant promotion of 'Active Travel' for older adults, with some evidence that older adults are 
increasingly engaging in active modes of travel such as walking and cycling (Garrard, 2009; Sallis, Frank, 
Saelens, & Kraft, 2004). Consequently, current and future ORUs will generate significantly greater 
demand for mobility as drivers, pedestrians, pedal cyclists, motorcyclists and mobility scooter users.   

While there is a strong emphasis around the world for ORUs to maintain their mobility for as long as 
possible, their safety is also a serious community concern. ORUs are a vulnerable road user group due 
to their frailty and their age-related functional impairments. While current figures show that older drivers 
are involved in relatively fewer but increasing numbers of crashes in terms of absolute numbers, they 
represent one of the highest risk categories for crashes involving serious injury and death per number of 
drivers and per distance travelled. ORUs’ heightened injury and fatal crash risk across the different travel 
modes (e.g., pedestrians, pedal cyclists, mobility scooters), compared to younger road users, is also 
increasingly reported. With the noted steady growth in the number of ORUs as the population ages, it is 
predicted that safe mobility for Australian ORUs will become a major issue in the years ahead.  

In anticipation of the growth in prominence of ORUs in road safety trauma, the Monash University 
Accident Research Centre (MUARC) Baseline Committee commissioned MUARC to undertake a 
research program to better understand the current trends in the occurrence, severity and associated 
costs of ORU crashes and associated risk factors, and to identify any emerging ORU issues (e.g., in a 
specific ORU type, gender, age, vehicle type and age, crash type, location etc.).  

Specifically, this research program aimed to: 

1. Identify and explore the feasibility of further enhancements to the TAC / MUARC enhanced linked 
dataset with the view of expanding our understanding of ORU crash risk and associated risk 
factors; 

2. Document the historical crash involvement pattern, and associated crash types, of ORUs using 

the TAC / MUARC enhanced linked dataset;   

3. Understand ORU licensing, including offence rates, licence review/restriction rates, and ORU 

crash risk factors;   

4. Project future crash involvement scenarios; and  
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5. Provide a synthesis and interpretation of the research program findings. 

This report outlines the findings of this comprehensive research program. 

In Section 1 of the report, a comprehensive review of the literature is presented. The review highlighted 
key findings regarding the importance of understanding ORU crashes and whether there are emerging 
ORU issues.  

In Section 2 of the report, the TAC / MUARC enhanced linked dataset is described, and the feasibility of 
using additional Victorian data sources to further enhance the existing TAC / MUARC enhanced linked 
dataset to further examine ORU crash risk, injury rates and associated risk factors was explored. 

The TAC / MUARC enhanced linked dataset consists of information from the TAC Claims Database, 
Victoria Police Traffic Incident System (TIS) / Victoria Police Accident Records System (VPARS) and the 
VicRoads Road Crash Information System (RCIS). In addition, the linked dataset consists of 
enhancements made by MUARC, including Vehicle Identification Number (VIN) decoding so that vehicle 
makes, models and safety features can be accurately identified and Used Car Safety Ratings (UCSRs) 
information and Australasian New Car Assessment Program (ANCAP) ratings can be added. In addition, 
derived measures of injury such as the Abbreviated Injury Scale (AIS), Injury Severity Score (ISS) and 
ICD Based Injury Severity Score (ICISS) have also been added based on the injury codes provided in 
the TAC Claims data. 

Several other Victorian data sources were also identified as being feasible (based on processes, 
permissions and resources) for the purposes of the current research program to analyse ORU crash risk, 
injury rates and associated risk factors. These data sources are summarised below. 

 Victorian Admitted Episodes Dataset (VAED) and Victorian Emergency Minimum Dataset 
(VEMD) data: Contains data for each admitted patient episode for all Victorian public and private 
hospitals including rehabilitation centres, extended care facilities and day procedure centres. It 
includes detailed data on the causes, effects and nature of the illness, and the utilisation of health 
services in Victoria. The VEMD includes de-identified demographic, administrative and clinical 
data detailing presentations at Victorian public hospitals with designated Emergency 
Departments. De-identified data from the VAED and VEMD is held at MUARC by the Victorian 
Injury Surveillance Unit (VISU). Analyses using de-identified VAED and VEMD data were 
undertaken for the project by VISU. Linkage to individual-level data could not be undertaken for 
the project and would need to be undertaken by the Victorian Department of Health (DH) and is 
being pursued under a separate project being undertaken by TAC in conjunction with DH.  

 VicRoads Registration data: Contains a record of all vehicles registered to be driven on public 
roads in Victoria including owner postcode, vehicle and registration details. MUARC holds 
VicRoads registration snapshots provided by VicRoads through the TAC utilised for the ORU 
project. Snapshots are de-identified and include owner postcode, vehicle details such as Vehicle 
Identification Number (VIN), and registration details such as registration number and category of 
use. Registration data was linked to crash data in RCIS via the vehicle registration number.  

 VicRoads Licencing and Offence data: Contains information on all Victorian licence holders 
including licence history, restrictions and exemptions. Information on demerit point offences, 
licence suspensions, cancellations and disqualifications are also available. A request for ORU 
licencing and offence data was made to VicRoads in conjunction with a request for an extract of 
ORU crash data from RCIS. Licensing and offence data were provided for all ORUs, including 
full license and offence history. In addition, the same data was also provided for a comparison 
group aged 40-64 years during the study period.  

 Coroners Court of Victoria (CCoV) data: The CCoV is a specialist court established to 
investigate reportable deaths, including how the death occurred and the cause of death. CCoV 
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data includes information on the deceased, the time, location and context of the incident and the 
mechanism of injury. Some of the reports included in the coroners' file are Victoria Police 
narrative of circumstances, autopsy report, toxicology report and findings (including any 
recommendations made). Cases involving ORUs were identified by the CCoV and supplied for 
the project. CCoV data was not able to be linked to other data sources.  

In Sections 3 to 7 of the report, the Victorian data sources outlined above (i.e., TAC / MUARC linked 
dataset, VAED and VEMD data, VicRoads Registration data, VicRoads Licencing and Offence data and 
CCoV) were specifically used to examine ORU crash risk, injury rates and associated risk factors. The 
findings of these analyses are presented in more detail below. 

In Section 3 of the report, the TAC/ MUARC enhanced linked dataset was used to document the historical 
crash involvement pattern and associated ORU crash types. Descriptive statistical analyses were 
conducted to assess differences, if any, between the age categories (41-55, 65-74, 75-84, 85+) on 
variables including sex, year of the crash, and injury severity metrics. The results of these analyses 
highlighted the very significant risk for the oldest ORUs (i.e., those aged 85 years and older) due to their 
advancing years. While there was an increase in the absolute number of ORU claims, once these claims 
were adjusted for population, all but the 85 years and older categories experienced a ‘pro-rata’ reduction. 
A strong association with injury severity and age, as well as speed zone, was also found. Of note was 
the finding of a 1 in 10 chance of an older driver or passenger being killed given involvement in a crash 
in a 110 km/h zone, and this was even higher for those aged 85 years and older. 

In Section 4 of the report, the VAED and VEMD datasets were used to describe socio-demographic 
characteristics of ORU as a whole, and then specifically for drivers, passengers, pedestrians, pedal 
cyclists, motor-scooter, moped and motorised bicycle occupants, other specified and unspecified 
motorcyclists and 'other' road users. These included analyses of the population by age group and gender, 
frequency of transport-related hospital admissions by age group, ratio and rate ratio of cases relative to 
middle-aged road user transport-related hospital admissions and percentages of road users in each road 
user group. The results of these analyses showed that there was a significant association between road 
user type and age group across transport-related injury hospital admissions for the period July 1st 2004 - 
June 30th 2014. Older drivers (37.8%) and older passengers (20.9%) were the most common road 
transport hospital admissions for all ORUs. The proportion of passenger-related and pedestrian-related 
hospital admissions increased with age, while the proportion of pedal cyclist-related and motorcyclist-
related hospital admissions decreased with age.  

In Section 5 of the report, VicRoads licensing and crash data were used to understand older driver or 
rider crash risk factors, including offence rates, licence review/restriction rates. Licensing data were 
tabled by type, year, age group (middle-aged: 41 to 55 years; older: 65 years and above), sex, and 
residential region. For each of these analyses, the associated risk for ORUs was compared to the middle-
aged group. Crash data were interrogated from July 2005 to June 2016 (and to December 2015 for 
passenger vehicles by the market group). The complete set of driver cases were divided into road user 
types: passenger vehicles, motorcycles (two-wheeled), light commercial vehicles (LCV), heavy vehicles 
(HV) and others. From each of these groups, attributes distinguishing the ORUs from the middle-aged 
group were identified. Logistic regression analyses showed that, compared to middle-aged drivers/riders, 
older drivers/riders were more likely to be male, residing in metropolitan Victoria (drivers) or in rural 
Victoria (riders). Older drivers/riders were also most likely to have valid licences, with rates of 
cancellations and disqualifications significantly lower for older drivers. Similarly, older drivers/riders were 
issued infringements at lower rates than middle-aged drivers/riders - except for intersection 
infringements. Older drivers/riders were also more likely to have a licence or VicRoads restriction, as well 
as a vehicle adaptation, and less likely to have an alcohol restriction compared to middle-aged 
drivers/riders. Crash data for the studied cohorts identified several characteristics of older drivers involved 
in crashes. Older drivers who were involved in crashes were more likely to be driving medium, small and 
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light passenger vehicles, smaller two-wheeled vehicles and passenger vehicles aged nine years and 
over. Compared to middle-aged road users, ORUs were more likely to be male drivers or motorcyclists, 
residing in a rural location, an unlicensed driver or an unlicensed LCV driver, not driving a passenger 
vehicle within a ban period, on full passenger vehicle/motorcycle licence, not wearing a passenger vehicle 
seat-belt and driving with a BAC under 0.05. In addition, older drivers had a higher likelihood of being 
fatally and seriously injured in a casualty crash and were more likely than middle-aged drivers to crash 
in certain road conditions such as local roads or roads with speed zones of 50 or 60 km/h. Injured older 
riders were also more likely than middle-aged riders to be involved in certain crash types such as 
manoeuvring, rollovers and adjacent direction crashes and less likely to be involved in crashes with 
moving objects.   

In Section 6 of the report, an analysis of medico-legal data to investigate fatal ORU crashes is presented. 
Descriptive statistical analyses were conducted to describe socio-demographic characteristics of the 
deceased older road user, crash characteristics and circumstances, and presence and contribution of 
risk factors. The average annual rate of fatal ORU crashes in Victoria, Australia per 100,000 population 
for 2013-2014 was also calculated.  Data related to fatal crashes for middle-aged road users (aged 40-
55 years) in Victoria for 2013-2014 (n=89) were extracted from CCOV's Surveillance Database (including 
age, sex, and road user type). The results showed that across 2013-2014, 138 unintentional fatal ORU 
crashes were investigated by the CCOV and the average annual rate of fatal ORU crashes was more 
than double the average rate of fatal middle-aged road user crashes. Most fatal ORU crashes occurred 
in familiar surroundings and close to home, 'on-road', on roads that were paved, had light traffic volume, 
and during 'low-risk' conditions: between 12 pm-6 pm, on weekdays, during daylight and dry/clear 
conditions. The majority of deceased ORUs were deemed by the coroner and/or police as being ‘at-fault’ 
for the crash. The majority of deceased older drivers ‘failed to yield’, and were involved in a crash at a 
Give-Way (yield) sign. Most fatal ORU crashes occurred during 'low-risk' conditions, and RU error was 
the most common factor identified. 

In Section 7 of the report, a number of estimations for future driver and pedestrian crash-involvement 
statistics, and their associated cost are provided. The projections presented in this section were derived 
to inform future policy. Hence, projections for the period 2020 – 2040 include: 

 Number of persons killed; 

 Number of persons injured, and 

 Associated costs to TAC. 

The projection approach used was relatively straightforward, and relied on the known ratios of males and 
females killed and injured, on a per population basis, using historic 2012 – 2014 crash involvement rates; 
future population growth and mean financial costs, as per TAC Lifetime Care Costs and total costs. 

The modelling showed that, if the crash and injury-involvement rates remain constant into the future, then 
expected population growth would ensure a significant increase in the absolute number of road users 
aged 65 years and older being injured. With this comes a considerable increase in the financial impact 
to the Victorian community, through the TAC. Given current trends, for drivers, more males will be injured 
than females, whereas for pedestrians, more females will be injured than males. Further, it was projected 
that significantly more male drivers, and also more male pedestrians, will be killed than females. 
Interestingly though, it is plausible that licensing rates, or penetration, will increase for the older-old (85+) 
cohort, particularly females. The rate of this, and the point of ‘full penetration’ is not yet fully understood, 
but this could have a profound impact on the future number of ORU killed and injured and the ‘balance’ 
between males and females. 

From a cost of injury basis, were the average claim cost to change (increase, decrease), so too would 
the estimated total cost of ORUs involved in crashes and making a claim. Two factors may play a role, 
the first being the cost of healthcare increasing, and the second being a delayed retirement age and the 
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emergence of consultancies as an income supplement, particularly for the baby-boomer cohort 
approaching 85 years of age. This will have profound implications for income replacement (Group 1 
actuarial costs), which to date has traditionally been low due to older persons not being in paid 
employment. 

The evidence from the published literature and the data analyses reported in Sections 1 to 7 identified 
several emerging ORU issues which were classified under seven broad headings:  

• Current data systems and linking opportunities (see Sections 2.1, 2.2, 2.3);  
• Vehicle choice (see Sections 1.2.1.5, 5.2.2, 5.2.2, 5.2.2.7, 6.2.3.2, 6.3); 
• Infrastructure design / Intersection design (see Sections 1.2.1, 1.2.2, 5.2.2, 5.2.2.1, 5.3, 6.2.3.1, 

6.3); 
• Speed limit setting (see Sections 3.2.5, 3.2.6, 3.3, 5.2.2, 5.2.2.1, 5.2.2.7, 5.3, 6.2.3.3, 6.3); 
• Licensing policy, including medical review (see Sections 5.1.1, 5.1.3, 5.2.1); 
• Implications of, and need for, safe active and public transport (see Sections 3.2.3, 3.2.4, 3.2.6, 

3.3, 4.2.1.3, 4.2.1.4, 4.2.2.3, 4.2.2.4), and 
• Education - Information and resources tailored for ORUs (see Sections 1.2.1.6, 6.3). 

The emerging issues and associated recommendations are presented in Section 8 of this report.  
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DEVELOPMENT AND ANALYSIS OF A COMPREHENSIVE DATA SYSTEM TO 
UNDERSTAND THE OCCURRENCE, SEVERITY AND RISK FACTORS OF OLDER 
ROAD USERS 

1.0 CONTEXT 

A major shift is occurring in the age distribution of Australia's population as a result of lower birth rates, 
increased longevity and maturation of the 'baby boomer' cohort. Research suggests that, compared to 
previous cohorts, current and future cohorts of older road users (ORUs) will be significant due to their 
size, their distinct social and demographic characteristics, and their distinctively different mobility 
characteristics. For example, current and future ORUs are more likely to be licenced to drive, engage in 
‘active travel’ modes (e.g., walking and pedal cycling), travel more frequently, travel greater distances, 
and have higher expectations regarding personal mobility. Consequently, current and future ORUs will 
generate significantly greater demand for mobility as drivers, pedestrians, pedal cyclists, motorcyclists 
and mobility scooter users. 

While there is a strong emphasis around the world for ORUs to maintain their mobility for as long as 
possible, their safety is also a serious community concern. Indeed, ORUs are a vulnerable road user 
group due to their frailty and their age-related functional impairments. Consequently, it is predicted that 
safe mobility for Australian ORUs is likely to become a major issue in the years ahead.  

As such, the Monash University Accident Research Centre (MUARC) Baseline Committee commissioned 
a Research Team from MUARC to undertake a research program to better understand current trends in 
the occurrence, severity and associated costs of ORUs crashes and associated risk factors in the 
Australian state of Victoria, as well as whether there are any emerging ORU issues (e.g., in a specific 
ORU type, gender, age, vehicle type and age, crash type, location etc.).  

This report outlines the findings of this comprehensive research program. It is anticipated that these 
findings will provide the MUARC Baseline Committee with strategic insights regarding current and 
predicted ORU crash trends which can be used to guide Victorian road safety policy and inform the 
development of future action plans.  

1.1 OLDER ROAD USERS 

1.1.1 Australia’s Ageing Population 

Over the next four to five decades, Australia will experience significant growth in both the absolute and 
proportional number of older adults within the community. By 2066, the proportion of Australian adults 
aged 65 years and over is expected to reach 21-23 percent and the proportion of Australian adults aged 
85 years and over is expected to reach up to 4.4 percent (ABS, 2018). These proportions are similar 
within the state of Victoria, with projections of an increase in those aged 65 and over from 15 percent 
upwards to 20-23 percent of all Victorians, and those over 85 years expected to reach 3.5-4.2 percent 
(ABS, 2018). This age distribution shift is the result of lower birth rates, increased longevity and 
maturation of the ‘baby boomer’ cohort (OECD, 2001). Indeed, the first wave of the baby boomer cohort, 
born between 1946 and 1965, turned 65 years in 2011; with the last wave turning 65 years in 2030.  

1.1.2 Definition of ORUs 

This report focuses on ORUs - however, there is no consensus regarding a lower age threshold for 
defining this group and, indeed, there is a level of controversy on this issue. Some studies have identified 
the onset of ageing processes related to road safety at 55 years (for a review see OECD, 2001). In other 
studies, criteria such as frailty have been of more interest and thus a higher defining age of 70 or 75 
years has been adopted (Koppel, Bohensky, Langford, & Taranto, 2011). Interestingly, while 75 years is 
where crash rates begin to increase significantly (Li, Braver, & Chen, 2003), the most commonly accepted 
age for defining ORUs is 65 years, based mainly on the traditional age of retirement. 
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1.1.3 Current and Future ORUs 

It is predicted that the transport needs of current and future ORUs will be significant due to their size and 
distinct social and demographic characteristics (Pruchno, 2012). Compared to previous cohorts, current 
and future ORUs are more likely to be better educated and more affluent, be healthier and have longer 
life expectancies; enjoy higher levels of social activity and participation; work longer into older age, and 
remain in suburban homes much longer (Chen & Millar, 2000; Frey, 2010; Manton, 2008; Pilkington, 
Taylor, Hugo & Wittert, 2014; Pruchno, 2012; Quinn, 2010; Winefield, O'Dwyer & Taylor, 2016). It is also 
predicted that current and future ORUs will have distinctively different mobility characteristics to previous 
cohorts. For example, the baby boomer cohort was the first generation to be born into and live their whole 
lives in a society with modern mobility, characterised by automobility (Coughlin, 2009). Consequently, 
the private motor vehicle is likely to remain the principal mode of transport for current and future ORUs 
who, it is predicted: will be more likely to be licenced to drive, will travel more frequently; will travel greater 
distances, and will have higher expectations regarding maintaining personal mobility (OECD, 2001). In 
addition, there is a significant promotion of 'Active Travel' for older adults, with some evidence that older 
adults are increasingly engaging in active modes of travel such as walking and cycling (Garrard, 2009; 
Sallis, Frank, Saelens, & Kraft, 2004). As such, current and future ORUs will generate significantly greater 
and different demand for mobility compared to previous cohorts (OECD, 2001). 

1.1.4 Importance of Mobility for ORUs 

Mobility is essential for older adults’ independence and self-worth, as well as ensuring good health, quality 
of life and maintenance of a social network by virtue of enabling continued and convenient access to 
essential services, activities, and other people (Alder, Rottunda, & Kuskowski, 1999; Metz, 2000; Mezuk 
& Rebok, 2008; Oxley & Whelan, 2008; Ross, Schmidt, & Ball, 2013; Webber, Porter, & Menec, 2010; 
Whitehead, Howie, & Lovell, 2006).  

For many older adults, especially in highly motorised countries such as Australia, driving represents the 
primary mode of transportation, in terms of both mode share and distance travelled (OECD, 2001). 
Remaining an active driver is also important for maintaining independence and well-being (Adler, et al., 
1999; Freeman, Gange, Munoz, & West, 2006; Persson, 1993). However, as lifestyles change and skills 
and abilities decline with age, it is inevitable that at some point, most older adults will consider restricting 
or ceasing driving (O'Hern, Oxley, & Logan, 2015). However, there is growing evidence regarding the 
negative psychosocial and health consequences of driving restriction (Fonda, Wallace, & Herzog, 2001) 
and driving cessation (Edwards, Perkins, Ross, & Reynolds, 2009; Fonda, et al., 2001; Freeman, et al., 
2006; Marottoli, Mendes de Leon, Glass, Williams, Cooney, & Berkman, 2000; Marottoli, Mendes de Leon, 
Glass, Williams, Cooney, Berkman, & Tinetti, 1997; Mezuk & Rebok, 2008; Ragland, Satariano, & 
MacLeod, 2005; Windsor, Anstey, Butterworth, Luszcz, & Andrews, 2007; Yassuda, Wilson, & von Mering, 
1997). For example, the transition from active driver to former driver for many older adults is accompanied 
with a sense of lost independence and personal identity (Burkhardt, Berger, Creedon, & McGavock, 1998; 
Yassuda, et al., 1997), social isolation (Marottoli et al., 2000; Mezuk & Rebok, 2008), a decline in overall 
quality of life (Fonda, et al., 2001; Marottoli, et al., 2000) and reduced satisfaction with the ability to go 
places (Marottoli, et al., 2000; Rosenbloom, 2001).  

Driving cessation has also been associated with health problems, including a higher likelihood of clinically 
significant depression (Azad, Byszewski, Amos, & Molnar, 2002; Marottoli, et al., 1997; Windsor, et al., 
2007), heart disease, fractures, and stroke (Bassuk, Glass, & Berkman, 1999; Fonda, et al., 2001; 
Marottoli, et al., 2000). Of further concern, driving cessation has been associated with greater levels of 
dependence: Older adults who have ceased driving are five times more likely to enter long-term care 
facilities (Freeman, et al., 2006) and four to six times more likely to die over the subsequent three years 
(Edwards, et al., 2009) compared to older adults who are currently driving, even after adjusting for 
differences in health status. However, there is also some evidence that, with the aid of resources, 
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planning, appropriate timing and decision making, some older adults can and do make a successful 
transition from driving to driving cessation (Oxley & Charlton, 2009). 

After driving, walking represents older adults’ second most frequent mode of transportation (according to 
a surveyed sample of older adults within the Australian Capital Territory, Council on the Aging, 2004) and 
their preferred recreational activity across Australia (ABS, 2011). While walking is important to many older 
adults to conduct short trips to carry out essential daily tasks, it has also been shown to be an important 
factor in older adults’ health (e.g., decreasing the risk for chronic disease [e.g., diabetes and heart 
disease]), and protecting aspects of cognitive functioning, psychological well-being, and fitness (Binder, 
Schechtman, Ehsani, Steger‐May, Brown, Sinacore, Yarasheski, & Holloszy, 2002; Garrard, 2009; Visser, 
Pluijm, Stel, Bosscher, & Deeg, 2002; Wang, Van Belle, Kukull, & Larson, 2002), and it does not have the 
monetary costs associated with other forms of travel (Oxley & Charlton, 2009). 

Pedal cycling is another form of active transport that is widely promoted as an alternative to private motor 
vehicle use (Garrard, 2009). While the use of pedal cycles is increasing rapidly amongst younger adults, 
there is little known about pedal cycle use amongst older adults in Australia (Boufous, de Rome, 
Senserrick & Ivers, 2012). In terms of motorcycle use among older adults, recent research suggests that 
it is more of a leisure pursuit than a tool for commuting (McCartt, Blanr, Teoh, & Stouse, 2011) and that 
many older motorcyclists are returning riders (Jancey, Cooper, Howat, Meuleners, Sleet, & Baldwin, 
2013). An increasing proportion of Australian older adults who cannot drive or walk, and who still need 
and desire independent mobility to engage in activities of daily living, are using mobility scooters (Jancey, 
et al., 2013; Johnson, Rose, & Oxley, 2013). Mobility scooters enable people to maintain a degree of 
independence and participation in their community, in addition to potentially enabling them to extend the 
time that they are able to live in their own home (Missikos & James, 1997). Indeed, Rose and Richardson 
recently noted that ‘more than other modes, mobility scooters are a transitional mode which liberates 
older adults for perhaps three to five years’ (Rose & Richardson, 2010).  

1.2 OLDER ROAD USERS’ RISK 

While there is a strong emphasis around the world for ORUs to maintain their mobility for as long as 
possible, their safety is also a serious community concern (Langford & Koppel, 2006). Indeed, the Bureau 
of Infrastructure Transport and Regional Economics [BITRE] (2014) recently examined fatality crash data 
from the Australian Road Deaths Database (ARDD) for the period 2004 - 2013 and observed that, while 
the total annual road crash fatalities had declined by 24.6 percent, road crash fatalities for ORUs had 
increased by 8.0 percent. Most road crash fatalities were vehicle occupants (vehicle drivers or 
passengers) for all road user age groups. However, there were more pedestrian fatalities among ORUs 
and fewer motorcyclist and pedal cyclist fatalities compared to younger or middle-aged road users. ORUs’ 
risk across the different travel modes is described in more detail in the following sections. 

1.2.1 Older Drivers’ Risk 

Older drivers represent one of the highest risk categories for crashes involving serious injury and death 
per number of drivers and per distance travelled (Koppel, et al., 2011; Langford & Koppel, 2006; OECD, 
2001). The OECD Working Group summarised the older driver crash epidemiology thus: 

A larger share of older driver accidents involve collisions with another vehicle. They have a smaller share 
of single vehicle and speed related accidents. Older drivers tend to be legally at fault in their collisions. A 
greater proportion of older drivers’ crashes occur at intersections, where typically the older driver is 
turning against oncoming traffic with right-of-way on the main road. …  For those aged 80 years and over, 
the percentage of angle collisions, typically involving intersection situations, is more than double that of 
the youngest group. The high percentage of angle collisions where the older driver is hit from the side by 
an oncoming vehicle is another factor that explains why older drivers tend to be the ones injured in their 
accidents (OECD, 2001, pp. 47-48). 
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This pattern has been repeatedly confirmed in most western societies, including Australia. In-depth crash 
analyses have shown that older drivers have noticeably different crash patterns from those of their 
younger counterparts (Koppel, et al., 2011; Langford & Koppel, 2006). For example, older drivers are 
more likely to crash during daylight hours; at low speeds; with low BAC levels; at intersections; with other 
vehicles (multi-vehicle crashes); and with a severe injury outcome (Eberhard, 2007; Fildes, et al., 1994). 

These crash patterns are consistent with the findings of the BITRE (2014) report which examined crash 
data extracted from the National Crash database for the period 2008-2012. Fatal crashes involving an 
older driver aged 65 years and older were: more likely to involve multiple vehicles (69%), more likely to 
occur at intersections (32%), and less likely to be a single-vehicle off-path crash (22%) compared to fatal 
crashes involving drivers aged less than 65 years (41%, 20%, 44% respectively).  

In terms of older driver injury outcomes, analyses of UK crash injury data has shown that, in crashes of 
approximately equal severity, older vehicle occupants were significantly more prone to serious chest 
injury than their younger counterparts and that these injuries were predominantly due to forces exerted 
by the restraint system, particularly in frontal impacts (Morris, Welsh, Frampton, Charlton, & Fildes, 
2003a; Morris, Welsh, & Hassan, 2003b; Welsh, Morris, Hassan, Charlton, & Fildes, 2006). While studies 
from the early 1980s in the US identified head injuries as the leading cause of crash deaths among the 
elderly, more recent data by Augenstein (2001) showed that 86 percent of the elderly who were killed 
sustained a chest injury, while only 38 percent had head injuries. The changed pattern has been attributed 
at least partly to the role of seat belts and airbags in protecting against head injuries while perhaps posing 
a different threat to frail older occupants: almost 40 percent of those who died suffered from broken ribs 
(Augenstein, 2001). Wang, Hughes, Council and Paniati (1995) showed that older people often do not 
have the lung capacity to recover from such injuries and found that older people died from chest injuries 
(rib fractures, collapsed lungs, damaged hearts and ruptured arteries) at markedly higher rates than 
younger adults in crashes. More recently, Koppel et al. (2011) demonstrated that in terms of injury 
outcomes, older drivers sustained a significantly higher proportion of injuries to the thorax (30.9% 
compared to 18.5% of middle-aged drivers). Conversely, a significantly higher proportion of middle-aged 
drivers suffered some form of injury to the neck (30.6% compared to 12.1% of older drivers). Older drivers’ 
risk has been largely attributed to their age-related declines in sensory, cognitive and physical abilities. 
These age-related declines and their relationship to crash risk is described in more detail below. 

1.2.1.1 Age-related sensory, cognitive, and physical impairments 

While there are many individual differences in the ageing process, even relatively healthy older adults 
are likely to experience some level of functional decline in sensory, cognitive and physical abilities over 
time.  These may include: decline in visual acuity and/or contrast sensitivity; visual field loss; reduced 
dark adaptation and glare recovery; loss of auditory capacity; reduced perceptual performance; 
reductions in motion perception; a decline in attentional and/or cognitive processing ability; reduced 
memory functions; neuromuscular and strength loss; postural control and gait changes, and slowed 
reaction time (Janke, 1994; Stelmach & Nahom, 1992). Of relevance to older drivers is how the 
degradation of these skills relates to safe road use and whether they place older drivers at an increased 
risk of crash-related injuries and/or death. Current evidence for causal relationships between specific 
medical conditions and increased crash risk is limited (Charlton, Koppel, Odell, Devlin, Langford, O'Hare, 
Kopinathan, Andrea, Smith, Khodr, Edquist, Muir, & Scully, 2010; Dobbs, 2001; Marshall, 2008; Vaa, 
2003). Clearly, not all medical conditions affect injury risk in the road system to the same extent, and not 
all individuals with the same condition will be affected in the same way (Charlton, et al., 2010). Indeed, it 
is not necessarily the medical condition and/or medical complications per se that affects road use, but 
rather the functional impairments that may be associated with these conditions. In addition, the extent to 
which individuals may be able to adapt or compensate for their functional impairment while using the road 
will undoubtedly have some bearing on their likelihood of crash involvement. In addition, several factors 
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should be taken into account when considering older drivers’ risk. These factors are outlined in detail 
below.  

1.2.1.2 The frailty bias 

The first factor to take into account when considering older drivers’ increased crash risk is the frailty bias. 
Indeed, much of the older driver injury profile has been attributed to their greater frailty and reduced 
tolerance to injury (Evans, 1988; Li, et al., 2003; Viano, Culver, Evans, Frick, & Scott, 1990). The energy 
required to cause injury reduces as individuals age (Augenstein, 2001): older adults' biomechanical 
tolerances to injury are lower than those of younger persons (Mackay, 1998; Viano, et al., 1990), primarily 
due to reductions in bone and neuromuscular strength and fracture tolerance (Dejeammes & Ramet, 
1996; Padmanaban, 2001). For example, according to Evans (2004), in the same crash: a 79-year-old 
man is 3.2 times more likely to die compared to a 32-year-old man; a 79-year-old woman is 2.7 times 
more likely to die compared to a 32-year-old woman, and one-half of the deaths to those aged 70 years 
and older would not occur if they were as robust as those aged 69 years and younger. Li and colleagues 
(2003) used the US Fatality Analysis Reporting System (FARS) and a national probability sample of all 
crashes (both non-casualty and casualty) to compute the role of frailty in older driver crashes. The authors 
reported that older drivers' over-representation in fatalities could be primarily explained by frailty, which 
accounted for 60−90 percent of the fatalities. Further, age-related declines in general health exacerbate 
the likelihood of serious injuries among older vehicle occupants involved in a crash and also inhibit 
recovery from the injuries sustained (Cunningham, Howard, Walsh, Coakley, & O'Neill, 2001). Frailty is 
also likely to be the predominant explanation for increased injury and fatality risk amongst other ORU 
groups using forms of transport that offer little physical protection (e.g., pedestrians, pedal cyclists, 
motorcyclists, mobility scooter users etc., see Sections 1.2.2-1.2.4). 

1.2.1.3 The low mileage bias  

Another potential factor to take into account when considering older drivers’ crash risk is the low mileage 
bias. It has been long known that independent of age, gender or other demographic characteristics, 
drivers travelling more kilometres will typically demonstrate reduced crash rates per kilometre, compared 
to those driving fewer kilometres (Langford & Koppel, 2006). Indeed, Janke (1991) recognised that drivers 
travelling more miles would typically have reduced crash rates per mile, compared to those driving fewer 
miles. The failure to take annual mileage into account when computing crash rates has been termed the 
‘low mileage bias’.   

The association between low mileage and heightened crash risk is usually attributed to the location of 
driving: in the main, low mileage drivers do most if not all of their driving in urban areas, where the 
prevalence of complex traffic situations (and particularly intersections) and greater traffic congestion 
results in increased crash risk (Janke, 1991; Langford & Koppel, 2006), whereas high mileage drivers 
may be more likely to undertake most of their driving on freeways, where there are fewer potential crash 
points (e.g., intersections) and lanes of opposing traffic are separated (Hakamies-Blomqvist, Raitanen, & 
O’Neill 2002; Janke 1991; Langford, Methorst, & Hakamies-Blomqvist, 2006). Therefore, older drivers' 
crash rates per distance driven may be over-estimated because they travel shorter distances, on average 
than younger drivers (Baldock & McLean, 2005; Langford & Koppel, 2006). 

Janke’s subsequent warning to licensing jurisdictions not to become overly alarmed about older drivers’ 
apparent high crash rate per distance driven has been empirically demonstrated in Finland (Hakamies—
Blomqvist, et al., 2002), the Netherlands (Langford, et al., 2006), Spain (Alvarez & Fierro, 2008), Canada 
(Langford, Charlton, Koppel, Myers, Tuokko, Marshall, Man-Son-Hing, Darzins, Di Stefano, & Macdonald, 
2013) and Turkey (Kalyoncuoglu & Tigdemir, 2014). For instance, in a recent study of Spanish drivers, 
Alvarez and Fierro (2008) found that after controlling for annual distances driven when comparing older 
and middle-aged drivers’ crash rates, age-related differences in crashes on a per-mile basis were not 
found.  
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It should be noted that these studies used self-reported driving distances and self-reported crash 
frequencies to investigate older drivers’ crash rates per distance driven and the low mileage bias. 
However, Staplin, Gish, and Joyce (2008) have suggested that these findings regarding low mileage bias 
should be interpreted with caution because while consistency between self-reported and official crash 
data has previously been demonstrated by some researchers (e.g., Marottoli, Cooney, & Tinetti 1997; 
Owsley, Ball, McGwin Jr, Sloane, Roenker, White, & Overley, 1998), others have reported large 
discrepancies between self-reported and objectively measured (e.g., through odometer readings) 
distance driven (Blanchard, Myers, & Porter, 2010; Porter, Smith, Cull, Myers, Bédard, Gélinas, Mazer, 
Marshall, Naglie, Rapoport, Tuokko, & Vrkljan, 2015; Staplin, et al., 2008). Given these discrepancies, 
Langford, Koppel, McCarthy and Srinivasan (2008) re-analysed data from an early study, this time using 
odometer-based readings rather than self-reported mileage, and reported that the low mileage bias 
remained evident, albeit at a reduced level. 

1.2.1.4 Cohort effects 

Another potential factor to take into account when considering older drivers’ crash risk relates to cohort 
effects. Most of the older driver research conducted has used cross-sectional methodology which does 
not take into account potential differences between older drivers born at different times (Baldock & 
McLean, 2005). Indeed, longitudinal studies have shown that earlier cohorts of older drivers had higher 
crash rates as younger or middle-aged drivers compared with more recent older drivers (Dellinger, 
Langlois, & Li, 2002; Li, et al., 2001; Lyman, Ferguson, Braver, & Williams, 2002; Stamatiadis & Deacon, 
1995). The main explanation for differences in crash rates across cohorts is differences in driving 
experience (Maycock, 1997; Stamatiadis & Deacon, 1995). For example, more recent older drivers 
typically started driving in early adulthood (i.e., around 18 – 20 years), while older drivers from previous 
cohorts may have started driving at a much older age, often without having to pass a comprehensive on-
road assessment for their driver's licence. In addition, more recent older driver cohorts are also more 
likely to have undertaken more of their driving in heavy traffic over long periods of time (Dellinger, et al., 
2002; Stamatiadis & Deacon, 1995).   

1.2.1.5 Vehicle choice 

Another potential factor to take into account when considering older drivers’ crash risk relates to their 
vehicle choice. Recent Australian research (Budd, Scully, Newstead, & Watson, 2012) examined the 
influence vehicle choice has on older driver road trauma outcomes. It examined the specific vehicle types 
currently driven by older drivers in conjunction with the crash types they are typically involved in making 
inference about the road trauma benefits that could be realised had older drivers crashed in safer 
vehicles. The study drew the following conclusions:  

 Compared to younger drivers (35-54 years old), older drivers were more likely to be injured in a 
crash, and the injury was more likely to be serious, and older female drivers were more likely to 
be injured or seriously injured than older male drivers. 

 The vehicles crashed by older drivers were generally smaller and older than average and tended 
to have poorer average crashworthiness compared to vehicles driven by younger drivers. The 
poorer average crashworthiness is particularly evident among the 75 years and older age group 
of crash-involved drivers.  

 Crash-involved older drivers tend to crash in vehicles which were purchased new or only a few 
years old and they retain these vehicles for long periods, possibly until they no longer wish to 
drive anymore.  

 Optimising safe vehicle choice by older drivers has the potential to result in serious injury and 
fatal crash reductions of up to 90 percent if vehicle cost was not a factor. When optimum safe 
vehicle choices were restricted to popular (affordable) models of at least the year 2000 
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manufacture, fatal and serious injury crash reductions of up to 37 percent could be achieved. 
When choices were further restricted to match the market group of choice, serious injury and 
fatal crash reductions up to 19 percent could be achieved. 

The study identified that older driver vehicle choice is a key contributing risk factor to higher death and 
serious injury rates amongst this cohort. It also identified the potential road safety benefits in encouraging 
older drivers to purchase safer vehicles and to upgrade to safer vehicles if they continue to drive well into 
their older years. 

Other associated research has identified further vehicle-related risk factors for older drivers. For example, 
Keall and Newstead (2007) identified high rollover crash risk for older females in large SUV type vehicles 
without electronic stability control whilst Watson and colleagues (Watson, Newstead, & Scully, 2009) 
identified poor secondary safety outcomes for females in certain types of commercial vehicles. 
Furthermore, the relative over-involvement of older drivers in multi-vehicle crashes reported by Budd and 
colleagues (2012) combined with their frailty identified the propensity for older drivers to downsize into 
vehicles which are significantly lighter than the fleet average as a key risk factor. 

1.2.1.6 Propensity to self-regulate 

The last potential factor to take into account when considering older drivers’ crash risk relates to their 
propensity to self-regulate. Many older drivers become aware of their age-related declines in functional 
capacities and adapt their driving patterns to match these changes by self-regulating when, where and 
how they drive (Baldock, Mathias, McLean, & Berndt, 2006; Blanchard, Myers, & Porter, 2010; Charlton, 
et al., 2006; Molnar & Eby, 2008). For example, older drivers reduce their exposure by driving fewer 
annual kilometres, making shorter trips and making fewer trips by linking multiple trips together 
(Benekohal, Michaels, Shim, & Resende, 1994; Rosenbloom, 1995, 1999). Older drivers have also been 
found to avoid complex traffic manoeuvres that are cognitively demanding (Ball, Owsley, Stalvey, 
Roeneker, Sloane, & Graves, 1998; Hakamies-Blomqvist & Wahlstrom, 1998), limit their peak hour and 
night driving, restrict long-distance travel, take more frequent breaks, and drive only on familiar and well-
lit roads (Ernst & O’Connor, 1988; Smiley, 1999). In addition, several studies have shown that majority 
of older drivers recognise that good vision is one of the most important elements for safe driving and 
often cite poor vision as a major determinant for reducing driving at night or in poor weather (Kostyniuk 
& Shope, 1998; Persson, 1993). This evidence suggests that at least some older adults are able to 
compensate well for limitations in their abilities in such a way that is likely to minimise exposure to difficult 
driving situations to reduce their crash risk.  

While self-regulation seems to be an effective way to alleviate some of the challenges that arise with age, 
it is by no means perfect (Meyer, 2004). For example, at least some self-regulation changes are 
counterproductive from the viewpoint of crash reduction. For example, older drivers’ apprehension about 
high-speed travel has led to their increased travel on low-speed and urban roads. As outlined above in 
Section 1.2.1.3, urban travel is more likely to result in crashes because of the larger numbers of possible 
traffic conflict points, especially intersections (Keall & Frith, 2004), which may increase older drivers’ 
crash risk (Langford, et al., 2006). In addition, as noted by Molnar, Eby, St Louis, and Neumeyer (2007), 
effective self-regulation depends on the absence of serious cognitive impairment and, since cognitive 
impairment is likely to be related to elevated crash risk, some people may not be able to self-regulate as 
effectively as others. Furthermore, Rothman, Klein and Weinstein (1996) argued that people of all ages 
are poor at recognising the relationship between their own actions and potential risks. This may lead to 
optimism about one's invulnerability, underestimation of risk and overestimation of one's driving ability 
(Matthews, 1986). In support of this argument, several studies have demonstrated that some older drivers 
do not adequately compensate for age-related changes in vision and cognitive abilities when driving and 
therefore place themselves at an increased risk of crash involvement (Holland & Rabbitt, 1992; Stutts, 
1998). Interestingly, once drivers are made aware of their declining abilities, many make appropriate 
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adjustments to their driving behaviour (Holland & Rabbitt, 1992). This suggests that there may be an 
important role for education and training to enhance drivers’ propensity to self-regulate.  

1.2.2 Older Pedestrians’ Risk 

Despite the benefits of walking outlined above, studies have shown that older adults are more likely to 
die as a pedestrian than when using any other mode of transportation (Sleet, Pollack, Rivara, Frattaroli, 
& Peek-Asa, 2010). For example, older adults are at a higher risk of being killed as a pedestrian than as 
a motor vehicle driver on a per trip basis (Langford & Koppel, 2006; OECD, 2001). Research on Australian 
metropolitan data collected from 1997 to 2003 demonstrated that older adults aged 65 years and above 
made up less than 13 percent of the population yet were represented in 32 percent of pedestrian deaths 
(Gorrie, Brown, & Waite, 2008). In addition, it is a mode of transport for which older adults have a higher 
crash and injury risk than those in younger age groups (Kim, Ulfarsson, Shankar, & Kim, 2008; Road 
Safety Authority, 2007). For example, Martin, Hand, Trave and O’Neill (2010) have shown that older 
pedestrians aged 65 years and over are more than twice as likely as those aged 16 - 64 years to be killed 
when hit by a motor vehicle1. It has also been shown that older pedestrians are significantly more likely 
to be killed in a crash than a younger person who has sustained injuries of similar severity (Sze & Wong, 
2007). Recent Australian crash data has shown that older pedestrian fatalities have not significantly 
decreased over the past decade (BITRE, 2014).  

Unlike younger adult pedestrian crashes (in which alcohol consumption and distraction seem to be the 
main predisposing factors), older pedestrian crashes tend to involve crossing the road in complex urban 
areas, often involve a turning or reversing vehicle, in areas where their crossing is not obscured by a 
parked vehicle, during daylight hours, during good weather, in familiar surroundings and near their home 
(Dommès, 2019; Kim & Ulfarsson, 2019; OECD, 2001; Oxley & Whelan, 2008; Whelan, Langford, Oxley, 
Koppel, & Charlton, 2006).  

Previous research has also shown that older pedestrians tend to be at-fault in their crashes - likely due 
to age-related functional declines (Dommès, 2019; Kim & Ulfarsson, 2019; Oxley & Whelan, 2008). For 
example, negotiating the road environment as a pedestrian, particularly when crossing the road and 
avoiding traffic where there are no traffic signals, is a task that requires a complex level of cognitive and 
perceptual processing, with the ability to integrate the speed and distance of an approaching vehicle 
being crucial (Oxley, Ihsen, Fildes, Charlton, & Day, 2005). A certain level of physical ability is also 
important and deteriorating health or functional and cognitive abilities with age can make it considerably 
more difficult to negotiate the road environment safely as a pedestrian (Dommès & Cavallo 2011; OECD 
2001; Oxley, et al. 2005) which may contribute to the increased crash rate (Sparrow, Bradshaw, 
Lamoureux, & Tirosh, 2002). For instance, vision and hearing impairments may reduce an individual’s 
ability to see and hear and therefore detect approaching vehicles (OECD, 2001). Deficits in-depth 
perception may also account for why older pedestrians have tended to underestimate the time it will take 
them to cross the street compared to younger pedestrians (Zivotofsky, Eldror, Mandel, & Rosenbloom, 
2012; Bian & Anderson, 2008). This may be problematic given that motor function decline can reduce the 
speed at which older people walk compared to younger pedestrians (Langlois, Keyl, Guralnik, Foley, 
Marottoli, & Wallace, 1997).  

Several studies have identified specific difficulties that older pedestrians encounter when negotiating the 
road environment (Carthy, Packham, Salter, & Silcock, 1995; Catchupole, 1998; Oxley, et al., 1997; 
Oxley, et al., 2005), including:  

 Seeing an oncoming vehicle or correctly judging its speed;   

 Crossing in heavy or fast-moving traffic;  

                                                 

1 NB: The authors did not note whether variables such as the speed at impact and crash type were controlled for within these analyses. 
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 Crossing at confusing intersections;   

 Crossing on wide roads with multiple lanes, and   

 Selecting adequate gaps to accommodate their slower walking speed, especially in complex two- 

way traffic and under time pressure.   

The increased risk for older pedestrians is also likely to be due to the ways in which road systems are 
designed and organised. For example, it is often difficult for older pedestrians to cross the street in the 
time typically allocated at signalised intersections. Several studies have shown that standard crossing 
times at pedestrian lights are insufficient to accommodate the slower walking speed of older adults 
(Amosun, Burgess, Groeneveldt, & Hodgson, 2007; Asher, Aresu, Falaschetti, & Mindell, 2012; Langlois, 
et al., 1997; Romero-Ortuno, Cogan, Cunningham, & Kenny, 2009).  

1.2.3 Older Pedal Cyclists’ and Motorcyclists’ Risk 

Pedal cycles and motorcycles are popular for both commuting and recreational activity (Boufous, de 
Rome, Senserrick & Ivers, 2012; Fitzpatrick & O’Neill, 2017). Moreover, similar to walking, pedal cycling 
improves fitness and health, reduces pollution and traffic congestion, and, as a result, is becoming 
increasingly popular as a means of transport in Australia and throughout the world (Boufous, et al., 2012; 
de Hartog, Boogaard, Nijland, & Hoek, 2010; Gordon-Larsen, Boone-Heinonen, Sidney, Sternfeld, 
Jacobs, & Lewis, 2009; Hamer & Chida, 2008; Huy, Becker, Gomolinsky, Klein, & Thiel, 2008; Pucher, 
Buehler, & Seinen, 2011; Zander, Passmore, Mason, & Rissel, 2013). Rates of pedal cycling in Australia 
are currently lower than in a number of other countries, and so there is the prospect of further growth in 
the use of this form of transport, suggesting the potential for greater numbers of older adults in Australia 
riding bicycles in the future (Oxley & Whelan, 2008; Peden & Sminkey, 2004).  

However, pedal cycles, power-assisted pedal cycles, and especially motorcycles, can reach travelling 
speeds (and therefore impact speeds) that are similar to motor vehicles, but these modes of transport 
provide significantly less protection to the rider in a crash. As a result, pedal cycles, power-assisted cycles 
and motorcycles may be particularly risky modes of transport for ORUs. Indeed, several studies have 
also demonstrated that older pedal cyclists are more likely to be severely or fatally injured when they are 
involved in a crash compared to younger cyclists (Bíl, Bilova, & Muller 2010; Lustenberger, Inaba, Talving, 
Barmparas, Schnüriger, Green, Plurad, & Demetriades, 2010; Wagner, Rai, Ituarte, Tillou, Cryer, & Hiatt, 
2012). Similarly, older motorcyclists are more likely to be severely injured, for instance with more severe 
head and chest injuries, when they are involved in a crash compared to younger motorcyclists (Brown, 
Bankey, Gorczyca, Cheng, Stassen, & Gestring, 2010; Jackson & Mello, 2013; Talving, Teixeira, 
Barmparas, DuBose, Preston, Inaba, & Demetriades, 2010; Warlick, Nuismer, Israel, & Cannada, 2012; 
Shankar & Mannering, 1996; Quddus, Noland, & Chin, 2002). Internationally, research has also indicated 
that the number of serious and fatal crashes involving older motorcyclists is increasing in Canada and 
the United States (Brussoni, Wong, Creighton, & Olsen, 2014; Jackson & Mello, 2013). One explanation 
for this increase is that many older motorcyclists are returning riders, whose skills may have depreciated 
since riding in their youth, as well as the fact that older adults generally have higher disposable incomes 
and tend to ride larger capacity motorcycles (Fitzpatrick & O’Neill, 2017). This may be problematic given 
that large engine size has been associated with increased crash severity in several previous studies 
(Dischinger, Ryb, & Ho, 2007; Yannis, et al., 2005). 

1.2.4 Older Mobility Scooter Users’ Risk 

When older adults stop driving or are no longer able to walk the distances they require as pedestrians, 
often due to declines in general health or physical impairments, an increasing number are obtaining and 
using mobility scooters (Edwards & McCluskey, 2010; Gibson, Ozanne-Smith, Clapperton, Kitching & 
Cassell, 2011; May, Garrett, & Ballantyne, 2010). A mobility scooter is an electric vehicle and mobility aid 
equivalent or auxiliary to a wheelchair but configured like a motor scooter designed for people with 

https://en.wikipedia.org/wiki/Electric_vehicle
https://en.wikipedia.org/wiki/Mobility_aid
https://en.wikipedia.org/wiki/Wheelchair
https://en.wikipedia.org/wiki/Motorscooter
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restricted mobility, typically those who are elderly or with functional impairments. They are often useful 
for short trips, such as travelling to the local shops or visiting friends and family, and therefore allow users 
with mobility limitations to maintain their independence, social participation and quality of life (Edwards & 
McCluskey 2010; Fomite, Richmond, Moir, & Millsteed, 2013; Löfqvist, Pettersson, Iwarsson, & Brandt, 
2012; May, et al., 2010; Samuelsson & Wressle, 2014). In this sense, mobility scooters have been 
regarded as an aid for older adults who experience difficulty walking and are unable to drive (Cassell & 
Clapperton, 2006). It should be noted that mobility scooters are different from motor scooters which are 
defined as a two-wheeled vehicle with a step-through chassis and footrest platform. 

However, the use of mobility scooters can be problematic (Samuelsson & Wressle, 2014). Firstly, there 
are a number of environmental barriers that cause difficulties and challenges for mobility scooter users 
(Edwards & McCluskey 2010; Fomiatti, et al., 2013; May, et al., 2010). In Australia, mobility scooter users 
are legally considered to be pedestrians (May, et al., 2010) and are therefore expected to travel on the 
footpath. Despite this, footpaths are often inadequate to accommodate mobility scooters - they can be 
uneven, narrow, tilted or poorly maintained and there are also many obstacles on footpaths, including 
signs, garbage bins, tree roots, plants and poles (May, et al., 2010). Furthermore, it may be difficult to 
access buildings with stairs and doorsteps using scooters as well as buses and trains which was 
highlighted in a survey of 203 powered wheelchair users in the UK (Belcher & Frank, 2004). Altogether, 
a lack of access to appropriate pedestrian facilities, upkeep of footpaths and vehicle speed may increase 
the risks of a crash when using mobility scooters (Constant & Lagarde, 2010). As mobility scooters are 
commonly studied in conjunction with electric wheelchairs, future studies should take a more in-depth 
look at the risks associated with the use of mobility scooters in particular (May, et al., 2010).  

As well as the difficulties related to environmental barriers, many older adults start to use mobility scooters 
because of health conditions or age-related declines in health. These conditions or declines may also 
affect their ability to safely operate the mobility scooter (Berndt, 2002) and may lead to crashes, falls and 
resulting injury (Berndt, 2002). Crashes and falls can occur as a result of unintentional acceleration, 
colliding with doors/walls/fences/trees, tipping the scooter over, and colliding with motor vehicles (Cassell 
& Clapperton, 2006; Edwards & McCluskey, 2010; Fomiatti, et al., 2013; Gibson, et al., 2011). 
Furthermore, declines in the older adults’ ability to accurately judge distance and speed of approaching 
traffic may increase the risk of a crash, for instance, while crossing the road, when using a mobility scooter 
(Oxley, et al., 2005). Indeed, recent studies have reported an increase in the prevalence of crashes, falls 
and injuries involving older adults using mobility scooter users (Cassell & Clapperton, 2006; Edwards & 
McCluskey, 2010; Johnson, et al., 2013). Cassell and Clapperton (2006) reported that injuries related to 
the use of motor scooters were increasing with the annual frequency, almost doubling over the reported 
period. Further analysis showed that the number of hospital presentations of older adults being injured 
using mobility scooters increased in Victoria from 2004 to 2012, particularly in 2010 / 2011. Blackman 
and Haworth (2013) also found that riders aged 60 years and older were involved in more mobility scooter 
crashes than motorcycle crashes. However, better quality data is needed as crashes and injuries among 
users of mobility scooters tends to be underreported (Jancey, et al., 2012) and evidence pertaining to 
older users, in particular, is limited.   

1.3 SUMMARY AND RESEARCH PROGRAM AIMS  

In summary, the key points from the literature review are as follows:  

 Australia is anticipating significant growth in both the absolute and proportional number of older 
adults within the community due to lower birth rates, increased longevity and maturation of the 
‘baby boomer’ cohort.  

 Compared to previous cohorts, current and future cohorts of ORUs will be significant due to their 
size, their distinct social and demographic characteristics, and their distinctively different mobility 
characteristics.  
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 Current and future ORUs are more likely to be licenced to drive, engage in ‘active travel’ modes 
(e.g., walking and cycling), travel more frequently and greater distances, and have higher 
expectations with regard to maintaining personal mobility.  

 Current and future ORUs will generate significantly greater demand for mobility as drivers, 
pedestrians, pedal cyclists, motorcyclists and mobility scooter users.  

 Mobility is essential for older adults’ independence and self-worth, as well as ensuring good 
health, quality of life and maintenance of a social network by virtue of enabling continued and 
convenient access to essential services, activities, and other people. 

 While there is a strong emphasis around the world for ORUs to maintain their mobility for as long 
as possible, their safety is also a serious community concern.  

 Recent fatality crash data from the Australian Road Deaths Database (ARDD) for the period 
2004-2013 demonstrated that, while the total annual road crash fatalities had declined by 24.6 
percent, ORU crash fatalities had increased by 8.0 percent. 

 It is predicted that safe mobility for Australian ORUs is likely to become a major issue in the years 
ahead. 

 In terms of older drivers, current figures show that they represent one of the highest risk 
categories for crashes involving serious injury and death per number of drivers and per distance 
travelled. 

 Older drivers’ increased crash risk has been largely attributed to their diminishing sensory, 
cognitive, and physical function brought about by the ageing process, as well other health or 
medical conditions that may increase their risk profile. However, other factors such as the frailty 
bias, the low mileage bias, cohort effects, vehicle choice and propensity to self-regulate, should 
be taken into account when considering this risk. 

 Older adults’ frailty, and therefore susceptibility to injury, and age-related functional declines are 
also likely to make them vulnerable as pedestrians, pedal cyclists, motorcyclists and mobility 
scooter users. Indeed, crash statistics show that older adults using these travel modes are more 
likely to be severely or fatally injured in a crash compared to younger or middle-aged road users.  

Given these key points, there is a pressing need to undertake a research program to better understand 
the current trends in the occurrence, severity and associated costs of ORU crashes and associated risk 
factors, as well as whether there are any emerging ORU issues in the Australian state of Victoria (e.g., 
in a specific ORU type, gender, age, vehicle type and age, crash type, location etc.).  

Specifically, this research program aimed to: 

1. Identify and explore the feasibility of further enhancements to the TAC / MUARC linked dataset 
with the view of expanding our understanding of Victorian ORU crash risk and associated risk 
factors; 

2. Document the historical crash involvement pattern, and associated crash types, of Victorian 

ORUs using the TAC / MUARC enhanced linked dataset;   

3. Understand Victorian ORU licensing, including offence rates, licence review/restriction rates, and 

ORU crash risk factors;   

4. Project future crash involvement scenarios; and  

5. Provide a synthesis and interpretation of the research program findings. 

It is anticipated that these findings will provide the MUARC Baseline Committee with strategic insights 
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regarding current and predicted ORU crash trends which can be used to guide road safety policy and 
inform the development of future action plans.  
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FEASIBILITY OF FURTHER ENHANCEMENTS TO THE ENHANCED TAC / MUARC 
LINKED DATASET: SUMMARY OF DATASETS AND ACCESS 

2.0 CONTEXT 

The aim of this Section was to identify and explore the feasibility of further enhancements to the TAC / 
MUARC linked dataset with the view of expanding our understanding of ORU crash risk and associated 
risk factors. 

This work was undertaken during the early stages of the project, and this Section outlines results first 
presented to Baseline Partners in October 2015. 

The TAC linked dataset consists of information from the following sources: 

 TAC Claims Database: Covers all claims made to the TAC for third party injury compensation 
for injuries arising from transport accidents. The database has limited detail on crash 
circumstances and the road users involved, but does contain injury codes for injuries assessed 
from the claim; 

 Victoria Police Traffic Incident System (TIS) / Victoria Police Accident Records System 
(VPARS): Contains a record of every crash that has occurred within Victoria and has been 
reported to Victoria Police. The data covers crash circumstances, road user and vehicle 
information in great detail but only has very limited information on the injuries sustained by 
persons involved in the crash, and 

 VicRoads Road Crash Information System (RCIS): Contains a record of every crash involving 
injury reported to and collected by Victoria Police, further enhanced by VicRoads with additional 
information (e.g., correct location, Definitions for Classifying Accidents [DCA] code, VicRoads, 
2008). 

In addition, the TAC linked dataset consists of enhancements made by MUARC (see Figure 1) including 
Vehicle Identification Number (VIN) decoding so that vehicle makes, models and safety features can be 
accurately identified and Used Car Safety Ratings (UCSRs) information, and Australasian New Car 
Assessment Program (ANCAP) ratings can be added. In addition, derived measures of injury such as the 
Abbreviated Injury Scale (AIS), Injury Severity Score (ISS) and ICD Based Injury Severity Score (ICISS) 
were also added based on the injury codes provided in the TAC Claims data. 

 

Figure 1 TAC linked dataset including MUARC enhancements 

Various additional Victorian datasets with the potential to further examine ORU crash risk, injury rates, 
and associated risk factors have also been identified. Each of these datasets is described briefly below, 
including whether data from each source was utilised for this project or otherwise. 
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2.1 ENHANCED TAC / MUARC LINKED DATASET 

A re-issue of the TAC linked dataset was requested from TAC in 2015 at project commencement. TAC 
undertook the data linkage and provided a de-identified dataset to MUARC for analysis. TAC claims data 
was able to be provided for this project along with enhanced Police crash reports from RCIS. Linkage 
with TIS / VPARS data was important as it provided information on crashes for which a TAC claim was 
made, but no entry was recoded in RCIS due to the crash being initially coded as not involving injury. 
There are a significant number of TAC claims that fall into this category. An application was made to the 
Victoria Police Research Coordinating Committee (RCC) for the linkage of TIS / VPARS data.  

2.2 OTHER POTENTIAL SOURCES OF DATA 

Additional Victorian sources of data with the potential to further examine ORU crash risk, injury rates and 
associated risk factors were also identified. These are each described briefly below, including whether 
data from each source was utilised for this project or otherwise. 

2.2.1 Data Sources Used to Analyse ORU Crash Risk, Injury Rates and Associated Risk Factors 

2.2.1.1 Victorian Admitted Episodes Dataset (VAED) and Victorian Emergency Minimum Dataset 
(VEMD) data 

The VAED contains data for each admitted patient episode for all Victorian public and private hospitals 
including rehabilitation centres, extended care facilities and day procedure centres. It includes detailed 
data on the causes, effects and nature of the illness, and the utilisation of health services in Victoria. The 
VEMD includes de-identified demographic, administrative and clinical data detailing presentations at 
Victorian public hospitals with designated Emergency Departments. 

De-identified data from the VAED and VEMD is held at MUARC by the Victorian Injury Surveillance Unit 
(VISU). Analyses using de-identified VAED and VEMD data were undertaken for the project by VISU. 
Linkage to individual-level data would need to be undertaken by the Victorian DH and is being pursued 
under a separate project being undertaken by TAC in conjunction with DH. 

Analysis of VAED and VEMD data is presented in Section 4.0. 

2.2.1.2 VicRoads Registration data 

Contains a record of all vehicles registered to be driven on public roads in Victoria including owner, vehicle 
and registration details. 

MUARC holds VicRoads registration snapshots utilised for the ORU project. Snapshots are de-identified 
and include owner postcode, vehicle details such as VIN number, and registration details such as 
registration number and category of use.  

Analysis of VicRoads’ registration data is presented in Section 5.0. 

2.2.1.3 VicRoads Licencing and Offence data 

Contains information on all Victorian licence holders including their licence history, restrictions and 
exemptions. Information on demerit point offences, licence suspensions, cancellations and 
disqualifications are also available. 

A request for ORU licencing and offence data was made to VicRoads in conjunction with a request for 
an extract of ORU crash data from RCIS. Licensing and offence data were provided for all ORUs, 
including full license and offence history. In addition, the same data was also provided for a comparison 
group aged 40-64 years during the study period. 

Analysis of VicRoads’ licencing and offence data linked to Police crash reports (RCIS) is presented in 
Section 5.0. 
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2.2.1.4 Coroners Court of Victoria (CCoV) data 

The CCoV is a specialist court established to investigate reportable deaths, including how the death 
occurred and the cause of death. CCoV data includes information on the deceased, the time, location 
and context of the incident and the mechanism of injury. Some of the reports included in the coroners' 
file are Victoria Police narrative of circumstances, autopsy report, toxicology report and findings (including 
any recommendations made). 

Cases involving ORUs were identified by the CCoV and supplied for the project. 

Analysis of CCoV data is presented in Section 6.0. 

2.2.2 Data Sources that could be Feasibly Used to Analyse ORU Crash Risk, Injury Rates and 
Associated Risk Factors  

2.2.2.1 Ozcandrive data 

Ozcandrive is a research program addressing older driver safety being conducted by MUARC in 
association with its research partners. The project aims to track the health, functional abilities and driving 
patterns of 257 older drivers for up to eight years. Provisional permission to use Ozcandrive data has 
been given by the MUARC chief investigators. However, confirmation would need to be sought from the 
non-MUARC chief investigators and project sponsors including TAC, VicRoads, Department of Justice, 
VicPol, Eastern Health and NZ Road Safety Trust. 

Given the small number of official older driver crashes in the Ozcandrive data, this data was not 
considered warranted for the purposes of the current study. 

2.2.3 Data Sources that could not be Feasibly Used to Analyse ORU Crash Risk, Injury Rates 
and Associated Risk Factors 

2.2.3.1 Enhanced Crash Investigation Study (ECIS) data 

ECIS examines 400 crashes in forensic detail with the goal of providing an understanding of the causes 
and consequences of both single vehicle and multiple vehicle crashes. The purpose of the study is to 
identify potential countermeasures using the 'Safe System' model as its basis. The study includes drivers 
aged 18 years and older where admission to either The Alfred Hospital or the Royal Melbourne Hospital 
was required for treatment. The Chief Investigator of ECIS (Fitzharris) states that ECIS data may be 
available for the analysis of specific questions relating to older driver crashes, but that formal permission 
from the ECIS Investigators is required. ECIS will, however, be reporting on a range of risk factors for 
both crash involvement and injury severity for multiple crash types and age groups. At the time of writing 
this report, this is on-going and is being done in the context of the reporting of the project to the TAC. 

ECIS data was still being collected and processed at the time of this study. Therefore, it was not feasible 
to access this data for the purposes of the current study. 

2.2.3.2 VicRoads Medical Review data 

VicRoads undertakes an assessment of a driver's fitness to drive where a driver has or develops, a 
serious or chronic medical condition or disability that affects their ability to drive safely. A medical report 
is provided to VicRoads from a doctor that is familiar with the driver's medical history. VicRoads assesses 
each medical report on a case-by-case basis to determine if a driving assessment is necessary. It is 
understood that the information currently exists mainly in pdf format. VicRoads indicated that the data 
would not be provided for the project due to the significant resources required to extract and collate the 
data for analysis. 

At the time of this study, VicRoads’ medical review data was not in a format (i.e., electronic format) that 
could easily be linked to other data sources. Therefore, it was not feasible to access this data for the 
purposes of the current study. 
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2.2.3.3 Victorian State Trauma Registry (VSTR) data 

The VSTR monitors the performance and effectiveness of the Victorian State Trauma System and 
collects information about all major trauma patients from every hospital and health care facility in Victoria. 
VSTR is managed by the Victorian State Trauma Outcomes Registry and Monitoring Group (VSTORM). 
VSTR does not require patient consent at the outset; therefore, data is subject to strict guidelines with 
measures put in place to maintain the confidentiality of personal identifying information. De-identified data 
is potentially available at an aggregate level. 

Access to VSTR data was not feasible for the purposes of the current study due to the inability to link de-
identified records with other data sources. 

2.2.3.4 Victorian Orthopaedic Trauma Outcomes Registry (VOTOR) data 

VOTOR is a comprehensive database of orthopaedic injuries, treatment, complications and outcomes 
based on admission to The Alfred, Royal Melbourne, University Hospital Geelong and The Northern 
Hospital. Both VSTR and VOTOR collect information including patient details and demographics, injury 
event details, ambulance incident data, hospital admission, discharge and transfer details, ICD-10-AM 
injury diagnoses and Abbreviated Injury Scale (AIS) codes. VOTOR does not require patient consent at 
the outset; therefore, data is subject to strict guidelines with measures put in place to maintain the 
confidentiality of personal identifying information. De-identified data is potentially available at an 
aggregate level. 

Access to VOTOR data was not feasible for the purposes of the current study due to the inability to link 
de-identified records with other data sources. 

2.2.3.5 Victoria Ambulance Clinical Information System (VACIS) data 

VACIS is an integrated ambulance system that allows paramedics to record patient information and 
clinical data for all emergency incidents. VACIS data includes information such as the date and location 
of the incident, pre-existing patient conditions, allergies, current medications and risk factors (e.g., 
diabetes). Other information includes the circumstances as to why the ambulance was called, the scene 
findings, patient assessment and care, interventions and clinical management. VACIS data has been 
used for various pre-hospital trials and studies. Research proposals to Ambulance Victoria (AV) need to 
demonstrate direct benefits to AV. 

Access to VACIS data was not feasible for the purposes of the current study due to difficulties in obtaining 
approvals to link the data with other data sources. 

2.2.3.6 Department of Justice (DoJ) road safety camera data 

The Infringement Management and Enforcement Services (IMES) unit at DoJ delivers and monitors 
Victoria’s road safety camera program. Available data includes information on mobile and fixed speed 
camera offences including details of the infringement, offence type. In addition, information on red-light 
infringements from intersection speed and red-light cameras is held. IMES holds speed camera offence 
data in their data warehouse. However, infringement information for this project was obtained through 
the VicRoads licencing and offence data request, which is considered a more comprehensive data set of 
all infringements, not just those from cameras. 

Access to DoJ road safety camera data was not considered warranted under the study. 

2.2.3.7 Pharmaceutical Benefits Scheme (PBS) and Repatriation Pharmaceutical Benefits 
Scheme (RBPS) data 

The PBS scheme provides Commonwealth Government subsidised prescription medicines to anyone 
with a Medicare card (all Australian citizens and permanent residents are entitled to have one). The RPBS 
is a Department of Veterans affairs administered scheme providing pharmaceutical benefits to 
approximately 350,000 war veterans and war widows. PBS and RPBS data capture most of the 
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prescribed medicines dispensed in Australia. PBS and RBPS data include details of the person provided 
with the prescription, date of prescription, date of supply, medication prescribed, prescribing practitioner 
and supplying pharmacy. 

Access to PBS and RPBS was not feasible under the study due to health data privacy legislation requiring 
informed consent from all persons providing data to the project. The only means for data linkage would 
be through a project undertaken jointly by the state and Commonwealth governments. 

2.2.3.8 Medicare data 

Medicare is the Commonwealth Government-funded universal health care scheme. Medicare data 
includes information on the service provided by a provider as per the Medicare Benefits Schedule, details 
of charges and fees, and the date of service. 

The Department of Human Services manages access to Commonwealth data. Some de-identified data 
is available at a population level. Access to individual-level data requires the individual consent of study 
participants. MUARC and the Institute for Safety, Compensation and Recovery Research (ISCRR) 
conducted a study using linked Medicare/PBS, and TAC claims data. In total, 738 TAC clients consented 
to participate in the study. The work undertaken as part of the Monash-ISCRR project is available to 
inform the current project. 

Access to Medicare data is not feasible under the study due to health data privacy legislation requiring 
informed consent from all persons providing data to the project. The only means for data linkage would 
be through a project undertaken jointly by the state and Commonwealth governments. 

2.2.3.9 Victoria Police Major Collision Investigation Unit (MCIU) data 

The MCIU investigates accidents where a person has died, or there is potential criminal culpability. The 
MCIU undertakes an in-depth crash analysis that aims to identify probable contributing factors leading to 
a fatal or serious injury crash. In 2014, the MCIU attended 143 crashes and investigated 65. Although 
Victoria Police does provide a service to individuals and organisations wishing to obtain information about 
Police-reported vehicle crashes, it is unclear whether MCIU data is available for research and how it 
might be accessed. 

Access to MCIU data was not considered feasible for the purposes of the study. 

2.3 SUMMARY 

A range of Victorian datasets have been identified which served to facilitate the analysis of ORU crash 
risk, injury rates and associated risk factors in the study. A range of other data sources exist, some of 
which could provide additional information on ORU crash risk and injury outcomes, although assembling 
these for analysis would require processes, permissions and resources beyond those available for this 
study.  
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USING THE TAC / MUARC ENHANCED LINKED DATASET TO DOCUMENT THE 
HISTORICAL CRASH INVOLVEMENT PATTERN, AND ASSOCIATED CRASH TYPES, 
OF OLDER ROAD USERS  

3.0 CONTEXT 

A key objective of this research program was to examine document trends over time in the number and 
type of ORUs involved in crashes. This includes the severity of injuries suffered and associated financial 
costs. 

With the Transport Accident Commission (TAC) being Victoria’s sole statutory no-fault insurer, the project 
had a unique opportunity to address each of these goals by utilising data relating to the claims made by 
crash-involved persons held by the TAC. To this end, the development of the TAC linked claim file by the 
TAC with inputs from MUARC provides a rich data source to explore a number of specific questions, 
including: 

 The number of road users aged 65 years and older lodging claims for injuries sustained in 
crashes, by road user type. 

 Assess claim rates over time, adjusted for population. 

 By using a younger aged cohort as a reference (e.g., road users aged 41-55 years), determine 
whether the number of older driver crashes has increased over and above general road safety 
trends, and if so, whether this is reflected in particular age categories, such as 65-74 years, 75-
84 years, and 85 years and older. 

 Assess differences, if any, in the severity of injuries sustained by the ORUs, and further, to 
examine differences in injury risk and the cost of injury across factors such as speed zone, and 
urban/rural environments. 

 An assessment of the likely size of ORU crashes in the future (refer to Section 7.0). 

3.1 METHODS 

3.1.1 Data Source 

The TAC-Linked claims-crash data was used for this analysis. The TAC-Linked data, shown above in 
Figure 1, contains TAC claims data, combined with data from Victoria Police and also VicRoads. The 
data also contains injury information in the form of ICD codes, with severity metrics derived by MUARC. 

Data was supplied to MUARC by the TAC, for the period 2000 to 2014 inclusive. Data included road 
users injured in road crashes aged 41-55 years and those aged 65 years and older. The younger aged 
cohort (e.g., road users aged 41-55 years) was selected to act as a contrast group, similar to that 
described by Langford and colleagues (2004a, 2004b). The following data elements were available for 
analysis: 

 Demographics: age, sex, claim type (road user type. 

 Crash types: DCA code, date and time of the crash, lighting conditions, road conditions, postcode 
of the crash (from Vic Police report); penalty type, driver movement. 

 Injury: TAC injury category, injury severity category, ICD codes (for those hospitalised), body 
region and severity codes (AIS severity codes) (see below). 

 TAC financial costs (see below). 

It is noted that the TAC linked data file contains information relating to those making claims to the TAC, 
having reported the crash to police, or the police attending, and for these latter cases meeting the 
VicRoads definition of a crash on a public road, data elements from VicRoads. Likewise, injury severity 
metrics derived from ICD codes apply only to those admitted to hospital. In effect, this means that 
'complete data' across all variables are available for claimants where police attended the crash (or was 
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subsequently reported to the police), and the claimant was admitted to hospital. The TAC data variables 
(i.e., age, sex, injury severity, injury type, injury costs), therefore form the core basis of analysis.  

3.1.2 Description of injury measures 

Of prime interest is the type and severity of injuries sustained by ORUs involved in crashes and how this 
differs across different crash types or characteristics, such as speed zone. The TAC linked dataset has 
a number of injury descriptors, including: 

 High-level injury level (killed, injured). 

 Hospital admission status (fatality, inpatient, outpatient, other [no hospital]). 

 TAC injury category – principal injury type (e.g., concussion, head injuries, internal injuries, limb 
fractures, spinal cord injuries, whiplash, other, and not specified). 

 For those admitted to hospital, ICD2 codes are available; these codes identify diseases, injuries 
and external causes of injury. The ICD classification scheme is owned, maintained and 
published by the World Health Organisation (WHO). These data are obtained by the TAC 
through the Victorian Department of Health (DH). Presently, Victorian hospitals use ICD-10 but 
have previously used the 9th Edition of ICD (ICD-9).  

 Using the available ICD codes, further injury severity metrics were derived using the STATA 
module, ICDPIC, and linked to the TAC-Linked dataset. These severity metrics included 
Abbreviated Injury Scale severity scores (AIS) for each injury and body region (AAAM, 2008). 
Using this, the highest (maximum, MAIS) injury severity for each region can be derived on the 
following scale: 0 – not injured; 1 – minor; 2 – moderate; 3 – serious; 4 – severe; 5 – critical; 6 
– maximum. Based on the AIS scores for each body region, the Injury Severity Score (ISS) 
(Baker et al., 1974) and the more recently New Injury Severity Score (NISS) (Osler et al., 1997) 
were calculated. 

These injury metrics were used to describe the overall severity of ORU injuries and form the basis of 
comparisons across road user groups, as well as the influence of speed zones. 

3.1.3 Description of cost of injury measures 

For each TAC claimant, a number of projected lifetime costs were derived. These costs represent the 
direct cost of crash involvement and injury and provide an alternative way of documenting severity and 
the overall burden of injury. 

As described by Buckis et al. (2015), the direct estimated lifetime costs were produced by Taylor Fry 
Actuarial Consulting (Taylor Fry). These were developed using statistical models that used five years of 
past payments to forecast future payments. The total estimated direct lifetime care cost is comprised of 
three benefit groups, these being: 

 Income and other long-duration benefits, such as paramedical services (e.g., dental, occupational 
therapy, childminding), long-term care (e.g., attendant care, special accommodation), income 
replacement payments (e.g., loss of earnings), and dependency (e.g., compensation for the spouse 
of the victim). 

 Medical: Hospital, medical, and ambulance payments (i.e., direct medical costs). 
 Administration (e.g., medical impairment assessment, interpreter, costs), general recoveries, legal 

costs (e.g., cost of the appeal, legal expenses for TAC or claimant), and impairment lump sum 
payments.  

For the cost-based analysis, the emphasis is placed on the medical costs as these provide an important 
index of injury severity, and likely reflect co-morbidity and also frailty. This is particularly important in 
comparisons with the comparator age group (i.e., 41-55-year-old claimants), as the total lifetime costs 

                                                 
2 ICD: International Statistical Classification of Diseases and Related Health Problem 
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include income replacement, with a large proportion of those aged 65 years and older who are not 
employed, hence do not receive these payments. The 41-55-year-old control group is referred to as the 
‘M-ARU’ group (i.e., middled aged road users). Costs were rounded down to the nearest $100. 

3.1.4 Data Analysis 

Descriptive statistical analyses were conducted to assess differences, if any, between the age categories 
(41-55, 65-74, 75-84, 85+) on variables including sex, year of the crash, and injury severity. Chi-square 
tests of independence were conducted where appropriate. To examine the change in claim lodgements, 
Poisson regression was used. To assess claim rates, Poisson regression was also used but incorporated 
an 'offset' to adjust for the population of the age group of interest and the claim rate among the 41-55-
year-old control group to control for general trends in road trauma (see Langford et al., 2004a, 2004b). 

3.2 RESULTS 

3.2.1 Overall number of claims, age and sex distribution of claimants 

In the 2000 to 2014 period there were 26,361 persons aged 65 years and older (53.4% female) involved 
in a road crash who then lodged a claim to the TAC. Of these, 50.9% (n = 13,413) were aged 65-74 
years, 38.3% (n = 10,100) were aged 75-84 years, and 10.8% (n = 2848) were aged 85 years and older. 
In the same period 46,330 road users aged 41-55 years made a claim to the TAC (46.6% female). 

The age and sex distribution of claimants is presented in Table 1. The proportion of female claimants in 
the 65 years and older group (53.4%) was significantly higher than for the middle-aged comparison group 
(48.7%), χ2 (1) = 150.4, p < 0.01. Conversetely, it can be stated that the proportion of male claimants 
aged 65 years and older was lower (46.6%) than middle aged males (51.3%).  

As evident in Table 1, the proportion of male and female drivers  above  65 years did not differ between 
the age group sub-categories, χ2 (2) = 1.22, p = 0.5. 

Table 1 Age and sex distribution of ORUs (65+ years) making a claim to the TAC, and the 
middle-aged comparison group 

Age 

Male Female Total 

N % N % N % 

41-55  23,784 51.3% 22,546 48.7% 46,330a 100% 

65-74 6249 46.6% 7162 53.4% 13,413b 100% 

75-84  4681 46.4% 5417 53.6% 10,098b 100% 

85+ 1353 47.5% 1494 52.5% 2848c 100% 
Note: a Sex Unknown for eight claimants; b Sex unknown for two claimants; c Sex unknown for one claimant 

Previous research has indicated differences in the road user role for persons aged 65 years and older 
relative to their middle-aged counterparts.  Among TAC claimants, there was a significant difference in 
the types of road users injured by age, χ2 (6) = 6628.2, p < 0.01. Compared to the middle-aged group, 
there were significantly fewer driver, motorcyclist and pedal cyclist claims, but more passenger and 
pedestrian claims in the 65+ age groups and these differences were more apparent with advancing age. 
Each road user group is discussed in more detail throughout this Section, particularly in relation to sex 
differences, claim rates, injury severity and cost of injury. 
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Table 2 Number and percent of road users lodging a claim, by type and age group 

 41-55 65-74 75-84 85+ 

 N % N % N % N % 

Driver 26,147 56.4% 7,555 56.3% 5,571 55.2% 1,432 50.3% 

Passenger 6,213 13.4% 3,220 24.0% 2,377 23.5% 692 24.3% 

Motorcyclist 7,748 16.7% 324 2.4% 62 0.6% 7 0.2% 

Cyclist 2,647 5.7% 362 2.7% 138 1.4% 28 1.0% 

Pedestrian 2,836 6.1% 1,682 12.5% 1,732 17.1% 619 21.7% 

Train/ Tram 25 0.1% 30 0.2% 16 0.2% 9 0.3% 

Unknown 722 1.6% 240 1.8% 204 2.0% 61 2.1% 

Total 46,338 100% 13,413 100% 10,100 100% 2,848 100% 

The number of claims between the age category is shown in Figure 2. This provides insight as to the 
injury severity of these claimants, which differed by age group, χ2 (9) = 1574.2, p < 0.001. 

Table 3 shows that the proportion of road users who died and for those that were hospitalised for more 
than one day was higher with older age. For instance, 26.8% for 65-74-year-old claimants, 32.2% for 75-
84-year-old claimants, and 38.1% for 85 years and older claimants; this pattern was evident for persons 
killed. This finding highlights the increasing frailty and likely complications from co-morbidities associated 
with injuries sustained in road crashes. 

Table 3 Number and percent of road users lodging a claim, by age group and injury severity 

Age Died Hospital <=1 day Hospital >1 day Other injury Total 

N % N % N % N % N % 

41-55  843 1.8 8,228 17.8 10,262 22.1 27,005 58.3 46,338 100% 

65-74 395 2.9 2,262 16.9 3,589 26.8 7,167 53.4 13,413 100% 

75-84 507 5.0 1,587 15.7 3,256 32.2 4,750 47.0 10,100 100% 

85+ 225 7.9 435 15.3 1,086 38.1 1,102 38.7 2,848 100% 

65+ 1,127 4.3 4284 16.3 7,931 30.1 13,019 49.4 26,361 100% 

75+ 732 5.7 2,022 15.6 4,342 33.5 5,852 45.2 12,948 100% 
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Figure 2 Number and percent of claims, by age group and injury severity (2000-2014).  

3.2.2 Claim trends over time 

This Section examines claim trends over time. Two comparisons are presented: 1) claim lodgements by 
age category, and 2) by road user category. This Section also presents statistics that quantify the 
magnitude of change on an average annual basis, and as at 2014 relative to TAC claim numbers in 2000. 

3.2.2.1 Claim trends over time, by age 

As stated above, there were 26,361 TAC claims by road users aged 65 years and older in the period 
2000 to 2014 (see Table 4, Table 5 [male], and Table 6 [female]).  

After an initial decline in claims, from 2007 onwards claims among this aged group have increased (Figure 
3). Half were lodged by road users aged 65-74 years, 38% were lodged by road users aged 75-84 years 
and nearly 11% were lodged by road users aged 85 years and older with differences by year evident,  χ2 

(28) = 173.1, p < 0.001.  

For instance, the proportion of claims among the 85-year-and-older year age group increased from 7.6% 
in 2000 to 14% in 2013 whilst at the same time there was a small percent reduction in claims among the 
65-74-year-old and 75-84-year-old age groups. Further analysis demonstrated no time trend differences 
between the 65-74-year-old age groups (χ2 (14) = 20.4, p = 0.1); hence the overall statistical difference 
was driven by the increasing proportion of claims among the 85 years and older age group. This is further 
highlighted in Figure 3. 
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Table 4 Number and percent of road users lodging a claim, by type and age group 

Year 

65-74 75-84 85+ Total 

N % N % N % N % 

2000 948 53.1% 703 39.4% 135 7.6% 1,786 100% 

2001 901 54.3% 619 37.3% 139 8.4% 1,659 100% 

2002 851 51.9% 634 38.7% 155 9.5% 1,640 100% 

2003 856 51.8% 652 39.5% 143 8.7% 1,651 100% 

2004 779 51.0% 640 41.9% 107 7.0% 1,526 100% 

2005 830 50.9% 652 40.0% 149 9.1% 1,631 100% 

2006 745 50.2% 610 41.1% 129 8.7% 1,484 100% 

2007 850 51.4% 642 38.8% 163 9.8% 1,655 100% 

2008 843 49.3% 659 38.6% 207 12.1% 1,709 100% 

2009 871 49.3% 677 38.3% 219 12.4% 1,767 100% 

2010 966 48.7% 780 39.4% 236 11.9% 1,982 100% 

2011 978 50.4% 722 37.2% 241 12.4% 1,941 100% 

2012 1,008 51.9% 676 34.8% 258 13.3% 1,942 100% 

2013 967 48.9% 727 36.7% 285 14.4% 1,979 100% 

2014 1,020 50.8% 707 35.2% 282 14.0% 2,009 100% 

 All 13,413 50.9% 10,100 38.3% 2,848 10.8% 26,361 100% 

 

Figure 3 Number and percent of claims for 65+ year-old road users  
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Table 5 Number and percent of male road users lodging a claim, by type and age group 

Year 

65-74 75-84 85+ Total 

N % N % N % N % 

2000 462 55.3% 302 36.1% 72 8.6% 836 100% 

2001 418 55.1% 282 37.2% 58 7.7% 758 100% 

2002 401 53.3% 276 36.7% 76 10.1% 753 100% 

2003 395 52.0% 300 39.5% 65 8.6% 760 100% 

2004 363 51.1% 297 41.8% 51 7.2% 711 100% 

2005 380 50.1% 302 39.8% 76 10.0% 758 100% 

2006 338 48.6% 294 42.3% 63 9.1% 695 100% 

2007 365 49.7% 299 40.7% 70 9.5% 734 100% 

2008 415 50.8% 308 37.7% 94 11.5% 817 100% 

2009 399 48.6% 319 38.9% 103 12.5% 821 100% 

2010 444 47.3% 377 40.1% 118 12.6% 939 100% 

2011 463 51.5% 335 37.3% 101 11.2% 899 100% 

2012 474 52.1% 321 35.3% 114 12.5% 909 100% 

2013 463 49.1% 348 36.9% 132 14.0% 943 100% 

2014 469 49.4% 321 33.8% 160 16.8% 950 100% 

 All 6249 50.9% 4681 38.1% 1353 11.0% 12283 100% 

Table 6 Number and percent of female road users lodging a claim, by type and age group 

Year 

65-74 75-84 85+ Total 

N % N % N % N % 

2000 486 51.2% 401 42.2% 63 6.6% 950 100% 

2001 483 53.6% 337 37.4% 81 9.0% 901 100% 

2002 450 50.7% 358 40.4% 79 8.9% 887 100% 

2003 461 51.7% 352 39.5% 78 8.8% 891 100% 

2004 416 51.0% 343 42.1% 56 6.9% 815 100% 

2005 450 51.5% 350 40.1% 73 8.4% 873 100% 

2006 407 51.6% 316 40.1% 66 8.4% 789 100% 

2007 485 52.7% 343 37.2% 93 10.1% 921 100% 

2008 428 48.0% 351 39.3% 113 12.7% 892 100% 

2009 472 49.9% 357 37.8% 116 12.3% 945 100% 

2010 522 50.1% 402 38.6% 118 11.3% 1,042 100% 

2011 515 49.4% 387 37.1% 140 13.4% 1,042 100% 

2012 534 51.7% 355 34.4% 143 13.9% 1,032 100% 

2013 503 48.6% 379 36.6% 153 14.8% 1,035 100% 

2014 550 52.0% 386 36.5% 122 11.5% 1,058 100% 

 All 7,162 50.9% 5,417 38.5% 1,494 10.6% 14,073 100% 

3.2.2.2 Assessing the magnitude of changes in claim lodgement over time, by age 

The increase in claim numbers since 2000 across each of the age categories can be observed in Figure 
4 and in Table 7 for all road users, as well as for males and females. Of interest is the absolute rate of 
increase, but also the rate of change. The absolute increase from 2000 to 2014 was: 

 17.8% higher lodgement for the 41-55-year-old comparison group in 2014 compared to 2000 
(IRR: 1.17, 95%CI: 1.12-1.23, p<0.001). Over the period, there was a 1.29% average annual 
increase (IRR: 1.012, 95%CI: 1.011-1.015). 
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 12.4% higher lodgement among the 65 years and older age group in 2014 compared to 2000 
(IRR: 1.124, 95%CI: 1.05-1.19, p < 0.01). Over the period, there was a 1.64% average annual 
increase (IRR: 1.016, 95%CI: 1.011-1.015). 

In interpreting the absolute increase from 2000 to 2014 and the average annual increase, it is notable 
that for the middle-aged comparison group there was a reduction from 2001 to 2006, such that lodgement 
rates were significantly lower in 2003, 2004, and 2006 than in 2000; this then increased from 2007 
onwards such that from 2009 onwards the lodgement rate among the middle-aged comparison group 
was higher than they were in 2000. A similar pattern was apparent for the older age groups; however, 
the reductions were larger and commenced earlier (2001 was significantly lower than 2000, -7.0%, p = 
0.03), and the increases were somewhat less when they occurred and remained stable. This explains 
the apparent discrepancy in average annual increases vs. absolute increases in lodgement rates from 
2000 to 2014. 

 

Figure 4 Trends in the number of TAC claimants by age group, with middle-aged  
  comparison group total claim numbers, presented  

Findings also include: 

 A 7.5% higher lodgement among the 65-74-year-old group in 2014 compared to 2000, although 
this difference was not statistically significant (IRR: 1.074, 95%CI: 0.98-1.17, p = 0.1). Over the 
period, there was a 1.11% average annual increase (IRR: 1.011, 95%CI: 17-1.015). 

 No difference (+0.5%) in the number of lodgements among the 75-84-year-old group in 2014 
compared to 2000 (IRR: 1.005, 95%CI: 0.90-1.11, p = 0.9). Over the period, there was no real 
(+0.8%) average annual increase (IRR: 1.009, 95%CI: 1.004-1.013). 
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 A 108.8% increase in the number of lodgements among the 85 years and older group in 2014 
compared to 2000 (IRR: 2.08, 95%CI: 1.70-2.56, p < 0.01). Over the period, there was a 6.7% 
average annual increase (IRR: 1.067, 95%CI: 1.058-1.076). 

 An 18.0% increase in the number of lodgements among the 75 years and older group in 2014 
compared to 2000 (IRR: 1.18, 95%CI: 1.07-1.29, p < 0.01). Over the period, there was a 2.1% 
average annual increase (IRR: 1.021, 95%CI: 1.017-1.025). 

Table 7 Percent average annual change and difference in claims in 2014 relative to 2000 

Age category % average annual change The difference in lodgement numbers in 
2014 relative to 2000 

41-55 +1.29% 
IRR: 1.012, 95%CI: 1.011-1.015 

+17.8% 
IRR: 1.17, 95%CI: 1.12-1.23, p<0.001 

41-55, Male +2.4% 
IRR: 1.02, 95%CI: 1.021-1.027 

+33.1% 
IRR: 1.33, 95%CI: 1.24-1.42, p<0.001 

41-44, Female +0.1% 
IRR: 1.00, 95%CI: 0.998-1.004 

+3.88% 
IRR: 1.038, 95%CI: 0.97-1.11, p=0.3 

65-74 +1.11% 
IRR: 1.011, 95%CI: 17-1.015 

+7.5% 
IRR: 1.074, 95%CI: 0.98-1.17, p=0.1 

65-74, Male +1.13% 
IRR: 1.01, 95%CI: 1.005-1.017 

+1.51% 
RR: 1.01, 95%CI: 0.89-1.15, p=8 

65-74, Female +1.12% 
IRR: 1.01, 95%CI: 1.006-1.017 

+13.1% 
RR: 1.13, 95%CI: 1.00-1.27, p=0.047 

75-84 +0.8% 
IRR: 1.009, 95%CI: 1.004-1.013 

+0.5% 
IRR: 1.005, 95%CI: 0.90-1.11, p=0.9 

75-84, Male +1.13% 
IRR: 1.01, 95%CI: 1.005-1.017 

+6.2% 
RR: 1.06, 95%CI: 0.91-1.24, p=4 

75-84, Female +0.4% 
IRR: 1.004, 95%CI: 0.99-1.01 

-3.8% 
RR: 0.98, 95%CI: 0.83-1.10, p=6 

85+ +6.7% 
IRR: 1.067, 95%CI: 1.058-1.076 

+108.8% 
IRR: 2.08, 95%CI: 1.70-2.56, p<0.001 

85+, Male +6.99% 
IRR: 1.06, 85%CI: 1.056-1.083 

+122% 
IRR: 2.22, 95%CI: 1.68-2.94, p<0.001 

85+, Female +6.50 % 
IRR: 1.06, 95%CI: 1.05-1.08 

+93.6% 
RR: 1.93, 95%CI: 1.42-2.62, p<001 

65+ +1.64% 
IRR: 1.016, 95%CI: 1.011-1.015 

+12.4% 
IRR: 1.124, 95%CI: 1.05-1.19, p<0.001 

65+, Male +1.84% 
IRR: 1.01, 95%CI: 1.014-1.022 

+13.6% 
RR: 1.13, 95%CI: 1.03-1.25, p=0.07 

65+, Female +1.46% 
IRR: 1.01, 95%CI: 1.107-1.018 

+11.3% 
RR: 1.11, 95%CI: 1.02-1.21, p=0.016 

75+ +2.1%  
IRR: 1.021, 95%CI: 1.017-1.025 

+18.0% 
IRR: 1.18, 95%CI: 1.07-1.29, p<0.001 

75+, Male +2.57% 
IRR: 2.57, 85%CI: 1.019-1.032 

+28.6% 
IRR: 1.28, 95%CI: 1.12-1.47, p<0.001 

75+, Female +1.74% 
IRR: 1.01, 95%CI: 1.011-1.023 

+9.48% 
RR: 1.09, 95%CI: 0.96-1.24, p=1 

Based on these absolute increases, the 65 years and older group had a somewhat lower increase in 
claims numbers than did the 41-55-year-old age group, noting that this does not account for differences 
in licensing rates, population numbers and exposure (i.e., distance driven, hours driven) (refer to following 
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sections). Most notable is the more than doubling of the claims made by persons aged 85 years and older 
(+108.8%), with this increase being a significant factor in the 12.4% and 18% increase among the 65 
years and older and the 75 years and older group category. 

3.2.2.3 Claim trends over time, by road user group 

The pattern of claim lodgements over time for each road user category for road users aged 65 years and 
older is presented in Figure 5. The total number of claims made by road users aged 41-55 years is also 
presented in Figure 5 (secondary y-axis). 

As discussed above, the total number of claims increased for those aged 41-55 years (from 2,987 in 2000 
to 3,521 in 2014; +12.5%) and for road users aged 65 years and older, from 1,786 in 2000 to 2,009 claims 
in 2014 (+12.48%). The scale of contribution to this increase for those aged 65 years and older of each 
road user group can be observed (see Figure 5,   
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Table 8 - Table 13; Appendix A3.5 - A3.19), and the increase in the number of older driver claimants is 
most prominent (+22.6%), particularly from 2006 onwards (+33.5%).  

In Figure 5, the overall trend line for passengers demonstrates a reduction in claim lodgements since 
2000 (passengers: -17.8%; pedestrians), little change for pedestrians (+0.95%), and a large percentage 
increase in the number of cyclist (+126.8%) and motorcycle claims (276.9%, or a 3.76 times higher 
incidence albeit of the low absolute number of claims). There were also a small number of train/tram 
claims from 2000 to 2014.  

  



A DATA SYSTEM FOR UNDERSTANDING OLDER ROAD USER SAFETY 29 

Table 8 through Table 13 provide percent change statistics and incidence rate ratios for each age group 
of interest. These values can be used to assess the degree of change in claim rates, and reference can 
be made to the middle-aged road user group (41-55-year-old) as a point of comparison.  

 

Figure 5 Trends in the number of TAC claimants aged 65 years and older by road user 
  group, with middle-aged road user total claim numbers, presented  
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Table 8 Percent average annual change and difference in lodgement numbers for road 
users aged 41-55 in 2014 relative to 2000 

41-55-year-old 
road users 

% average annual change The difference in lodgement numbers in 
2014 relative to 2000 

Driver +0.5% 
(IRR: 1.0005, 95%CI: 0.99-1.0003) 

+2.7 
(IRR: 1.027, 95%CI: 0.96-1.09, p<0.001) 

Male 0.00% 
IRR: 0.99, 95%CI: 0.995-1.004 

-2.0% 
IRR: 0.98, 95%CI: 0.89-1.07, p=0.7 

Female 0.00% 
IRR: 1.00, 95%CI: 0.997-1.004 

+6.4% 
IRR: 1.064, 95%CI: 0.97-1.16, p=0.1 

Passenger -2.8% 
(IRR: 0.971, 95%CI: 0.96-0.97) 

-29.0% 
(IRR: 0.71, 95%CI: 0.62-0.81, p<0.001) 

Male -1.19% 
IRR: 0.98, 95%CI: 0.976-0.993 

-21.3% 
IRR: 0.78, 95%CI: 0.61-1.01, p=0.06 

Female -3.5% 
IRR: 0.965, 95%CI: 0.959-0.972 

-31% 
IRR: 0.690, 95%CI: 0.59-0.80, p<0.001 

Motorcyclist +5.7% 
(IRR: 1.057, 95%CI: 1.052-1.06) 

+105% 
(IRR: 2.05, 95%CI: 1.79-2.34, p<0.001) 

Male +5.7% 
IRR: 1.057, 95%CI: 1.051-1.063 

137% 
IRR: 2.137, 95%CI: 1.85-2.46, p<0.001 

Female +6.1% 
IRR: 1.06, 95%CI: 1.044-1.077 

+45% 
IRR: 1.45, 95%CI: 0.969-2.169, p=0.07 

Cyclist +9.5% 
(IRR: 1.095, 95%CI: 1.085-1.105) 

+278% 
(IRR: 3.78, 95%CI: 2.92-4.88, p=0.001) 

Male +9.1% 
IRR: 1.09, 95%CI: 1.080-1.102 

+268% 
IRR: 3.68, 95%CI: 2.78-4.86, p<0.001 

Female +11.0% 
IRR: 1.11, 95%CI: 1.086-1.134 

+336% 
IRR: 4.36, 95%CI: 2.266-8.402, p<0.001 

Pedestrian +1.4% 
(IRR: 1.013, 95%CI: 1.005-1.025) 

+6.0% 
(IRR: 1.06, 95%CI: 0.86-1.29, p=0.5) 

Male +0.4% 
IRR: 1.004, 95%CI: 0.992-1.017 

-9.9% 
IRR: 0.90, 95%CI: 0.680-1.195, p=0.4 

Female +2.2% 
IRR: 1.02, 95%CI: 1.010-1.034 

+24.7% 
IRR: 1.247, 95%CI: 0.930-1.670 ,p=0.1 

All road user 
groups 

+1.2% 
(IRR: 1.012, 95%CI: 1.011-1.015) 

+17.8% 
(IRR: 1.12, 95%CI: 1.05-1.23, p<0.001) 

Male +2.4% 
IRR: 1.024, 95%CI: 1.021-1.027, 
p<0.001 

+33.1% 
IRR: 1.33, 95%CI: 1.242-1.426, p<0.001 

Female +0.1% 
IRR: 1.00, 95%CI: 0.998-1.004 

+3.88% 
IRR: 1.038, 95%CI: 0.97-1.11, p=0.3 

 
Note: 772 claimants where road user group unknown not presented (Male: 394, Female: 328); train/tram also not presented 
due to low numbers, n=25 (Male: 9; Female: 16) 
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Table 9  Percent average annual change and difference in lodgement numbers for road 
users aged 65 years and older in 2014 relative to 2000 

65+-year-old 
road users 

% average annual change The difference in lodgement numbers in 2014 
relative to 2000 

Driver +2.2% 
(IRR: 1.022, 95%CI: 1.018-1.026) 

+22.6 
(IRR: 1.22, 95%CI: 1.12-1.34, p<0.001) 

Male +1.4% 
IRR: 1.014, 95%CI: 1.009-1.019 

+7.2% 
IRR: 1.072, 95%CI: 0.953-1.205, p=0.2 

Female +3.2% 
IRR: 1.03, 95%CI: 1.026-1.038 

+45% 
IRR: 1.45, 95%CI: 1.272-1.662, p<0.001 

Passenger -1.2% 
(IRR: 0.988, 95%CI: 1.018-1.026) 

-18.0% 
(IRR: 0.82, 95%CI: 0.72-0.93, p=0.002) 

Male -0.36% 
IRR: 0.996, 95%CI: 0.984-1.008 

-13.6% 
IRR: 0.863, 95%CI: 0.656-1.136, p=0.3 

Female -1.5% 
IRR: 0.985, 95%CI: 0.979-0.992 

-19.4% 
IRR: 0.806, 95%CI: 0.697-0.931 ,p=0.003 

Motorcyclist +7.6% 
(IRR: 1.076, 95%CI: 1.051-1.102) 

+276% 
(IRR: 3.76, 95%CI: 2.04-6.95, p<0.001) 

Male +8.1% 
IRR: 1.081, 95%CI: 1.055-1.108 

300% 
IRR: 4.00, 95%CI: 2.065-7.74, p<0.001 

Female +2.13% 
IRR: 1.021, 95%CI: 0.943-1.105 

+149% 
IRR: 2.49, 95%CI: 0.485-12.88, p=0.3 

Cyclist +7.7% 
(IRR: 1.077, 95%CI: 1.056-1.099) 

+126% 
(IRR: 2.26, 95%CI: 1.38-3.69, p=0.001) 

Male +6.89% 
IRR: 1.067, 95%CI: 1.080-1.102 

+118% 
IRR: 2.18, 95%CI: 1.31-3.61, p=0.002 

Female +15.3% 
IRR: 1.153, 95%CI: 1.084-1.226 

+299% 
IRR: 3.99, 95%CI: 0.447-35.78, p=0.2 

Pedestrian +1.6% 
(IRR: 1.016, 95%CI: 1.008-1.023) 

+0.9% 
(IRR: 1.01, 95%CI: 0.86-1.18, p=0.9) 

Male +1.8% 
IRR: 1.018, 95%CI: 1.007-1.029 

2.6% 
IRR: 1.026, 95%CI: 0.82-1.284, p=0.8 

Female +1.39% 
IRR: 1.013, 95%CI: 1.004-1.023 

+0.7% 
IRR: 0.993, 95%CI: 0.799-1.236, p=0.9 

All road user 
groups 

+1.6% 
(IRR: 1.016, 95%CI: 1.014-1.019) 

+12.4% 
(IRR: 1.12, 95%CI: 1.05-1.19, p<0.001) 

Male +1.8% 
IRR: 1.018, 95%CI: 1.014-1.022 

13.6% 
IRR: 1.136, 95%CI: 1.035-1.247, p=0.007 

Female +1.46% 
IRR: 1.014, 95%CI: 1.010-1.018 

+11.3% 
IRR: 1.11, 95%CI: 1.020-1.215, p=0.07 

Note: 505 claimants where road user group unknown not presented (Male: 242; Female: 263); train/tram also not presented 
due to low numbers, n=55 (Male: 18; Female: 37) 
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Table 10  Percent average annual change and difference in lodgement numbers for road 
users aged 65-74 in 2014 relative to 2000 

65-74-year-old 
road users 

% average annual change The difference in lodgement numbers in 
2014 relative to 2000 

Driver +1.4% 
(IRR: 1.014, 95%CI: 1.008-1.019) 

+13.5 
(IRR: 1.13, 95%CI: 1.01-1.28, p<0.001) 

Male +0.1% 
IRR: 1.001, 95%CI: 0.994-1.009 

-9.4% 
IRR: 0.906, 95%CI: 0.772-1.065, p=0.2 

Female +2.9% 
IRR: 1.028, 95%CI: 1.021-1.036 

+50.7% 
IRR: 1.51, 95%CI: 1.255-1.810, p<0.001 

Passenger -1.8% 
(IRR: 0.982, 95%CI: 0.974-0.990) 

-24.2% 
(IRR: 0.75, 95%CI: 0.63-0.90, p=0.002) 

Male -1.51% 
IRR: 0.984, 95%CI: 0.967-1.002 

-0.30% 
IRR: 0.70, 95%CI: 0.471-1.038, p=0.07 

Female -1.83% 
IRR: 0.981, 95%CI: 0.973-0.990 

-23% 
IRR: 0.77, 95%CI: 0.631-0.940, p<0.001 

Motorcyclist +8.1% 
(IRR: 1.081, 95%CI: 1.053-1.110) 

+281% 
(IRR: 3.81, 95%CI: 1.96-7.41, p<0.001) 

Male +8.3% 
IRR: 1.083, 95%CI: 1.054-1.113 

+280% 
IRR: 3.80, 95%CI: 1.893-7.626, p<0.001 

Female +5.8% 
IRR: 1.05, 95%CI: 0.966-1.158 

+300% 
IRR: 4.00, 95%CI: 0.45-35.8, p=0.02 

Cyclist +8.2% 
(IRR: 1.082, 95%CI: 1.056-1.109) 

+192% 
(IRR: 2.92, 95%CI: 1.55-5.48, p<0.001) 

Male +1.72% 
IRR: 1.073, 95%CI: 1.045-1.101 

+191% 
IRR: 2.91, 95%CI: 1.51-5.62, p=0.001 

Female +16.0% 
IRR: 1.16, 95%CI: 1.076-1.250 

+199% 
IRR: 2.99, 95%CI: 0.31-28.83, p=0.3 

Pedestrian +1.4% 
(IRR: 1.014, 95%CI: 1.002-1.025) 

-6.0% 
(IRR: 0.94, 95%CI: 0.73-1.19, p=0.6) 

Male +1.7% 
IRR: 1.017, 95%CI: 1.005-1.033 

-14.5% 
IRR: 0.855, 95%CI: 0.604-1.210, p=0.4 

Female +1.1% 
IRR: 1.01, 95%CI: 0.996-1.026 

+3.1% 
IRR: 1.03, 95%CI: 0.73-1.45, p=0.8 

All road user 
groups 

+1.2% 
(IRR: 1.012, 95%CI: 1.007-1.015) 

+7.6% 
(IRR: 1.07, 95%CI: 0.98-1.17, p=0.1) 

Male +1.1% 
IRR: 1.011, 95%CI: 1.005-1.017 

+1.5% 
IRR: 1.015, 95%CI: 0.892-1.154, p=0.8 

Female +1.2% 
IRR: 1.01, 95%CI: 1.006-1.017 

+13% 
IRR: 1.13, 95%CI: 1.001-1.278, p=0.047 

Note: 240 claimants where road user group unknown not presented (Male: 115; Female: 125); train/tram also not presented 
due to low numbers, n=30 (Male: 11; Female: 19) 
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Table 11 Percent average annual change and difference in lodgement numbers for road 
users aged 75-84 in 2014 relative to 2000 

75-84-year-old 
road users 

% average annual change The difference in lodgement numbers in 
2014 relative to 2000 

Driver +1.7% 
(IRR: 1.017, 95%CI: 1.011-1.023) 

+7.4% 
(IRR: 1.074, 95%CI: 0.93-1.24, p=0.3) 

Male +1.3% 
IRR: 1.013, 95%CI: 1.004-1.021 

+0.5% 
IRR: 1.00, 95%CI: 0.884-1.226, p=0.9 

Female +2.2% 
IRR: 1.022, 95%CI: 1.013-1.032 

+15.9% 
IRR: 1.16, 95%CI: 0.936-1.435, p<0.001 

Passenger -2.0% 
(IRR: 0.980, 95%CI: 0.971-0.989) 

-23.4% 
(IRR: 0.76, 95%CI: 0.62-0.94, p=0.01) 

Male -1.00% 
IRR: 0.990, 95%CI: 0.971-1.009 

-0.29% 
IRR: 0.71, 95%CI: 0.434-1.163, p=0.2 

Female -2.29% 
IRR: 0.977, 95%CI: 0.967-0.987 

-22.1% 
IRR: 0.77, 95%CI: 0.617-0.982, p=0.03 

Motorcyclist +5.7% 
(IRR: 1.057, 95%CI: 0.997-1.121) 

+200% 
(IRR: 3.00, 95%CI: 0.60-14.86, p=0.6) 

Male +7.6% 
IRR: 1.076, 95%CI: 1.011-1.145 

+400% 
IRR: 5.00, 95%CI: 0.584-42.79, p=0.1 

Female -9.7% 
IRR: 0.903, 95%CI: 0.742-1.098 

0.0% 
IRR: 1.00, 95%CI: 0.062-15.98, p=0.99 

Cyclist +6.1% 
(IRR: 1.06, 95%CI: 1.020-1.104) 

+37.5% 
(IRR: 1.37, 95%CI: 0.55-3.41, p=0.5) 

Male +5.47% 
IRR: 1.054, 95%CI: 1.011-1.099 

+25% 
IRR: 1.25, 95%CI: 0.493-3.167, p<0.6 

Female +12.8% 
IRR: 12.8, 95%CI: 0.989-1.286 

0.00% 
IRR: 1.00, 95%CI: ΝΑ-ΝΑ, p=0.99 

Pedestrian +0.7% 
(IRR: 1.007, 95%CI: 0.996-1.018) 

0.0% 
(IRR: 1.00, 95%CI: 0.78-1.26, p=0.9) 

Male +1.39% 
IRR: 1.014, 95%CI: 0.997-1.031 

+16.9 
IRR: 1.17, 95%CI: 0.826-1.655, p=0.4 

Female +0.2% 
IRR: 1.002, 95%CI: 0.987-1,017 

-13.0% 
IRR: 0.87, 95%CI: 0.627-1.207, p=0.4 

All road user 
groups 

+0.8% 
(IRR: 1.008, 95%CI: 1.004-1.013) 

+0.5% 
(IRR: 1.005, 95%CI: 0.90-1.11, p=0.9) 

Male +1.36% 
IRR: 1.013, 95%CI: 1.006-1.020 

+6.29% 
IRR: 1.06, 95%CI: 0.908-1.244, p=0.4 

Female +0.4% 
IRR: 1.004, 95%CI: 0.998-1.011 

-3.8%% 
IRR: 0.96, 95%CI: 0.837-1.107, p=0.02 

Note: 204 claimants where road user group unknown not presented (Male: 93, Female: 111); train/tram also not presented 
due to low numbers, n=16 (Male: 6; Female: 10) 
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Table 12  Percent average annual change and difference in lodgement numbers for road 
users aged 85+ in 2014 relative to 2000 

85+-year-
old road 
users 

% average annual change The difference in lodgement numbers in 2014 
relative to 2000 

Driver +8.9% 
(IRR: 1.089, 95%CI: 1.076-1.103) 

+220% 
(IRR: 3.20, 95%CI: 2.33-4.39, p<0.001) 

Male +8.4% 
IRR: 1.084, 95%CI: 1.067-1.102 

+191% 
IRR: 2.91, 95%CI: 0.1.985-4.278, p<0.001 

Female +9.6% 
IRR: 1.096, 95%CI: 1.075-1.118 

+286% 
IRR: 3.86, 95%CI: 2.191-6.821, p<0.001 

Passenger +4.3% 
(IRR: 1.04, 95%CI: 1.025-1.062) 

+52.5% 
(IRR: 1.52, 95%CI: 1.02-2.27, p=0.04) 

Male +6.0% 
IRR: 1.06, 95%CI: 1.024-1.097 

+116% 
IRR: 2.16, 95%CI: 1.093-4.293, p=0.027 

Female +3.8% 
IRR: 1.038, 95%CI: 1.017-1.059 

+25.0% 
IRR: 1.25, 95%CI: 0.760-2.054, p=0.4 

Motorcyclist +0.7% 
(IRR: 1.007, 95%CI: 0.848-1.196) 

0.00% 
(IRR: <0.001, 95%CI: NA-NA, p=0.99 

Male +3.6% 
IRR: 1.036, 95%CI: 0.860-1.249 

0.0% 
IRR: 1.00, 95%CI: NA-NA, p=0.99 

Female -16.5% 
IRR: 0.835, 95%CI: 0.489-1.426 

0.0% 
IRR: 1.00, 95%CI: ΝΑ-ΝΑ, p=0.99 

Cyclist +9.4% 
(IRR: 1.09, 95%CI: 1.001-1.197) 

+50% 
(IRR: 1.50, 95%CI: 0.25-8.79, p=0.7) 

Male +7.5% 
IRR: 1.075, 95%CI: 0.971-1.191 

+49.8% 
IRR: 1.49, 95%CI: 0.250-8.976, p=0.6 

Female +16.0% 
IRR: 1.16, 95%CI: 0.957-1.407 

0.00% 
IRR: 1.00, 95%CI: NA-NA, p=0.99 

Pedestrian +4.5% 
(IRR: 1.045, 95%CI: 1.026-1.065) 

+25% 
(IRR: 1.25, 95%CI: 0.84-1.87, p=0.2) 

Male +1.3% 
IRR: 1.033, 95%CI: 1.005-1.062 

+17.4% 
IRR: 1.17, 95%CI: 0.673-2.047, p=0.5 

Female +5.4% 
IRR: 1.054, 95%CI: 1.029-1.081 

+35% 
IRR: 1.35, 95%CI: 0.757-2.406, p=0.3 

All road 
user groups 

+6.7% 
(IRR: 1.067, 95%CI: 1.058-1.076) 

+108% 
(IRR: 2.09, 95%CI: 1.70-2.56, p<0.001) 

Male +6.9% 
IRR: 1.069, 95%CI: 1.056-1.083 

+122% 
IRR: 2.22, 95%CI: 1.682-2.934, p=0.9 

Female +6.5% 
IRR: 1.065, 95%CI: 1.052-1.078 

+93.6% 
IRR: 1.93, 95%CI: 1.428-2.624, p<0.001 

Note: 61 claimants where road user group unknown not presented (Male: 34; Female: 27); train/tram also not presented due 
to low numbers, n=9 (Male: 1; Female: 8) 
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3.2.2.4 Key findings 

Reference to the percent change statistics, derived from the incident rate ratios (IRR) demonstrates key 
differences in the absolute claim lodgement numbers. There are notable differences in the percent 
change of older age group lodgement rates and this was particularly evident among those aged 85 years 
and older. The data shows that since 2000 there has been a 220% increase in lodgements from drivers 
85 years and older, with the contrast being 2.7% for those aged 41-55 years, 13.5% for those 65-74 
years, and 7.4% for those aged 75-84 years of age. Notably, lodgements from passengers declined 
among road users aged 65-74 (-24%) years and 75-84 years (-23%) (cf. -29%: 41-55-year-old) while 
claim lodgement increased for road users aged 85 years and older increased (+52%). Based on these 
findings there appears, at least in the younger cohort of older drivers, to have been a switch toward driving 
as opposed to being a passenger, with this being more prominent among females than males. 

There was a large percent increase in the number of claims from motorcyclists aged 65 years and older 
(+276%). This was driven by a 281% increase in claim lodgements among motorcyclists aged 65-74 
years and those aged 77-84 (+200%); in contrast, there was no change in the small number of persons 
aged 85+. In the same period, claim lodgements by motorcyclist lodgements aged 41-55 years increased 
by 105%. 

There was an increase in claim lodgements from cyclists in all age groups, although not to the same 
magnitude as seen among the 41-55-year-old age category. We also note the large percentage increase 
in pedestrian lodgements, particularly among the 85 years and older category (25%) relative to the 41-
55-year-old age group (6%). 

These statistics reflect the absolute number of lodgements, and hence these are not population adjusted 
lodgement rates. It remains important from a cost of injury perspective to document the absolute change 
in ORU injuries and hence lodgement of claims to the TAC. It is these claim numbers that form the basis 
of understanding the types of crashes these road users are involved in, as well as injuries sustained. 
Claim rates are discussed in the following Section.   

What is clear from the analysis in this Section is that there has been a substantial increase in the number 
of lodgements in particular age group / road user categories above then were seen in the comparison 
group, and where reductions did occur for passengers, they were not as large as that seen in the 41-55-
year-old comparison group. Notably, lodgement rates for the 85 years and older group doubled, with the 
number of driver lodgements increasing by 220%.  

3.2.3 Claim rates over time, by road user group (and sex) 

Population-adjusted claim lodgements are of interest as they can highlight whether the observed 
increases in claim numbers are an artefact of increases in population or some other underlying change 
in risk. Given the well-documented increase in Victoria’s population in the period 2000 to 2014 (ABS, 
2011; ABS 2015), it is thus important to examine differences, if any, in claim rates by age category and 
road user groups. It is also important to adjust for underlying road safety trends (as well as population 
changes) to determine whether ORU claim rates have changed. In this Section, claim rates adjusted for 
population and the road trends – indexed as claim rates for those aged 41-44 are presented. This gives 
an unbiased estimate of changes in ORU claim rates. 

Claim rates for all road users, adjusted for population, can be seen in Figure 6 and Table 13. Within 
Figure 6, the percent change in claim rates is shown using a comparison of 2014 relative to 2014. This 
shows that claim rates for all age categories declined once accounting for population increases. As a 
contrast, the comparable values for each age category were found to be: +17.8% for 41-55-year-olds; 
+7.5% for 65-74-year old; +0.5% for 75-84-year old; +12.4% for persons 65+; +18% for persons 75+, and 
108.8% for 85 years and older (refer Section 3.2.2). These differences are explored in statistical modelling 
below. 
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Figure 6 Claim rates, all road users, from 2000 to 2014 

Both claim lodgement metrics (i.e., absolute numbers, rates) are of value, particularly in relation to 
documenting absolute numbers of persons killed and injured, risk per head of population as well as the 
cost of injury (total, and average per person), all of which can be used in various projections. It is clear 
from Figure 6 that once population increases are accounted for, the claim rate declined from 2000 to 
2014, except for persons aged 85 years and older, whose increase out-stripped population growth (refer 
Table 14 to Table 19). This effect among those aged 85 years and older is likely due to increased licencing 
rates and increased use of vehicles – including as a passenger, rather than as an underlying increase in 
risk, although this is not examined directly (see Table 15 and Table 16). 
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Table 13 Claim rates, all road users (per 100,000 persons) 

Year 

Age group 

41-55 56-64 65-74 75-84 85+ 65+ 75+ 

2000 309.68 288.40 283.93 339.06 203.69 293.99 306.27 

2001 299.47 256.13 268.89 286.69 200.57 267.45 265.76 

2002 291.92 245.75 252.98 284.68 217.96 260.23 268.53 

2003 278.33 252.09 252.93 283.65 197.83 257.74 263.12 

2004 271.24 237.18 228.14 270.63 145.23 234.19 240.84 

2005 284.30 227.07 240.20 270.38 191.52 245.45 251.14 

2006 268.17 208.67 212.32 249.43 156.81 218.97 226.12 

2007 290.22 246.27 235.39 259.75 187.58 238.07 240.98 

2008 286.59 232.88 227.39 263.74 227.72 240.20 254.13 

2009 297.40 245.31 226.81 268.24 230.00 241.52 257.76 

2010 302.27 256.45 242.15 305.82 235.93 262.86 286.13 

2011 292.78 255.53 235.87 279.34 230.87 249.65 265.40 

2012 274.95 224.95 230.07 258.06 236.70 240.02 251.78 

2013 281.08 234.82 211.21 272.95 251.38 236.28 266.51 

2014 299.13 254.40 214.62 260.12 240.05 232.39 254.06 

The following Tables present the percent change in the absolute number of claims and the claim rate. 
The claim rate is adjusted for the size of the population of interest, for instance, the 65-74-year-old 
resident in Victoria is an 'adjustment' for the number of claims made by road users of this age. In addition, 
changes in claim rates are also adjusted for the general road safety trend, as indexed by the claim rate 
over the 2000 to 2014 period for road users aged 41 – 55 years of age. Statistics for each road user 
group are presented. 

On an adjusted claim rate basis ORU claims remained either stable or experience small non-statistically 
significant reductions (-0.02% to -3% average annual), although some road user/age category groups 
experienced a larger reduction (e.g., 85+-year-old motorcyclists). What is evident though is that the claim 
rate for drivers and passengers aged 85 years and older defied the general reduction trend and 
increased; this likely reflects increased mobility among this group via increased licensing and / or 
ownership among this age group over the 15-year span (i.e., 2000-2014). 
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Table 14 Claim rates, all road users (per 100,000 persons, and adjusted for baseline road safety) 

 Unadjusted (absolute number of claims) Claim rates - adjusted (for population & crash rate 41-55-year-old group) 

Age 
category 

% average annual change The difference in lodgement numbers in 
2014 relative to 2000 

% average annual change The difference in lodgement numbers in 
2014 relative to 2000 

41-55 +1.29% 
IRR: 1.012, 95%CI: 1.011-1.015 

+17.8% 
IRR: 1.17, 95%CI: 1.12-1.23, p<0.001 

NA – used in offset (adjustment) NA – used in offset (adjustment) 

65-74 +1.11% 
IRR: 1.011, 95%CI: 17-1.015 

+7.5% 
IRR: 1.074, 95%CI: 0.98-1.17, p=0.1 

+1.35% 
IRR: 0.986, 95%CI: 0.982-0.990 

-21.8% 
IRR: 0.78, 95%CI: 0.72-0.85, p<0.001 

75-84 +0.8% 
IRR: 1.009, 95%CI: 1.004-1.013 

+0.5% 
IRR: 1.005, 95%CI: 0.90-1.11, p=0.9 

-0.73% 
IRR: 0.992, 95%CI: 0.988-0.997 
 

-20.6% 
IRR: 0.79, 95%CI: 0.71-0.88, p<0.001 

85+ +6.7% 
IRR: 1.067, 95%CI: 1.058-1.076 

+108.8% 
IRR: 2.08, 95%CI: 1.70-2.56, p<0.001 

+2.2% 
IRR: 1.022, 95%CI: 1.013-1.031 

+22.0%  
IRR: 1.22, 95%CI: 0.99-1.49, p=0.057 

65+ +1.64% 
IRR: 1.016, 95%CI: 1.011-1.015 

+12.4% 
IRR: 1.124, 95%CI: 1.05-1.19, p<0.001 

-0.9% 
IRR: 0.99, 95%CI: 0.989-0.994 

-18.2% 
IRR: 0.81, 95%CI: 0.76-0.87, p<0.001 

75+ +2.1%  
IRR: 1.021, 95%CI: 1.017-1.025 

+18.0% 
IRR: 1.18, 95%CI: 1.07-1.29, p<0.001 

-0.21% 
IRR: 0.997, 95%CI: 0.993-1.00 

-14.2% 
IRR: 0.85 ,95%CI: 0.78-0.94, p=0.001 

Table 15 Claim rates, drivers (per 100,000 persons, and adjusted for baseline road safety) 

 Unadjusted (absolute number of claims) Claim rates - adjusted (for population & crash rate 41-55-year-old group) 

Age 
category 

% average annual change The difference in lodgement numbers in 
2014 relative to 2000 

% average annual change The difference in lodgement numbers in 
2014 relative to 2000 

41-55 +0.5% 
IRR: 1.005, 95%CI: 0.99-1.0003 

+2.7 
IRR: 1.027, 95%CI: 0.96-1.09, p<0.001 

NA – used in offset (adjustment) NA – used in offset (adjustment) 

65-74 +1.4% 
IRR: 1.014, 95%CI: 1.008-1.019 

+13.5 
IRR: 1.13, 95%CI: 1.01-1.28, p<0.001 

+0.062% 
IRR: 1.00, 95%CI:0.995-1.005 

-5.2% 
IRR: 0.94,95%CI: 0.84-1.06, p=0.4 

75-84 +1.7% 
IRR: 1.017, 95%CI: 1.011-1.023 

+7.4% 
IRR: 1.074, 95%CI: 0.93-1.24, p=0.3 

+1.28% 
IRR: 1.0128, 95%CI: 1.006-1.018 

-2.8% 
IRR: 0.972,95%CI: 0.84-1.12, p=0.7 

85+ +8.9% 
IRR: 1.089, 95%CI: 1.076-1.103 

+220% 
IRR: 3.20, 95%CI: 2.33-4.39, p<0.001 

+5.37% 
IRR: 1.053, 95%CI:1.041-1.067 

+114.3% 
IRR:2.14, 95%CI: 1.56-2.94, p<0.001 

65+ +2.2% 
IRR: 1.022, 95%CI: 1.018-1.026 

+22.6 
IRR: 1.22, 95%CI: 1.12-1.34, p<0.001 

+0.09% 
IRR: 1.009, 95%CI:1.005-1.012 

2.3% 
IRR: 1.02,95%CI: 0.93-1.11, p=0.6 

75+ +3.1% 
IRR: 1.03, 95%CI: 1.025-1.036 

+33.9% 
IRR: 1.339, 95%CI: 1.176-1.524, p<0.001 

+1.9% 
IRR: 1.019, 95%CI:1.013-1.024 

11.7% 
IRR:1.11,95%CI: 0.98-1.27, p=0.09 
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Table 16 Claim rates, passengers (per 100,000 persons, and adjusted for baseline road safety) 

 Unadjusted (absolute number of claims) Claim rates - adjusted (for population & crash rate 41-55-year-old group) 

Age 
category 

% average annual change The difference in lodgement numbers in 
2014 relative to 2000 

% average annual change The difference in lodgement numbers in 
2014 relative to 2000 

41-55 -2.8% 
IRR: 0.971, 95%CI: 0.96-0.97 

-29.0% 
IRR: 0.71, 95%CI: 0.62-0.81, p<0.001 

NA – used in offset (adjustment) NA – used in offset (adjustment) 

65-74 -1.8% 
IRR: 0.982, 95%CI: 0.974-0.990 

-24.2% 
IRR: 0.75, 95%CI: 0.63-0.90, p=0.002 

-0.02% 
IRR:0.998, 95%CI: 0.991-1.006 

-8.9% 
IRR: 0.91, 95%CI: 0.76-1.09, p=0.3 

75-84 -2.0% 
IRR: 0.980, 95%CI: 0.971-0.989 

-23.4% 
IRR: 0.76, 95%CI: 0.62-0.94, p=0.01 

+0.4% 
IRR:1.004, 95%CI: 0.995-1.013 

-0.21% 
IRR: 0.99, 95%CI:0.81-1.23, p=0.9 

85+ +4.3% 
IRR: 1.04, 95%CI: 1.025-1.062 

+52.5% 
IRR: 1.52, 95%CI: 1.02-2.27, p=0.04 

+3.9% 
IRR: 1.039, 95%CI: 1.022-1.057 

+46.8% 
IRR: 1.46, 95%CI: 0.98-2.18, p=0.059 

65+ -1.2% 
IRR: 0.988, 95%CI: 1.018-1.026 

-18.0% 
IRR: 0.82, 95%CI: 0.72-0.93, p=0.002 

+0.04% 
IRR: 1.004, 95%CI: 0.999-1.010 

-1.6% 
IRR: 0.984, 95%CI:0.87-1.11, p=0.8 

75+ -0.6 
IRR: 0.993, 95%CI: 0.985-1.002 

-10.8 
IRR:0.89, 95%CI: 0.742-1.072, p=0.2 

+1.11% 
IRR: 1.011, 95%CI: 1.003-1.019 

+7.1 
IRR: 1.075, 95%CI:0.89-1.29, p=0.4 

Table 17 Claim rates, motorcyclists (per 100,000 persons, and adjusted for baseline road safety) 

 Unadjusted (absolute number of claims) Claim rates - adjusted (for population & crash rate 41-55-year-old group) 

Age 
category 

% average annual change The difference in lodgement numbers in 
2014 relative to 2000 

% average annual change The difference in lodgement numbers in 
2014 relative to 2000 

41-55 +5.7% 
(IRR: 1.057, 95%CI: 1.052-1.06 

+105% 
IRR: 2.05, 95%CI: 1.79-2.34, p<0.001 

NA – used in offset (adjustment) NA – used in offset (adjustment) 

65-74 +8.1% 
IRR: 1.081, 95%CI: 1.053-1.110 

+281% 
IRR: 3.81, 95%CI: 1.96-7.41, p<0.001 

+0.9% 
IRR:1.009, 95%CI: 0.983-1.037 

+59% 
IRR: 1.59, 95%CI: 0.82-3.10, p=0.1 

75-84 +5.7% 
IRR: 1.057, 95%CI: 0.997-1.121 

+200% 
IRR: 3.00, 95%CI: 0.60-14.86, p=0.6 

-0.03% 
IRR: 0.997, 95%CI: 0.937-1.060  

+36.2% 
IRR: 1.36, 95%CI: 0.27-6.74, p=0.4 

85+ +0.7% 
IRR: 1.007, 95%CI: 0.848-1.196 

0.00% 
IRR: <0.001, 95%CI: NA-NA, p=0.99 

-7.9% 
IRR: 0.921, 95%CI: 0.771-1.100 

0.00% 
IRR: <0.001, 95%CI: NA - NA, p=0.99 

65+ +7.6% 
IRR: 1.076, 95%CI: 1.051-1.102 

+276% 
IRR: 3.76, 95%CI: 2.04-6.95, p<0.001 

+0.6% 
IRR: 1.006, 95%CI: 0.983-1.031 

+57.7% 
IRR: 1.57, 95%CI: 0.85-2.90, p=0.1 

75+ +5.2% 
IRR: 1.052, 95%CI: 0.995-1.112 

+250% 
IRR: 3.5, 95%CI: 0.727-16.84, p=0.1 

-1.6% 
IRR: 0.984, 95%CI: 0.928-1.043 

+46.4% 
IRR: 1.46, 95%CI: 0.30-7.04, p=0.6 
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Table 18 Claim rates, cyclists (per 100,000 persons, and adjusted for baseline road safety) 

 Unadjusted (absolute number of claims) Claim rates - adjusted (for population & crash rate 41-55-year-old group) 

Age 
category 

% average annual change The difference in lodgement numbers in 
2014 relative to 2000 

% average annual change The difference in lodgement numbers in 
2014 relative to 2000 

41-55 +9.5% 
(IRR: 1.095, 95%CI: 1.085-1.105 

+278% 
IRR: 3.78, 95%CI: 2.92-4.88, p=0.001 

NA – used in offset (adjustment) NA – used in offset (adjustment) 

65-74 +8.2% 
IRR: 1.082, 95%CI: 1.056-1.109) 

+192% 
IRR: 2.92, 95%CI: 1.55-5.48, p=0.001 

-2.7% 
IRR: 0.973, 95%CI: 0.949-0.998 

-34%* 
IRR: 0.66, 95%CI: 0.35-1.24, p=0.2 

75-84 +6.1% 
IRR: 1.06, 95%CI: 1.020-1.104 

+37.5% 
IRR: 1.37, 95%CI: 0.55-3.41, p=0.5 

-3.6% 
IRR: 0.964, 95%CI: 0.926-1.100 

-65.8%* 
IRR: 0.33, 95%CI: 0.13-0.84, p=0.02 

85+ +9.4% 
IRR: 1.09, 95%CI: 1.001-1.197 

+50% 
IRR: 1.50, 95%CI: 0.25-8.79, p=0.7 

-3.0% 
IRR: 0.970, 95%CI: 0.884-1.064 

-73%* 
IRR: 0.27, 95%CI: 0.045-1.63, p=0.1 

65+ +7.7% 
IRR: 1.077, 95%CI: 1.056-1.099 

+126% 
IRR: 2.26, 95%CI: 1.38-3.69, p=0.001 

-2.9% 
IRR: 0.971, 95%CI: 0.951-0.991 

-48.8%* 
IRR: 0.51, 95%CI: 0.31-0.83, p=0.008 

75+ +6.7% 
IRR: 1.067, 95%CI: 1.029-1.106 

+40% 
IRR: 1.40, 95%CI: 0.621-3.15, p=0.4 

-3.7% 
IRR: 0.963, 95%CI: 0.927-0.999 

-68.3% 
IRR: 0.31, 95%CI: 0.14-0.71, p=0.006 

* Note – the increase in the 41-55 group is substantially larger than for the older age groups, despite large absolute increases in cyclist claims 

Table 19 Claim rates, pedestrians (per 100,000 persons), and adjusted for baseline road safety) 

 Unadjusted (absolute number of claims) Claim rates - adjusted (for population & crash rate 41-55-year-old group) 

Age 
category 

% average annual change The difference in lodgement numbers in 
2014 relative to 2000 

% average annual change The difference in lodgement numbers in 
2014 relative to 2000 

41-55 +1.4% 
IRR: 1.013, 95%CI: 1.005-1.025 

+6.0% 
IRR: 1.06, 95%CI: 0.86-1.29, p=0.5 

NA – used in offset (adjustment) NA – used in offset (adjustment) 

65-74 +1.4% 
IRR: 1.014, 95%CI: 1.002-1.025 

-6.0% 
IRR: 0.94, 95%CI: 0.73-1.19, p=0.6 

-1.2% 
IRR:0.988, 95%CI: 0.977-0.998 

-23.9% 
IRR: 0.76, 95%CI: 0.59-0.97, p=0.03 

75-84 +0.7% 
IRR: 1.007, 95%CI: 0.996-1.018 

0.0% 
IRR: 1.00, 95%CI: 0.78-1.26, p=0.9 

-1.0% 
IRR: 0.990, 95%CI: 0.979-1.000 

-12.2% 
IRR: 0.87, 95%CI: 0.69-1.11, p=0.3 

85+ +4.5% 
IRR: 1.045, 95%CI: 1.026-1.065 

+25% 
IRR: 1.25, 95%CI: 0.84-1.87, p=0.2 

0.00% 
IRR: 1.000, 95%CI: 0.982-1.019 

-18.5% 
IRR: 0.815, 95%CI: 0.54-1.21, p=0.3 

65+ +1.6% 
IRR: 1.016, 95%CI: 1.008-1.023 

+0.9% 
IRR: 1.01, 95%CI: 0.86-1.18, p=0.9 

-1.0% 
IRR: 0.990, 95%CI: 0.983-0.997 

-18.3%,  
IRR: 0.81, 95%CI: 0.69-0.95, p=0.01 

75+ +1.7% 
IRR: 1.017, 95%CI: 1.007-1.026 

+6.1% 
IRR: 1.06, 95%CI: 0.86-1.30, p=0.6 

-0.8% 
IRR: 0.992, 95%CI: 0.983-1.002 

-14.2% 
IRR: 0.85, 95%CI: 0.70-1.05, p=0.1 
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3.2.4 Injury Severity of TAC Claimants 

Injury severity is an important measure of road safety performance. For the ORU group there were 
marked differences in injury severity across the age categories, χ2 (9) = 1574.2, p < 0.001 . These age 
effects on injury severity are shown in Figure 7 (see also Table 3, Figure 2, Figure 3) 

The proportion of road users that died and were hospitalised for more than one day increased with 
increasing age (Table 20, Figure 7). For instance, 22.1% of claimants aged 41 – 55 years required 
hospitalisation for one day or more while for 65-74-year-old claimants this was 26.8%; this increased to 
32.2% for 75-84-year-old claimants, and 38.1% for 85 years and older claimants. This same pattern was 
evident for fatalities. This finding highlights the frailty and likely complications from co-morbidities 
associated with injuries sustained in road crashes. 

Table 20 Number and percent of road users lodging a claim, by type and age group 

Age Died Hospital >1 day Hospital ≤1 day Other injury Total 

N % N % N % N % N % 

41-55 843 1.8% 10262 22.1% 8228 17.8% 27005 58.3% 46338 100% 

65-74 395 2.9% 3589 26.8% 2262 16.9% 7167 53.4% 13413 100% 

75-84 507 5.0% 3256 32.2% 1587 15.7% 4750 47.0% 10100 100% 

85+ 225 7.9% 1086 38.1% 435 15.3% 1102 38.7% 2848 100% 

65+ 1127 4.3% 7931 30.1% 4284 16.3% 13019 49.4% 26361 100% 

75+ 732 5.7% 4342 33.5% 2022 15.6% 5852 45.2% 12948 100% 

 

Figure 7 Injury severity, by age 

The differences in injury outcomes within, and between, age groups, by road user group are of interest. 
Figure 8 presents the distribution of road users in specified injury severity/age groupings graphically. As 
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an example, in the top right panel it can be observed that of the 85 years and older killed, 39% were 
drivers, 19% were passengers, 32% were pedestrians, and 1% were cyclists. 

It can be observed that as age increases fewer of those that died were drivers (e.g., 48% in 65-74 cf. 
39% for 85+) while the proportion of pedestrians increased (e.g., 19% for 65-74 years cf. 32% for 85+). 
The proportion killed as passengers was constant in the 65 years and older categories (p < 0.05). 

There were also differences in the distribution of road users among those hospitalised both for less than 
one day and one day or more (p < 0.05). It can be noted that a higher proportion requiring a stay in the 
hospital for one day or more were vulnerable road users, such as pedestrians and cyclists (p < 0.05). 

 

Figure 8 Road user type, age and injury severity 

To create a contrast between age groups and injury outcome, Figure 9 presents the percent of road users 
killed, those requiring hospitalisation, and ‘other’ (being minor injuries). Two important observations can 
be made: 

1. That within each road user category, the proportion killed (and requiring hospitalisation for longer 
than one day) increases with increasing age (p<0.05). 

2. That within each age category, the proportion killed (and requiring hospitalisation for longer than 
one day) is higher for vulnerable road user groups, these being pedestrians, motorcyclists and 
cyclists (p<0.05). 

A number of injury metrics are presented for road users 65 years and older (Table 21 -   
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Table 24) and for those aged 41-55 years (Table 25). There are clear differences between the road user 
groups with a higher proportion of females as passengers and pedestrians than other road user groups 
(p<0.05). 

Overall 13.2% were classified as being a ‘major trauma’ case with this being as high at nearly 20% for 
motorcyclists and pedestrians (p<0.05), highlighting their vulnerability. Further, half sustained an AIS 2 
(moderate) or higher severity injury with this as high as 70.4% for motorcyclists, 71% for pedestrians and 
63% for cyclists. Nearly one-fifth overall sustained an MAIS 3+ (serious and higher), with 25% of 
pedestrians and motorcyclists sustaining an MAIS 3+ injury. Using the 41-55-year-old group as a 
reference group, the older age groups sustained a higher level of injury and a higher proportion were 
classified as 'major trauma' (ISS >12) or 'seriously injured' (MAIS 3+).  

 

Figure 9 Injury severity, by age and road user type 

Table 21 Injury severity profile for road users 65 years and older 
 

Driver Passenger  Motorcycle Cyclist Pedestrian  All* 

Total claims 14,558 6289 393 528 4033 26361 

Number with coded 
ICD injury† 

10,640 
(73.1%) 

4562 
(72.5%) 

328 
(83.4%) 

440 
(83.3%) 

3317 
(82.2%) 

19678 
(74.6%) 

% of female 45.9% 79.6% 8.8% 13.6% 56.8% 54.4% 

Fatality outcome and hospital treatment status‡ 

Died (%) 1.9% 2.0% 0.6% 0.5% 4.6% 2.5% 

% of female 28.3% 68.1% Nil Nil 37.7% 39.7% 

Inpatient (%) 56.1% 56.3% 71.6% 66.8% 69.9% 58.8% 

% of female 46.1% 79.9% 8.9% 13.6% 58.7% 54.8% 

Outpatient (%) 23.0% 24.9% 15.2% 15.9% 10.6% 21% 

% of female 46.6% 80.7% 10.0% 12.9% 51.8% 55.6% 

Injury severity 

ISS (mean) 5.33 5.18  7.73 6.33 7.57 5.79 
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(95%CI) (5.18-5.48) (4.99-5.38) (6.78-8.68) (5.77-6.90) (7.31-7.83) (5.68-5.90) 

ISS (50
th
, 90

th
) 3, 13 3,13 5,17 5,14 5, 17 4,14 

ISS (%>12) 11.5% 11.2% 19.5% 14.1% 19.6% 13.2% 

MAIS 2+ 45.5% 45.2% 70.4% 63.4% 71.1% 50.7% 

MAIS 3+ 14.5% 14.9% 24.4% 20.0% 26.6% 17.1% 
*Unknown and train/tram not shown individually (Unk: n=348; train/tram, n=43). 
† Injury coded from medical records; ‡ other, no payments & other, payments not presented.  

The following Tables (Table 22 to Table 25) highlight the differences in injury severity across age 
categories, highlighting increasing frailty with advancing age.  

Table 22 Injury severity profile for road users 65-74 years and older 
 

Driver Passenger  Motorcycle Cyclist Pedestrian  All* 

Total claims 7555 3220 324 362 1682 13413 

Number with coded 
ICD injury† 

5362 
(71.0%) 

2275 
(70.7%) 

270 
(83.3%) 

297 
(82.0%) 

1376 
(81.8%) 

9763 
(72.8%) 

% of female 46.8% 80.9% 8.1% 14.1% 55.5% 54.1% 

Fatality outcome and hospital treatment status‡ 

Died (%) 1.0% 1.1% 0.4% 0.3% 2.6% 1.3% 

% female 29.6% 64.0% Nil Nil 47.2% 38.8% 

Inpatient (%) 53.4% 53.1% 72.2% 67.3% 68.0% 56.3% 

% female 46.6% 79.8% 8.2% 14.5% 56.5% 53.2% 

Outpatient (%) 25.3% 27.7% 15.9% 15.5% 12.1% 23.3% 

% female 49.4% 83.2% 7.0% 8.7% 50.0% 57.4% 

Injury severity 

ISS (50
th
, 90

th
) 3, 17 3,11 5,19 5,14 5, 17 3,14 

ISS (%>12) 10.3% 9.6% 21.1% 13.1% 18.4% 11.8% 

MAIS 2+ 43.3% 42.8% 71.9% 63.3% 69.7% 48.4% 

MAIS 3+ 12.8% 13.5% 26.3% 17.5% 23.4% 15.1% 
*Unknown and train/tram not shown individually (Unk: n=348; train/tram, n=43). 
† Injury coded from medical records; ‡ other, no payments & other, payments not presented.  

Table 23 Injury severity profile for road users 75-84 years and older 
 

Driver Passenger  Motorcycle Cyclist Pedestrian  All* 

Total claims 5571 2377 62 138 1732 10100 

Number with coded 
ICD injury† 

4119 
(73.9%) 

1762 
(74.1%) 

52 
(83.9%) 

120 
(87.0%) 

1414 
(81.6%) 

7626 
(75.5%) 

% of female 45.5% 78.9% 11.5% 10.0% 57.6% 54.9% 

Fatality outcome and hospital treatment status‡ 

Died (%) 2.2% 2.4% 1.9% 0.8% 5.5% 3.2% 

% female 28.6% 73.8% Nil Nil 33.3% 40.9% 

Inpatient (%) 57.8% 58.5% 69.2% 64.2% 70.8% 60.3% 

% female 46.4% 80.0% 11.1% 9.1% 60.1% 56.2% 

Outpatient (%) 22.0% 23.5% 9.6% 17.5% 10.1% 20.0% 

% female 44.2% 78.5% 40.0% 19.0% 51.0% 53.9% 

Injury severity 

ISS (mean) 
(95%CI) 

5.50 
(5.26-5.73) 

5.48  
(5.12-5.84) 

6.00 
(4.33-7.67) 

6.63 
(5.47-7.79) 

7.91 
(7.49-8.33) 

6.05 
(5.87-6.22) 

ISS (50
th
, 90

th
) 3, 14 3,14 5,12 5,18 5, 18 4,14 

ISS (%>12) 12.5% 12.4% 9.6% 15.8% 20.8% 14.4% 

MAIS 2+ 46.6% 46.6% 65.4% 61.7% 72.9% 52.3% 

MAIS 3+ 16.0% 16.2% 15.4% 25.0% 28.4% 18.9% 
*Unknown and train/tram not shown individually (Unk: n=204; train/tram, n=16). 
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† Injury coded from medical records; ‡ other, no payments & other, payments not presented.  
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Table 24 Injury severity profile for road users 85+ years and older 
 

Driver Passenger  Motorcycle Cyclist Pedestrian  All* 

Total claims 1432 692 7 28 619 2848 

Number with coded 
ICD injury† 

1159 
(80.9%) 

525 
(75.9%) 

6 
(85.7%) 

23 
(82.1%) 

527 
(85.1) 

2292 
(80.5%) 

% of female 41.8% 76.4% 16.7% 26.1% 58.4% 53.6% 

Fatality outcome and hospital treatment status‡ 

Died (%) 4.8% 4.6% Nil  Nil 7.4% 5.6% 

% of female 26.4% 62.5% Nil Nil 35.9% 38.3% 

Inpatient (%) 61.8% 62.9% 66.7% 73.9% 72.7% 64.3% 

% of female 43.2% 80.0% 25.0% 23.5% 61.3% 56.1% 

Outpatient (%) 16.1% 17.9% 33.3% 13.0% 8.3% 14.4% 

% of female 38.0% 73.4% Nil 33.3% 61.4% 50.6% 

Injury severity 

ISS (mean) 
(95%CI) 

5.68 
(5.24-6.12) 

5.73 
(5.13-6.32) 

6.50 
(-0.3-13.36) 

6.87 
(4.30-9.44) 

7.70 
(7.05-8.35) 

6.21 
(5.90-6.52) 

ISS (50
th
, 90

th
) 4, 14 4,14 3,- 5,16.4 5, 18 4,17 

ISS (%>12) 13.2% 14.3% 33.3% 17.4% 19.4% 15.3% 

MAIS 2+ 50.2% 50.7% 50.0% 73.9% 69.8% 55.1% 

MAIS 3+ 16.9% 17.3% 16.7% 26.1% 28.8% 20.1% 
*Unknown and train/tram not shown individually (Unk: n=61; train/tram, n=9). 
† Injury coded from medical records; ‡ other, no payments & other, payments not presented.  

Table 25 Injury severity profile for road users 41-55+ years and older 
 

Driver Passenger  Motorcycle Cyclist Pedestrian  All* 

Total claims 26147 6213 7748 2647 2836 46338 

Number with coded 
ICD injury† 

17701 
(67.7%) 

4260 
(68.6%) 

6325 
(81.6%) 

2150 
(81.2%) 

2170 
(76.5%) 

33026 
(71.3%) 

% of female 55.8% 74.3% 11.7% 19.3% 52.1% 47.0% 

Fatality outcome and hospital treatment status‡ 

Died (%) 0.3% 0.3% 0.3%  0.5% 1.2% 0.4% 

% female 41.4% 41.7% 11.8% 9.1% 50.0% 36.9% 

Inpatient (%) 46.4% 49.0% 69.6% 55.8% 59.8% 52.6% 

% female 52.0% 71.8% 10.8% 18.7% 47.8% 41.1% 

Outpatient (%) 29.0% 30.4% 16.6% 22.7% 15.2% 25.5% 

% female 60.3% 77.0% 15.0% 21.9% 59.0% 54.9% 

Injury severity 

ISS (mean) 
(95%CI) 

4.37 
(4.27-4.48) 

4.48 
(4.30-4.67) 

6.21 
(6.04-6.38) 

5.24 
(5.00-5.48) 

5.95 
(5.65-6.26) 

4.91 
(4.83-4.98) 

ISS (50
th
, 90

th
) 2, 9 3, 10 4,14 4, 11 4, 14 3, 10 

ISS (%>12) 7.3% 8.2% 13.2% 9.7% 13.5% 9.2% 

MAIS 2+ 36.1% 37.1% 70.7% 57.3% 57.4% 45.8% 

MAIS 3+ 8.9% 10.2% 16.4% 11.9% 16.6% 11.3% 
*Unknown and train/tram not shown individually (Unk: n=722; train/tram, n=25). 

† Injury coded from medical records; ‡ other, no payments & other, payments not presented.  
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3.2.4 Financial costs to the TAC of claims 

The cost of crashes and injuries sustained is an important and useful alternative indicator of the impact 
of road trauma. As described in the Method, TAC life-cost were estimated by Taylor Fry actuaries. These 
costs represent the estimated cost across three benefit groups. The total estimated Life-Cost to the TAC 
of injury road users aged 65 years and older to the Scheme from 2000 to 2014 was $878.3 million while 
the total cost associated with claims in the 41-55-year-old group was approximately $2.4 billion. The 
mean claim cost for road users 41-55 was 53% higher than that for persons aged 65 years and older. 
However, this is driven by considerably higher income and long duration benefits payments associated 
with employment, noting that many in the older group are not in paid employment and hence this payment 
benefit is not relevant. 

Of particular interest is the cost associated with Group 2, Medical, as these costs reflect the direct cost 
of treatment. Per Table 26, the mean medical cost per claim for road users aged 65 years and older was 
approximately $16,000 in contrast to $11,600 for the 41-55-year-old group. This likely reflect increased 
injury severity and potential complications associated with co-morbidities that are more common with 
increasing age, and with it, a longer length of stay and higher care needs. 

Table 26 Claim costs by benefit category for road users 65+ and those 41-55 years 

Parameter Income and long 
duration benefits 
(Group 1) 

Medical  
(Group 2) 

Administration 
(incl. impairment 
lump sum) 
(Group 3) 

Total Life-cost 

65+ 
    

All claims $174.8 million $425.8 million $74.0 million $878.3 million 

Mean cost per 
claims 

$6,600 $16,000 $2,800 $33,300 

Median $0.00 $2,700 $0.00 $3,500 

90th %ile $10,300 $41,100 $1,900 $74,000 

Adults 41-55 

All claims $793.70 million  $538.67 million $183.56 million $2,367 million 

Mean cost per 
claims 

$17,000 $11,600 $3,900 $51,100 

Median $21.00 $2,100 $- $3,500 

90th %ile $35,700 $21,700 $11,600 $99,000 

ORU claims were estimated to represent $878.3 million to the TAC indirect costs.   
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Table 27 disaggregated the total life cost amount into road user groups. Overall, medical costs ($425.8 
million) represented 48.5% of all costs, followed by income and long duration associated costs (19.9%), 
and then administration costs (which also include impairment lump sum payouts) at 8.4%. 

Driver-related costs represent 44.5% of the total, yet account for 55% of claims. These data highlight the 
disproportionate cost of motorcyclists and pedestrians to the TAC given their claim lodgements; this 
reflects their higher injury severity as discussed in the previous Section. For example, motorcyclist claims 
total $28.2 million, or 3.2% of the total costs; however, as a group, they represent 1% of claims. Similarly, 
pedestrians account for 29.8% of total costs for those aged 65 years and older ($261 million) despite only 
representing 15% of the total claimants of this age. 
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Table 27 Claim costs by benefit category for road users 65+ 

Road user Income and long 
duration benefits 
(Group 1) 

Medical   
(Group 2) 

Administration 
(incl. impairment 
lump sum)  
(Group 3) 

Life cost  Claims 

 $m. % $m. % $m. % $m. % % 

Driver 76.5 43.8% 192.3 45.2% 30.8 41.6% 391.2 44.5% 55% 

Passenger 27.7 15.9% 81.2 19.1% 9.4 12.7% 150.8 17.2% 24% 

Motorcyclist 5.7 3.3% 11.1 2.6% 2.2 3.0% 28.3 3.2% 1% 

Cyclist 3.3 1.9% 10.0 2.4% 2.3 3.1% 21.6 2.5% 2% 

Pedestrian 53.3 30.5% 122.1 28.7% 27.6 37.2% 261.6 29.8% 15% 

Train/Tram 0.14 0.1% 0.39 0.1% 0.125 0.2% 0.781 0.1% 0% 

Unknown 7.9 4.6% 8.6 2.0% 1.6 2.2% 23.9 2.7% 2% 

All 174.8 100% 425.8 100% 74.0 100% 878.3 100% 100% 

3.2.5 Further analysis of older driver and passenger claims (including speed zones and claim 
costs) 

This Section takes a closer look at older driver crashes, and in doing so, combines passenger claims. 
Observation of injury outcomes discussed in the previous Section shows a strong similarity between the 
injury outcomes of drivers and passengers. This is also reflected in Table 28. Hence, these two road user 
categories were combined where it makes sense to do so.  

Table 28 Injury outcomes and treatment for drivers and passengers, by age group 

 Fatality Hospital >1 day Hospital ≤ 1 day Other   
 N % N % N % N % 

65-74 

Driver 189 2.5% 1751 23.2% 1332 17.6% 4283 56.7% 

Passenger 78 2.4% 735 22.8% 539 16.7% 1868 58.0% 

75-84 

Driver 214 3.8% 1606 28.8% 919 16.5% 2832 50.8% 

Passenger 90 3.8% 671 28.2% 411 17.3% 1205 50.7% 

85+ 

Driver 88 6.1% 506 35.3% 239 16.7% 599 41.8% 

Passenger 43 6.2% 227 32.8% 111 16.0% 311 44.9% 

Vehicle impact speed is known to play a significant role in the severity of injuries sustained. Posted speed 
zone is a valuable way of examining this relationship. The proportion of drivers and passengers killed 
differs according to speed zone (p < 0.05) with a high proportion killed in high speed locations. As shown 
in Table 29, 46.3% of drivers and passengers aged 65+ years were killed having crashed in 100 km/h or 
110 km/h speed zones; a further 21% died following a crash in a 70, 80 or 90 km/h speed zone and 28% 
were killed following a crash in a 60 km/h speed zone or lower. The speed zone of the crash was unknown 
for 30.6% of drivers and passengers (N = 6289). 

By contrast, for the 41-55-year-old driver group the distribution of fatalities was 63%, 17% and 17% in 
100+ km/h, 70-90 km/h, and ≤ 60 km/h zones respectively. These findings highlight differences in 
vulnerability and also exposure. With respect to drivers and passengers being injured, 17%, 23% and 
54% occurred in 100+ km/h, 70-90 km/h, and ≤ 60 km/h speed zones. 
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These data can be expressed in another way to examine fatality risk (Table 29 and Table 30). For 
instance, of the 2478 drivers and passengers involved in crashes in 100 km/h speed limit zones, 8.5% 
were killed, as opposed to 1.75% of those who crashed in 60 km/h speed limit zones. 

Table 29 Injury outcomes and treatment for drivers and passengers aged 65 years and older, 
by speed zone (column percentage) 

 Injured Killed All 

 Number Percent Number Percent Number Percent 

40 and less 220 1.6% 11 2.2% 231 1.6% 

50 2282 16.2% 35 7.1% 2317 15.9% 

60 5101 36.3% 91 18.5% 5192 35.7% 

70 1313 9.3% 28 5.7% 1341 9.2% 

80 1833 13.0% 68 13.8% 1901 13.1% 

90 109 0.8% 8 1.6% 117 0.8% 

100 2268 16.1% 210 42.8% 2478 17.0% 

110 184 1.3% 17 3.5% 201 1.4% 

Other speed 
zones/unknown 558 4.0% 13 2.6% 571 3.9% 

Off-road 195 1.4% 10 2.0% 205 1.4% 

Total 14,067 100% 491 100% 14558 100% 

Table 30  Injury outcomes and treatment for drivers and passengers aged 65 years and older, 
by speed zone (row percentage) 

 Injured Killed All 

 Number Percent Number Percent Number Percent 

40 and less 220 95.2% 11 4.8% 231 100% 

50 2282 98.5% 35 1.5% 2317 100% 

60 5101 98.2% 91 1.8% 5192 100% 

70 1313 97.9% 28 2.1% 1341 100% 

80 1833 96.4% 68 3.6% 1901 100% 

90 109 93.2% 8 6.8% 117 100% 

100 2268 91.5% 210 8.5% 2478 100% 

110 184 91.5% 17 8.5% 201 100% 

Other speed 
zones/unknown 

558 97.7% 13 2.3% 571 100% 

Off-road 195 95.1% 10 4.9% 205 100% 

Total 14,067 96.6% 491 3.4% 14558 100% 

Sex differences in drivers killed and injured, by speed zone 

The analysis demonstrates that male driver claimants outnumbered female drivers killed by a ratio of 2.2; 
however, the injury ratio was 1.2 to 1. Based on this data males have double the risk of being killed than 
females. As seen in Table 31, the speed zone of the crash has a clear relationship to mortality once 
involved in a crash. For instance, 48% of females and 45.4% of males were killed in crashes that occurred 
in 100 or 110 km/h speed zones.  

An important finding was that for both female and male drivers the proportion killed was higher in each 
higher speed limit zone. For example, 1.4% of females involved in crashes in 60 km/h speed zones were 
killed. However, this increases with each successive speed zone, peaking at 10% in 100 km/h speed 
zones. That is, given involvement in a crash in 110 km/h speed zones, the risk of being killed is 1 in 10 
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as opposed to approximately 1 in 100. This pattern is mirrored by males aged 65+, noting in absolute 
terms there are more males than females involved, and nearly twice as many killed.  

Table 31  Injury outcomes and treatment for drivers and passengers aged 65 years and older, 
by sex and speed zone 

Female 

Speed 
zone 

Injured Killed All Killed 

Num. % Num. % Num. % 
% of the 
total 

≤ 40 106 1.7% 2 1.3% 108 1.7% 1.9% 

50 1189 18.8% 10 6.6% 1199 18.5% 0.8% 

60 2410 38.1% 35 23.0% 2445 37.7% 1.4% 

70 572 9.0% 6 3.9% 578 8.9% 1.0% 

80 770 12.2% 21 13.8% 791 12.2% 2.7% 

90 34 0.5% 1 0.7% 35 0.5% 2.9% 

100 839 13.2% 67 44.1% 906 14.0% 7.4% 

110 54 0.9% 6 3.9% 60 0.9% 10.0% 

Oth/Unk. 262 4.1% 2 1.3% 264 4.1% 0.8% 

Off-road 94 1.5% 2 1.3% 96 1.5% 2.1% 

Total 6333 100% 152 100% 6485 100% 2.3% 

Male        
Speed 
zone 

Injured Killed All  
Num. % Num. % Num. % % killed 

≤ 40 114 1.5% 9 2.7% 123 1.5% 7.3% 

50 1093 14.1% 25 7.4% 1118 13.9% 2.2% 

60 2690 34.8% 56 16.5% 2746 34.0% 2.0% 

70 741 9.6% 22 6.5% 763 9.5% 2.9% 

80 1063 13.7% 47 13.9% 1110 13.8% 4.2% 

90 75 1.0% 7 2.1% 82 1.0% 8.5% 

100 1428 18.5% 143 42.2% 1571 19.5% 9.1% 

110 130 1.7% 11 3.2% 141 1.7% 7.8% 

Oth/Unk. 296 3.8% 11 3.2% 307 3.8% 3.6% 

Off-road 101 1.3% 8 2.4% 109 1.4% 7.3% 

Total 7732 100% 339 100% 8071 100% 4.2% 

Percent of drivers and passengers killed, by age and speed zone 

The previous data analysis highlighted the increased risk of being killed in higher speed zones, while 
data presented in previous Sections highlight the increased injury severity with advancing years. It is 
important then to examine the interaction between age and speed zone on fatality risk.  
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Table 32 demonstrates a clear relationship of both age and mortality, and also of speed zone. That is, 
with increasing age, the proportion of crash-involved drivers and passengers killed increases. Similarly, 
with each age category, the proportion killed increases with increasing speed zone. This is presented in 
Figure 10. 
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Table 32 Percent driver and passengers killed within each age category and speed zone.  

Speed zone 

Age category 

41-55 65-74 75-84 85+ 

40 and less 1.0% 3.1% 5.7% 4.4% 

50 0.4% 0.7% 1.5% 4.3% 

60 0.5% 1.1% 2.0% 3.8% 

70 0.5% 1.1% 2.2% 8.4% 

80 1.2% 2.5% 4.3% 8.0% 

90 2.4% 5.9% 10.3%  Nil 

100 4.5% 6.8% 10.3% 13.9% 

110 5.3% 5.7% 11.8% 20.0% 

Oth/Unk. 0.8% 1.2% 3.0% 4.3% 

Off-road 2.5% 3.0% 5.0% 6.7% 

All 1.5% 2.5% 3.8% 6.1% 

 

 

Figure 10 Proportion of drivers and passengers killed, by age and road user type 

Injury severity of crash-involved drivers and passengers and the relationship with speed zone 

The Injury Severity Score (ISS) is an important whole-body injury severity metric related to survival 
probability, with a cut-point of ISS 12 indicating ‘major trauma’. Figure 11 and Figure 12 presents the 
mean and median ISS by speed zone. This analysis demonstrates the significantly higher mean injury 
severity with increasing speed zones and also between age categories. These data represent an 
alternative manner of examining injury severity, and the same pattern emerges of increased injury 
severity with increasing speed zone and advancing age given involvement in a crash. 
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Figure 11 Mean Injury Severity Score (ISS) for drivers and passengers, by age and speed 
  zone 

 

Figure 12 Median Injury Severity Score (ISS) for drivers and passengers, by age and speed 
  zone 
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The total lifetime cost of older driver and passenger crashes to the TAC 

The determination and role of Lifetime care costs to the TAC were described previously when overall 
age-based values were presented. The data relates to the 2000 – 2014 period.Table 3.22 presents the 
life-cost values for drivers and passengers. 

With respect to total estimated life-costs, it can be stated that: 

 The total direct cost to the TAC for crash involved older drivers (65+) was $391,100 million ($26 
million per annum), with the mean cost being $26,800 (cf. $39,600 for 41-55, noting difference 
due to LOE payments etc.). 

 Percent wise, drivers aged 65-74 years account for 52% of claims but 54% of the cost, 75-84 
years represent 38% claims and 37% cost, and 85 years and older represent 10% claimants and 
9% costs. 

 A clear ‘dose-response’ relationship with costs and speed zone; that is, there is an increase in 
claim costs with higher speed limits. 

 Notably, the lowest speed zone has the lowest mean cost, but the cost value differs (i.e., 
increases) at each successive older age category. 

 For older age groups, medical costs account for a significantly higher proportion of total costs 
than middle aged drivers (See Table 33). 

With respect to total estimated medical costs (Table 34), it can be stated that: 

 The total direct cost of medical treatment for crash involved older drivers  and passengers (65+) 
was $192.2 million ($12.8 million p.a.) with the mean cost being $13,200 (cf. $9,051 for 41-55). 

 The mean cost of medical treatment was higher for each age category. 

 Percent wise, those aged 65-74 years account for 52% of claims but 46% of costs, those aged 
75-84 years represent 38% claims and 43% of costs, and drivers and passengers aged 85 years 
and older represent 10% claimants and 11% of costs (note, mortality is much higher in the 85+ 
group). 

 A clear ‘dose-response’ relationship with medical costs and speed zone exists; that is, there is 
an increase in costs with increasing speed limits. 

 Notably, the lowest speed zone has the lowest mean medical cost, but the mean value differs 
(i.e., increases) at each successive older age category.
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Table 33 Estimated total Life-costs to the TAC for driver and passenger claims 

  41-55 65-74 75-84 85+ 

  Number Cost 
(sum, 
$m) 

Cost 
(mean) 

Number Cost 
(sum, 
$m) 

Cost 
(mean) 

Number Cost 
(sum, 
$m) 

Cost 
(mean) 

Number Cost 
(sum, 
$m) 

Cost 
(mean) 

<=40 297 $7.00 $23,600 88 $0.70 $7,800 101 $1.90 $18,400 42 $0.60 $15,000 

50 2765 $65.00 $23,500 1068 $25.50 $23,800 946 $15.40 $16,200 303 $5.20 $17,300 

60 9444 $246.90 $26,100 2630 $50.60 $19,200 2038 $42.70 $20,900 524 $12.30 $23,500 

70 2701 $87.40 $32,300 737 $19.30 $26,100 497 $14.60 $29,400 107 $3.20 $29,600 

80 4256 $160.00 $37,500 1066 $22.00 $20,600 696 $21.50 $30,900 138 $4.30 $31,100 

90 246 $21.50 $87,400 68 $1.40 $19,900 39 $1.80 $46,600 10 $0.30 $28,300 

100 5022 $381.20 $75,800 1432 $73.40 $51,200 866 $38.30 $44,100 179 $6.20 $34,700 

110 338 $15.40 $45,500 123 $3.80 $30,900 68 $1.50 $22,100 10 $0.40 $38,300 

Oth/Unk. 913 $34.40 $37,700 269 $11.70 $43,400 230 $3.50 $15,300 72 $1.60 $22,800 

Off-road 136 $16.50 $121,000 70 $4.30 $60,800 88 $2.50 $28,200 47 $0.60 $13,100 

All 26118 $1,035.30 $39,600 7551 $212.70 $28,100 5569 $143.70 $25,700 1432 $34.80 $24,300 
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Table 34 Estimated medical costs to the TAC for driver and passenger claims 

Speed 
zone 

41-55 65-74 75-84 85+ 

Num. Cost  
(sum, $m) 

Cost 
(mean) 

Num. Cost  
(sum, $m) 

Cost 
(mean) 

Num. Cost  
(sum, 
$m) 

Cost (mean) Num. Cost  
(sum, 
$m) 

Cost (mean) 

<=40 297 $1.40 $4,700 88 $0.37 $4,100 101 $0.76 $7,500 42 $0.41 $9,800 

50 2765 $15.96 $5,700 1068 $10.53 $9,800 946 $9.67 $10,200 303 $3.36 $11,000 

60 9444 $57.44 $6,000 2630 $22.74 $8,600 2038 $26.53 $13,000 524 $7.63 $14,500 

70 2701 $19.89 $7,300 737 $8.19 $11,100 497 $6.55 $13,100 107 $1.93 $18,000 

80 4256 $37.59 $8,800 1066 $11.02 $10,300 696 $11.50 $16,500 138 $2.15 $15,500 

90 246 $4.36 $17,700 68 $0.73 $10,700 39 $1.14 $29,300 10 $0.26 $25,700 

100 5022 $87.41 $17,400 1432 $28.48 $19,800 866 $21.01 $24,200 179 $3.89 $21,700 

110 338 $4.17 $12,300 123 $2.28 $18,500 68 $0.84 $12,200 10 $0.22 $22,300 

Oth/Unk. 913 $6.16 $6,700 269 $3.49 $12,900 230 $2.42 $10,500 72 $1.39 $19,300 

Off-road 136 $2.03 $14,900 70 $0.95 $13,500 88 $1.30 $14,700 47 $0.51 $10,900 

All 26,118 $236.42 $9,000 7551 $88.78 $11,700 5569 $81.72 $14,600 1432 $21.76 $15,100 
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3.2.6 Further analysis of vulnerable road user claims 

Vulnerable road users include pedestrians, cyclists and motorcyclists  

Over the period 2000 – 2014 (15 years), 4033 pedestrians (269 per annum on average) were injured and 
lodged a claim to the TAC, of which 7.1% died (n = 285; 19 per annum on average) (Table 35). In the 
same period, there were 393 motorcyclists injured (26 per annum on average) and 3.6% were killed 
(n=14; 0.9 p.a. on average) and there were 528 cyclists (3.4% killed, n=18; 1.2 p.a.).  

For each road user group, the proportion killed increased with successive age groups, as did the 
proportion requiring hospitalisation (see Table 35). 

Due to the relatively small numbers, claims relating to motorcyclists and pedal cyclists are not examined 
further. 

Table 35 Injury outcomes and treatment for pedestrians, by age group 

 Fatality Hospital >1 day Hospital ≤ 1 day Other   
 N % N % N % N % 

65-74 

Pedestrian 76 4.5% 749 44.5% 232 13.8% 625 37.2% 

Motorcyclist 10 3.1% 158 48.8% 46 14.2% 110 34.0% 

Cyclist 10 2.8% 134 37.0% 77 21.3% 141 39.0% 

75-84 

Pedestrian 136 7.9% 840 48.5% 204 11.8% 552 31.9% 

Motorcyclist 4 6.5% 31 50.0% 6 9.7% 21 33.9% 

Cyclist 6 4.3% 59 42.8% 19 13.8% 54 39.1% 

85+ 

Pedestrian 73 11.8% 318 51.4% 73 11.8% 155 25.0% 

Motorcyclist Nil Nil 4 57.1% Nil Nil 3 42.9% 

Cyclist 2 7.1% 16 57.1% 2 7.1% 8 28.6% 

Analysis of pedestrian injury risk by speed zone 

Given the well-established impact speed–injury risk curves for pedestrian impacts it is of value to examine 
pedestrian claims data through this lens.  

Off the 4033 pedestrian claimants, 65% were injured in speed limit zones 60 km/h and lower, and few 
were involved in crashes in high-speed zones (90+). For approximately one-third of pedestrians, no 
speed zone was listed with a large proportion of these being crashes at driveways/footpaths and other 
emerging vehicle movements (see Table 36) 

Using the available data, the proportion of pedestrians killed by speed zone can be seen (Table 37). By 
extension, this gives an indication of the fatality risk by speed zone. As an example, of the 98 drivers and 
passengers involved in crashes in 80 km/h posted speed zones, 19.4% were killed, as opposed to 9% of 
those who crashed in 60 km/h posted speed limited zones. 
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Table 36 Proportion of pedestrians injured and killed by speed zone (column percentage) 

 Injured Killed All 

 Number Percent Number Percent Number Percent 

40 and less 161 4.3% 3 1.1% 164 4.1% 

50 931 24.8% 43 15.1% 974 24.2% 

60 1309 34.9% 130 45.6% 1439 35.7% 

70 156 4.2% 27 9.5% 183 4.5% 

80 79 2.1% 19 6.7% 98 2.4% 

90 2 0.1% Nil Nil 2 0.0% 

100 12 0.3% 5 1.8% 17 0.4% 

110 Nil Nil Nil Nil Nil Nil 

Another speed 
zone/unknown 

1087 29.0% 58 20.4% 1145 28.4% 

Off-road 11 0.3% 0 0.0% 11 0.3% 

Total 3748 100% 285 100% 4033 100% 

Table 37 Risk of injury and being killed for pedestrians by speed zone (row percentage) 

 Injured Killed All 

 Number Percent Number Percent Number Percent 

40 and less 161 98.2% 3 1.8% 164 100% 

50 931 95.6% 43 4.4% 974 100% 

60 1309 91.0% 130 9.0% 1439 100% 

70 156 85.2% 27 14.8% 183 100% 

80 79 80.6% 19 19.4% 98 100% 

90 2 100% Nil 0.0% 2 100% 

100 12 70.6% 5 29.4% 17 100% 

110 Nil Nil Nil Nil Nil Nil 

Another speed 
zone/unknown 

1087 94.9% 58 5.1% 1145 100% 

Off-road 11 100% 0 0.0% 11 100% 

Total 3748 92.9% 285 7.1% 4033 100% 

Sex differences in pedestrians killed and injured, by speed zone 

Analysis of sex differences in the number and percent of pedestrians killed and injury by speed zone is 
shown in   
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Table 38.  

Overall, female pedestrians outnumbered injured male pedestrians by a ratio of 1.25:1, however for those 
injured this ratio was 1.3:1. The ratio for females-to-males killed was however less, at 0.67:1 (conversely, 
1.47:1 male-to-female). Most male and female pedestrians were injured in lower speed zones, however 
there was a clear relationship between speed zone and mortality once involved in a crash. It is clear that 
for both female and male pedestrians aged 65 years and older, as speed limit increases, so too does the 
proportion of pedestrians killed. 
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Table 38 Injury outcomes and treatment for pedestrians, by sex and speed zone 

Female 

Speed 
zone 

Injured Killed All Killed 

Num. % Num. % Num. % 
% of the 
total 

≤ 40 103 4.8% 0 0.0% 103 4.6% 0.0% 

50 548 25.7% 14 12.2% 562 25.0% 2.5% 

60 704 33.0% 56 48.7% 760 33.8% 7.4% 

70 84 3.9% 12 10.4% 96 4.3% 12.5% 

80 36 1.7% 9 7.8% 45 2.0% 20.0% 

90 1 <0.1% Nil Nil 1 <0.1% Nil 

100 5 0.2% 1 0.9% 6 0.3% 16.7% 

110 Nil Nil Nil Nil Nil Nil Nil 

Oth/Unk. 647 30.3% 23 20.0% 670 29.8% 3.4% 

Off-road 4 0.2% Nil Nil 4 0.2% Nil 

Total 2132 100% 115 100% 2247 100% 5.1% 

Male        
Speed 
zone 

Injured Killed All  
Num. % Num. % Num. % % killed 

≤ 40 58 3.6% 3 1.8% 61 3.4% 4.9% 

50 383 23.7% 29 17.1% 412 23.1% 7.0% 

60 605 37.5% 74 43.5% 679 38.0% 10.9% 

70 72 4.5% 15 8.8% 87 4.9% 17.2% 

80 43 2.7% 10 5.9% 53 3.0% 18.9% 

90 1 0.1% Nil Nil 1 0.1% Nil 

100 7 0.4% 4 2.4% 11 0.6% 36.4% 

110 Nil Nil Nil Nil Nil Nil Nil 

Oth/Unk. 439 27.2% 35 20.6% 474 26.6% 7.4% 

Off-road 7 0.4% Nil Nil 7 0.4% Nil 

Total 1615 100% 170 100% 1785 100% 9.5% 

 

Percent of pedestrians killed, by age and speed zone 
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Table 39 and Figure 13 demonstrates a clear relationship of both age and mortality, and also of speed 
zone. The risk of death is considerably higher in the older age categories, particularly among those aged 
85 years and older. Specifically, 11.8% of 85 years and older involved were killed compared to 7.9% 75-
84 years, 4.5% for those aged 65-74 years, and 3.5% for 41-55-year-old pedestrians. 

As with drivers and passengers, the proportion killed increases with increasing speed zone. For instance, 
among 75-84-year-old pedestrians, 1.3% were killed when involved in a crash in a 40 km/h zone or less; 
in contrast, 50% of those involved in crashes in 100 km/h zones were killed. There were no pedestrians 
killed in 110 or 90 km/h zones. 

  



A DATA SYSTEM FOR UNDERSTANDING OLDER ROAD USER SAFETY 63 

Table 39 Percent pedestrians killed with each age group and speed zone 

 Speed zone 

Age category 

41-55 65-74 75-84 85+ 

40 and less 1.1% 1.4% 1.3% 7.1% 

50 2.4% 2.0% 5.2% 8.2% 

60 2.3% 6.0% 9.4% 16.0% 

70 6.8% 11.8% 19.7% 12.5% 

80 14.2% 14.0% 17.9% 37.5% 

90 Nil Nil Nil Nil 

100 26.5% 25.0% 50.0% Nil 

110 27.3% Nil Nil Nil 

Oth/Unk. 2.3% 2.5% 6.4% 8.1% 

Off-road 5.9% Nil Nil Nil 

All 3.5% 4.5% 7.9% 11.8% 

 

 

Figure 13 Proportion of pedestrians killed, by age and road user type 

Injury severity of crash-involved pedestrians and the relationship with speed zone 

Injury severity expressed as the mean ISS and median ISS is presented in Figure 14 and Figure 15. 
Overall, the mean ISS was seen to be high for all age groups (41-55: 6; 65-74: 7; 75-84: 8; 85+: 8) and 
was higher than for drivers and passengers. Like vehicle occupants, the ISS (mean) was seen to increase 
with each successive age category, and also within speed zones with advancing years.  

There was also a strong relationship with pedestrian injury severity and speed zone. This is seen by the  
mean and median ISS being higher with successively higher speed limits. The mean and median ISS in 
‘other / unknown’ and ‘off-road’ speed zones approximate the <= 40 km/h zone, indicating these crashes 
likely occur at lower speed impacts.  
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Figure 14 Mean Injury Severity Score (ISS) for pedestrians, by age and speed zone  

 

Figure 15 Median Injury Severity Score (ISS) for pedestrians, by age and speed zone 
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The total lifetime cost of ORU pedestrian crashes to the TAC 

The determination and role of Lifetime care costs to the TAC were described previously when overall 
age-based values were presented (see Table 40).  

With respect to total estimated life-costs for pedestrians, it can be stated that for pedestrians 65+ years: 

 The total direct cost to the TAC of claim lodgements by pedestrians aged 65 years and older was 
$261.61 million, with the mean claim cost being $64,900 (cf. $95.300 for 41-55, noting difference 
due to LOE payments etc.). 

 Percent wise, pedestrians aged 65-74 years accounted for 42% of claims and 43% of the cost, 
while pedestrians aged 75-84 years represented 43% claims and 45% of the cost, and 
pedestrians aged 85 years and older represented 15% claimants and 13% of the total cost to the 
TAC. 

 A ‘dose-response’ relationship between claim costs and speed zone was apparent. The lowest 
speed zone has the lowest mean cost. However, the low number of pedestrians results in the 
estimates being variable, but a general trend is evident. 

With respect to total estimated medical costs (Table 41), it can be stated that for pedestrians 65+ years: 

 The total direct cost of medical treatment for crash-involved older pedestrians (65+) who lodged 
a TAC claim was $122.2 million, with the mean claim cost being $30,300 (cf. $21,300 for 41-55) 
(2.1 times greater than for drivers). 

 The mean cost of medical treatment was higher for each age category. 

 Percent wise, pedestrians aged 65-74 years accounted for 42% of claims and 39% of the cost to 
the TAC, pedestrians aged 75-84 years represented 43% of claims and 47% of costs, and 
pedestrians aged 85 years and older accounted for 15% claimants and 14% of the cost to the 
TAC (note, mortality is much higher in the 85+ group). 

 A clear ‘dose-response’ relationship with medical costs and speed zone was evident. 

 Notably, the lowest speed zone has the lowest mean medical cost, with the mean value differing 
at each successive older age category. 

Summary points in relation to pedestrians. For reference, values for drivers/passengers are provided in 
square brackets, i.e, [ ]: 

 Fatalities represented 7.1% [3.4%] of pedestrian claims and the proportion of pedestrians 
requiring admission to hospital increases with successive age groups. 

 There was a clear association between speed zone and mortality for all age groups, with this 
being especially pronounced in each successive age category. 

 With respect to the injury and fatality profile across speed zones, the pattern was similar between 
male and female pedestrians was similar. 

 For hospitalised pedestrians, a clear association with injury severity, age category and the speed 
zone of the crash was apparent. 

 The total direct cost to the TAC of crash-involved older pedestrians (65+) was $261.6 million 
[$391.2 m.], with the mean cost being $64,415 [$26,800]. 

 The total direct cost of medical treatment for crash-involved older pedestrians (65+) was $122.2 
million [$192.2 million], with the mean cost being $30,313 [$13,200]. 

 Claims costs increased with increasing speed zone, and were higher with each successive age 
group – even at the lowest speed zone. 
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Table 40 Estimated total Life-costs to the TAC for pedestrian claims, by age 

  41-55 65-74 75-84 85+ 

  Number Cost 
(sum, 
$m) 

Cost 
(mean) 

Number Cost 
(sum, 
$m) 

Cost 
(mean) 

Number Cost 
(sum, 
$m) 

Cost 
(mean) 

Number Cost 
(sum, 
$m) 

Cost 
(mean) 

<=40 94 $3.64 $38,700 71 $2.36 $33,300 79 $8.48 $107,200 14 $0.55 $38,900 

50 586 $36.28 $61,900 402 $20.70 $51,400 402 $26.29 $65,300 170 $10.05 $59,100 

60 956 $120.57 $126,100 583 $50.94 $87,300 635 $48.07 $75,700 219 $12.89 $58,800 

70 117 $30.19 $258,00 93 $12.78 $137,400 66 $7.85 $119,000 24 $1.13 $47,000 

80 113 $16.36 $144,700 43 $3.26 $75,800 39 $5.74 $147,200 16 $1.03 $64,200 

90 1 $0.01 $6,800 1 $0.01 $9,600 1 $0.03 $29,800       

100 48 $10.42 $217,000 12 $1.96 $163,200 4 $0.14 $35,900 1 $0.01 $6,300 

110 11 $2.13 $193,200 Nil Nil Nil Nil Nil Nil Nil Nil Nil 

Oth/Unk. 884 $49.06 $55,400 471 $19.00 $40,300 500 $20.35 $40,600 173 $7.45 $43,000 

Off-road 17 $1.01 $59,400 6 $0.19 $31,400 3 $0.01 $2,600 2 $0.34 $171,400 

All 2827 $269.65 $95,300 1682 $111.20 $66,100 1729 $116.96 $67,600 619 $33.45 $54,000 

 
  



A DATA SYSTEM FOR UNDERSTANDING OLDER ROAD USER SAFETY 67 

Table 41 Estimated medical costs to the TAC for pedestrian claims, by age 

Speed 
zone 

41-55 65-74 75-84 85+ 

Num. Cost  
(sum, $m) 

Cost 
(mean) 

Num. Cost  
(sum, $m) 

Cost 
(mean) 

Num. Cost  
(sum, 
$m) 

Cost (mean) Num. Cost  
(sum, 
$m) 

Cost (mean) 

<=40 94 $1.20 $12,700 71 $1.21 $16,900 79 $3.37 $42,600 14 $0.26 $18,800 

50 586 $9.03 $15,400 402 $10.09 $25,000 402 $12.70 $31,600 170 $4.91 $28,800 

60 956 $26.56 $27,700 582 $20.07 $34,400 635 $24.08 $37,900 219 $7.11 $32,400 

70 117 $5.85 $49,900 93 $5.45 $58,500 66 $3.53 $53,500 24 $0.84 $34,900 

80 113 $5.07 $44,800 43 $1.66 $38,600 39 $2.52 $64,500 16 $0.61 $38,000 

90 1 $0.01 $6,500 1 $0.01 $9,500 1 $0.02 $22,500   $0.00   

100 48 $2.91 $60,600 12 $0.95 $79,500 4 $0.02 $6,100 1 $0.01 $6,200 

110 11 $0.38 $34,300 Nil Nil Nil Nil Nil Nil Nil Nil Nil 

Oth/Unk. 884 $9.23 $10,400 471 $8.32 $17,600 500 $10.61 $21,200 173 $3.41 $19,600 

Off-road 17 $0.12 $7,300 6 $0.16 $27,100 3 $0.01 $2,300 2 $0.22 $109,700 

All 2827 $60.35 $21,300 1681 $47.92 $28,500 1729 $56.86 $32,800 619 $17.37 $28,000 
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3.3 SUMMARY 

The analysis of the TAC ORU claims data highlighted a number of important findings. While there was 
an increase in the absolute number of ORU claims, once these claims were adjusted for population, all 
but the 85 years and older categories experienced a ‘pro-rata' reduction. There were, however, marked 
differences in the extent of reductions achieved, both across road user groups and age groups. The 
increase in claims made by ORUs aged 85 years and older out-stripped population growth and was higher 
than might be expected given road safety trends, as indexed by the middle-aged group (i.e., road users 
aged 41 – 55 years). This likely indicates higher licensing rates and driving exposure among this group 
over the past 15 years, from 2000 to 2014 inclusive. 

The analysis also highlights a strong association with injury severity and age, as well as speed zone. This 
was seen in multiple severity metrics, including the risk of fatality, higher injury severity (using established 
AIS/ISS metrics), and higher direct financial costs to the TAC. Most concerning was the finding of a 
1-in-10 chance of an older driver or passenger being killed given involvement in a crash in a 110 km/h 
zone, with this even higher for those aged 85 years and older. We note though that the risk of mortality 
remains very high in 80+ km/h zones irrespective of age. 

With respect to pedestrians aged 65 years and older, their injury risk was considerably higher than for 
drivers with nearly twice the proportion killed (7.1% cf. 3.4%), although there are nearly three more drivers 
injured and killed than pedestrians per annum. Highlighting the increased risk for pesdestrians was the 
finding that TAC Claim cost was on average double that of drivers. 

The findings highlight the very significant risk for the oldest ORUs (i.e., those aged 85 years and older), 
with this in part likely to be due to their increasing frailty with advancing years. While this analysis did not 
examine licensing rates, the data presented in this report finds that licensing rates have increased among 
ORUs, particularly among those aged 85 years and older. It can be expected then that claim rates will 
continue to outpace population growth until a steady licence state is reached. This may be mitigated by 
improved vehicle safety and any other road safety initiatives, particularly any reduction in speed limits 
which would likely benefit ORUs significantly. 

Finally, the future crash projections - shown in Section 7.0 and based on TAC claim rates, highlight a 
very significant increase in the number of drivers and pedestrians killed and injured in future years (up to 
100%) given current crash risk estimates. This will pose a significant financial burden in the future under 
a current ‘risk’ scenario to the TAC. Hence, there is a clear need to focus on injury mitigation and crash 
risk reduction strategies tailored to the older road user. 
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USING VICTORIAN HOSPITAL-ADMITTED TRANSPORT-RELATED INJURY DATA 
TO UNDERSTAND OLDER ROAD USER INJURY OUTCOMES 

4.0 CONTEXT  

The overall aim of the current study was to use Victorian hospital-admitted transport-related injury data 

to investigate injury outcomes for all ORUs (aged 65 years and older) and middle-aged road users (aged 

40-55 years) for the period July 1st 2004 — June 30th 2014. 

4.1 METHODS 

4.1.1 Data Source 

Victorian hospital-admitted transport-related injury data were extracted from the Victorian Injury 

Surveillance Unit (VISU) data set, which includes both the Victorian Admitted Episodes Dataset (VAED) 

and the Victorian Emergency Minimum Dataset (VEMD). The VAED records all hospital admissions in 

public and private hospitals in the state of Victoria and the VEMD records all presentations to Victorian 

public hospitals with 24-hour emergency departments (excluding patients who are consequently admitted 

to hospital). Data were extracted for all ORUs (aged 65 years and older) and middle-aged road users 

(aged 40-55 years) for the period July 1st 2004 — June 30th 2014. 

4.1.1.1 Victorian Admitted Episodes Dataset (VAED) data 

Characteristics of the VAED: 

 Coded to International Statistical Classification of Diseases and Related Health Problems, Tenth 
Revision, Australian Modifications (ICD-10-AM).  

 Section, or chapter, of the ICD that describes the circumstances of the injury, is called the 
External Causes of Morbidity and Mortality chapter. 

 Transport crashes are grouped in the External Causes of Morbidity and Mortality chapter 
according to the characteristics of the injured road user (e.g., driver, passenger, pedestrian, 
motorcycle rider, pedal cyclist, etc.). 

 Motorcyclist injury admissions were disaggregated to ‘motor-scooter, moped 
and motorised bicycles’ as one category and all others to ‘all other specified and 
unspecified motorcycles’. 

 Broad geographic regions of road user’s residence were based on Victorian local government 
areas (LGAs). 

 Injury admissions were coded as ‘on-road’ (defined as occurring on a public highway) if the 4th 
character subdivision of the External Cause code indicated so OR if the place of occurrence code 
indicated the incident occurred on the road/street/highway.  

 This latter criterion was used to account for cases that have the location code 
for occurring on the road but are mistakenly not assigned the traffic-related 
External Cause code.  

 For the purposes of the ICD, a public highway is defined as the entire width 
between property lines (or other boundary lines) of land open to the public as a 
matter of right or custom for purposes of moving persons or property from one 
place to another.  

 Other injury admissions were coded as ‘off-road’.  
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 In July 2012, Victorian Hospital Admission Policy changed significantly meaning that patients 
who received their entire care within a designated Emergency Department or urgent care centre 
could no longer be eligible for admission regardless of the amount of time spent in the hospital. 

 This resulted in a reduced number of admissions recorded in the VAED for the 
2012/13 financial year.   

 For this reason, VISU has made an adjustment by excluding those cases in the 
VAED that were treated within the Emergency Department during the entire 
episode for records pre-2012/13, as well as some residual cases post 2012/13. 

 Comorbidity data for ORUs were also obtained: 

 Comorbid conditions were picked if they were coded as a "P" (primary 
diagnosis) or an "A" (associated condition) in the filed "Victorian prefix to ICD-
10 -AM diagnosis codes" (TPREF1-TPREF40). 

 Selected comorbidities are ICD 10 AM codes similar to those analysed in the 
paper "Coding Algorithms for Defining Comorbidities in ICD-9-CM and ICD-10 
Administrative Data" by Quan et al. (2005).  

 It should be noted that the prevalence of comorbid conditions could be 
underestimated in VAED data as the accuracy of VAED captured comorbidity 
has not been previously evaluated. 

VAED cases were selected if: 

 The financial year of injury admission was 2004/05-2013/14; 

 Age of the road user was 40-55 years OR 65 years and older; 

 Principal diagnosis was a community injury (S00-T75 or T79 ICD 10 AM code); 

 ICD-10-AM external cause code = V00-V89 (excluding animal-drawn or animal-ridden (V80)) 
“unintentional and transport accidents”, and 

 Injury admissions NOT the result of transfer from another hospital or due to a statistical 
separation from the same hospital. 

4.1.1.2 Victorian Emergency Minimum Dataset (VEMD) data 

Characteristics of the VEMD: 

 Each record represents the first presentation for treatment of injuries arising from an incident.  

 Data from Victorian public hospitals with 24-hour Emergency Departments. 

 100% statewide coverage of these hospitals applies from 2004: 

 Casey Hospital was added when it opened in 2005.  

 The Bass Coast Regional Hospital is the most recent addition and was added 
in July 2011.  

 Broad geographic regions of road user’s residence based on Victorian LGAs. 

 Cases were identified as ‘on-road’ if the ‘Place Where Injury Occurred’ variable was "R" (Road, 
street or highway). 

VEMD cases were selected if: 

 The financial year of injury admission was 2004/05-2013/14; 
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 Age of the road user was 40-55 years OR 65 years and older; 

 Injury Cause variable codes were 1 - 6 (motor vehicle, motorcycle, pedal cyclists, pedestrian etc.) 
or 8 (other transport-related circumstances); 

 ‘Human Intent’ was coded to ‘Non-intentional harm’, and 

 The first presentation for treatment of injuries arising from an incident (e.g., excludes return visits 
and pre-arranged visits). 

4.1.2 Data Analysis 

Descriptive statistical analyses were conducted to describe socio-demographic characteristics of road 
users as a whole and then specifically for drivers, passengers, pedestrians, pedal cyclists, motor-scooter, 
moped and motorised bicycle occupants, other specified and unspecified motorcyclists and 'other' road 
users. These included analyses of the population by age group and gender, frequency of transport-related 
hospital admissions by age group, ratio and rate ratio of cases relative to middle-aged road user 
transport-related hospital admissions and percentages of road users in each road user group. Chi-square 
tests of independence were conducted to examine whether there were significant associations between 
road user age groups by gender, residential LGA, road situation, nature of the injury, and body region 
injured. 

4.2 RESULTS 

4.2.1 Transport-related Injury Hospital Admissions for All Road Users 

Transport-related injury hospital admissions for ORUs (aged 65 years and older) and middle-aged road 
users (aged 40-55 years) for the period July 1st 2004 — June 30th 2014 are shown in Figures 16 -19. 
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Figure 16 Frequency of all transport-related hospital admissions (2004/05 – 
  2013/14) 

 

Figure 17 Ratio of older road transport-related hospital admissions  
  relative to middle-aged road users 
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Figure 18 Rate of all transport-related hospital admissions by population 
  age group 

 

Figure 19 Rate ratio of ORU transport-related hospital admissions  
  relative to middle-aged road users by population age group 
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Figure 20 Transport-related injury hospital admissions by road user type and age group (2004/05 – 2013/14) 
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There was a significant association between road user type and age group across transport-related injury hospital 
admissions for the period July 1st 2004 - June 30th 2014 (χ2 (18, N=24,028) = 4,303.07, p < 0.01; Figure 20). Older drivers 
(37.8%) and older passengers (20.9%) were the most common road transport hospital admissions for all ORUs. The 
proportion of passenger-related and pedestrian-related hospital admissions increased with age, while the proportion of 
pedal cyclist-related and motorcyclist-related hospital admissions decreased with age. 

4.2.1.1 Transport-related injury hospital admissions for drivers 

In terms of transport-related injury hospital admissions for older and middle-aged drivers, there was: 

 No significant association between driver age group and gender, χ2 (3, N=7,834) = 2.76, p = 0.43. 

 No significant association for between driver age group and residential LGA, χ2 (3, N=7,634) = 4.49, p > 0.1.  

 Significant association between driver age group and road situation, χ2 (3, N=8,070) = 38.31, p < 0.01:  

o The proportion of off-road crashes increased with age. 

 Significant association between age group and length of stay, χ2 (9, N=7,834) = 182.33, p < 0.01: 

o The proportion of drivers who stayed for less than two days decreased with age, whereas the proportion 
of drivers who stayed for eight days or longer increased with age. 

 Significant association between age group and separation, χ2 (12, N=7,834) = 449.51, p < 0.01: 

o The proportion of drivers discharged to an acute hospital/or extended care facility increased with age. 

 Significant association between age group and nature of injury, χ2 (18, N=7,834) = 181.67, p < 0.01: 

o Fractures were the most common injury type. 

o The proportion of fractures significantly increased with age. 

o The proportion of other and unspecified injuries decreased with age. 

 Significant association between age group and region injured, χ2 (30, N=7,834) = 446.90, p < 0.01: 

o Thorax was the most commonly injured body region. 

o The proportion of thorax injuries significantly increased with age. 

 Significant association for fracture injuries between age group and body region, χ2 (18, N=3379) = 257.93, p < 
0.01: 

o The proportion of thorax fractures increased with age. 

o The proportion of knee and lower leg fractures decreased with age. 

 No significant association between age group and top three co-morbidities, χ2 (6, N=451) = 104.68, p > 0.05. 
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Figure 21 Frequency of driver-related hospital admissions (2004/05 –  
  2013/14) 

 
Figure 22 Ratio of older driver-related hospital admissions relative to  
  middle- aged drivers 

 

Figure 23 Rate of driver-related hospital admissions by population age  
  group 

  

Figure 24 Rate ratio of older driver-related hospital admissions 
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4.2.1.2 Transport-related injury hospital admissions for passengers 

In terms of transport-related injury hospital admissions for older and middle-aged passengers, there was: 

 Significant association between age group and gender, χ2 (3, N=3,374) = 68.89, p < 0.01:  

o Females over-represented across all passenger age groups. 

 No significant association for between age group and residential LGA, χ2 (3, N=3200) = 0.78, p > 0.5. 

 Significant association between age group and road situation, χ2 (3, N=3927) = 142.2, p < 0.01: 

o The proportion of off-road crashes increased with age. 

 Significant association between age group and length of stay, χ2 (9, N=3,374) = 118.49, p < 0.01:  

o The proportion of passengers who stayed for two days or more increased with age. 

o The proportion of passengers who stayed greater than eight days increased with age.  

 Significant association between age group and separation, χ2 (12, N=3,374) = 331.50, p < 0.01: 

o The proportion of passengers discharged to an acute hospital/or extended care facility increased with 
age. 

 Significant association between age group and nature of injury, χ2 (18, N=3,374) = 117.71, p < 0.01:  

o Fractures were the most common injury. 

o The proportion of fractures increased with age. 

o The proportion of other and unspecified injuries decreased with age. 

 Significant association between age group and region injured, χ2 (30, N=3,373) = 207.92, p < 0.01:  

o Thorax was the most commonly injured body region. 

o The proportion of thorax injuries increased with age. 

 Significant association for fracture injuries between age group and body region, χ2 (18, N=1876) = 160.24, p < 
0.01: 

o The proportion of thorax fractures increased with age. 

 The proportion of hip and thigh fractures increased with age. No significant association with age group and top 
three co-morbidities, χ2 (6, N=235) = 72.10, p > 0.05. 
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Figure 25 Frequency of passenger-related hospital admissions (2004/05 – 
  2013/14) 

 

Figure 26 Ratio of older passenger-related hospital admissions relative 
  to middle-aged passengers 
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Figure 27 Rate of passenger-related hospital admissions by population age 
  group 

 

Figure 28 Rate ratio of older passenger-related hospital admissions 
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4.2.1.3 Transport-related injury hospital admissions for pedestrians 

In terms of transport-related injury hospital admissions for older and middle-aged pedestrians, there was: 

 Significant association between age group and gender, χ2 (3, N=2,596) = 22.61, p < 0.01:  

o Females overrepresented in all older pedestrian age groups. 

 No significant association for between age group and residential LGA, χ2 (3, N=2533) = 1.18, p > 0.5. 

 No significant association between age group and road situation, χ2 (3, N=3372) = 8.04, p = 0.05. 

 Significant association between age group and length of stay, χ2 (9, N=2,596) = 43.32, p < 0.01:  

o The proportion of pedestrians who stayed between eight and thirty days increased with age.  
 Significant association between age group and separation, χ2 (12, N=2,596) = 193.10, p < 0.01:  

o Proportion discharged to an acute hospital/or extended care facility increased with age. 

 Significant association between age group and nature of injury, χ2 (18, N=2,596) = 70.83, p < 0.01:  
o Fracture injuries over-represented in all older pedestrian age groups. 

o The proportion of open wounds increased with age. 

 Significant association between age group and region injured, χ2 (30, N=2,596) = 689.36, p < 0.01:  

o The proportion of elbow, forearm, hip and thigh injuries increased with age. 

 Significant association for fracture injuries between age group and body region, χ2 (18, N=1884) = 139.03, p < 
0.01:  

o The proportion of hip and thigh fractures increased with age. 

 The proportion of knee and lower leg fractures decreased with age. 

 No significant association between age group and top three co-morbidities, χ2 (6, N=155) = 46.36, p > 0.05.  
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Figure 29  Frequency of pedestrian-related hospital admissions (2004/05 – 
  2013/14) 

 
Figure 30 Ratio of older pedestrian-related hospital admissions relative 
  to middle-aged pedestrians 

 
Figure 31  Rate of all pedestrian-related hospital admissions by population 
  age group 

 
Figure 32 Rate ratio of older pedestrian-related hospital admissions 
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4.2.1.4 Transport-related injury hospital admissions for pedal cyclists 

In terms of transport-related injury hospital admissions for older and middle-aged pedestrians, there was: 

 Significant association between age group and gender, χ2 (3, N=4,264) = 9.11, p < 0.05:  

o Males are over-represented in all pedal cyclist age groups. 

 Significant association for between age group and residential LGA, χ2 (3, N=4180) = 31.24, p < 0.01:  

o The proportion living in regional/rural LGA increased with age. 

 No significant association between age group and road situation, χ2 (3, N=5457) = 3.17, p > 0.1. 

 Significant association between age group and length of stay, χ2 (9, N=4,264) = 152.63, p < 0.01:  

o The proportion of pedal cyclists who stayed for two days or more and for eight to 30 days increased with 
age. 

 Significant association between age group and separation, χ2 (12, N=4,264) = 181.36, p < 0.01: 

o The proportion of pedal cyclists discharged to an acute hospital/an extended care facility increased with 
age. 

 Significant association between age group and nature of injury, χ2 (18, N=4,264) = 24.67, p > 0.5. 

 Significant association between age group and region injured, χ2 (30, N=4,264) = 328.30, p <0. 01: 

o The proportion of abdomen, lower back lumbar spine and pelvis, knee and lower leg, hip and thigh and 
other and unspecified injuries increased with age. 

 Significant association for fracture injuries between age group and body region, χ2 (18, N=3460) = 357.10, p < 
0.01: 

o The proportion of hip and thigh fractures increased with age. 

o The proportion of shoulder, upper arm, elbow and forearm fractures decreased with age. 

 No significant association between age group and top three co-morbidities, χ2 (6, N=87) = 34.33, p > 0.05. 
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Figure 33 Frequency of pedal cyclist-related hospital admissions (2004/05 – 
  2013/14) 

 

Figure 34  Ratio of older pedal cyclist-related hospital admissions relative 
  to middle-aged pedal cyclists 

 

Figure 35 Rate of all pedal cyclist-related hospital admissions by  
  population age group 

 

Figure 36 Rate ratio of older pedal cyclist-related hospital admissions 
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4.2.1.5 Transport-related injury hospital admissions for motor-scooter, moped and motorised bicycle 
occupants 

In terms of transport-related injury hospital admissions for older and middle-aged motor-scooter, moped and motorised 
bicycle occupants, there was: 

 No significant association between age group and gender, χ2 (3, N=260) = 1.08, p > 0.5: 

o Males are overrepresented in all age groups. 

 No significant association for between age group and residential LGA, χ2 (3, N=259) = 0.49, p > 0.5. 

 Significant association between age group and road situation, χ2 (3, N=323) = 13.42, p < 0.01: 

o The proportion of off-road crashes increased with age. 

 Significant association between age group and length of stay, χ2 (9, N=260) = 23.80, p < 0.01: 

o The proportion who stay eight to 30 days increased with age. 

 Significant association between age group and separation, χ2 (12, N=260) = 31.09, p < 0.01: 

o The proportion of motor-scooter, moped and motorised bicycle occupants discharged to an acute 
hospital/an extended care facility increased with age. 

 Significant association between age group and nature of injury, χ2 (18, N=260) = 48.89, p < 0.01: 

o The proportion of open wound injuries increased with age. 

o The proportion of dislocation, sprain and strain injuries decreased with age. 

 Significant association between age group and region injured, χ2 (30, N=260) = 71.12, p < 0.01: 

o The proportion of hip and thigh injuries increased with age. 

o The proportion of shoulder and upper arm injuries decreased with age. 

 Significant association for fracture injuries between age group and body region, χ2 (18, N=182) = 50.41, p < 0.01: 

o The proportion of hip and thigh fractures increased with age. 

o The proportion of shoulder, upper arm, elbow and forearm fractures decreased with age. 

 No significant association between age group and top three co-morbidities, χ2 (6, N=18) = 7.75, p > 0.05. 
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Figure 37  Frequency of all older motor-scooter, moped and motorised  
  bicycle occupant-related hospital admissions (2004/05 – 2013/14) 

 
Figure 38  Ratio of older motor-scooter, moped and motorised bicycle  
  occupant-related hospital admissions relative to middle-aged 
  pedal cyclists 

 

Figure 39 Rate of all motor-scooter, moped and motorised bicycle  
  occupant- related hospital admissions by population age group 

 

Figure 40 Rate ratio of older motor-scooter, moped and motorised  
  bicycle occupant-related hospital admissions relative to  
  middle-aged pedal cyclists by population age group 
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4.2.1.6 Transport-related injury hospital admissions for other specified and unspecified motorcyclists 

In terms of transport-related injury hospital admissions for older and middle-aged other specified and unspecified 
motorcyclists, there was: 

 No significant association between age group and gender, χ2 (3, N=3,816) = 5.32, p > 0.1: 

o Males are over-represented in all age groups. 

 Significant association for between age group and residential LGA, χ2 (3, N=3614) = 21.21, p < 0.01: 

o The proportion who live in regional/rural LGA increased with age. 

 Significant association between age group and road situation, χ2 (3, N=5489) = 8.36, p < 0.05: 

o The proportion of off-road crashes increased with age. 

 Significant association between age group and length of stay, χ2 (9, N=3,816) = 32.18, p < 0.01: 

o The proportion of other specified and unspecified motorcyclists who stay in the hospital for more than 31 
days increased with age. 

 Significant association between age group and separation, χ2 (12, N=3,816) = 99.29, p < 0.01: 

o The proportion of motorcyclists discharged to 'other' care facility decreased with age. 

 Significant association between age group and nature of injury, χ2 (18, N=3,816) = 70.02, p < 0.01: 

o The proportion of open wound and other and unspecified injuries increased with age. 

o The proportion of dislocation, sprain and strain injuries decreased with age. 

 Significant association between age group and region injured, χ2 (30, N=3,816) = 92.50, p < 0.01: 

o The proportion of elbow and forearm and wrist and hand injuries decreased with age. 

 Significant association for fracture injuries between age group and body region, χ2 (18, N=3590) =62.88, p < 0.01:  

o Older other specified and unspecified motorcyclists (aged 85+ years) were more likely to be admitted to 
hospital for a fracture to the abdomen, lower back, lumbar spine and spine, and shoulder and upper arm.   

 No significant association between age group and top three co-morbidities, χ2 (6, N=113) = 17.35, p > 0.05. 
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Figure 41 Frequency of other motor-scooter, moped and motorised bicycle 
  occupant-related hospital admissions (2004/05 – 2013/14) 

 
Figure 42 Ratio of older other motor-scooter, moped and motorised  
  bicycle occupant-related hospital admissions relative to  
  middle-aged motor-scooter, moped and motorised bicycle  
  occupants 

 

Figure 43 Rate of other motor-scooter, moped and motorised bicycle  
  occupant-related hospital admissions by population age group 

Figure 44 Rate ratio of older other motor-scooter, moped and motorised 
  bicycle occupant-related hospital admissions relative to  
  middle- aged motor-scooter, moped and motorised bicycle  
  occupant-related by population age group 
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4.2.1.7 Transport-related injury hospital admissions for other transport users 

In terms of transport-related injury hospital admissions for older and middle-aged other transport users, there was: 

 Significant association between age group and gender, χ2 (3, N=1,884) = 386.80, p < 0.01: 

o Males overrepresented for middle-aged other transport users.  

o Females were over-represented for older other transport users (aged 75+ years). 

 Significant association for between age group and residential LGA, χ2 (3, N=1765) = 139.40, p < 0.01:  

o The proportion of those living in metropolitan LGA increased with age. 

 Significant association between age group and road situation, χ2 (3, N=3030) = 29.32, p < 0.01:  

o The proportion of on-road crashes increased with age. 

 Significant association between age group and length of stay, χ2 (9, N=1,884) = 54.25, p < 0.01:  

o The proportion of other transport users who stay in the hospital for two to seven days and eight to 30 
days increased with age. 

 Significant association between age group and separation, χ2 (12, N=1,884) = 181.36, p < 0.01:  

o The proportion of other transport users discharged to an acute hospital or an extended care facility 
increased with age. 

 Significant association between age group and nature of injury, χ2 (18, N=1,884) = 70.18, p < 0.01:  

o The proportion of injury to internal organs and muscle and tendon decreased with age. 

 Significant association between age group and region injured, χ2 (30, N=1,884) = 233.23, p < 0.01:  

o The proportion of shoulder and upper arm and hip and thigh injuries increased with age. 

o The proportion of other and unspecified injuries decreased with age. 

 Significant association for fracture injuries between age group and body region, χ2 (18, N=1581) = 217.60, p < 
0.01:  

o The proportion of hip and thigh fractures increased with age. 

o The proportion of knee and lower leg fractures decreased with age. 

 Significant association between age group and top three co-morbidities, χ2 (6, N=95) = 26.28, p < 0.01. 
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Figure 45 Frequency of other transport-related hospital admissions  
  (2004/05 – 2013/14) 

 

Figure 46 Ratio of older other transport-related hospital admissions relative 
  to middle-aged other transport users 

 

Figure 47 Rate of other transport-related hospital admissions by  
  population age group 

 

Figure 48 Rate ratio of older other transport-related hospital admissions 
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4.2.2 Transport-related Injury Emergency Department Presentations for All Road Users 

4.2.2.1 Transport-related injury emergency department presentations for drivers 

In terms of transport-related injury ED presentations for older and middle-aged drivers, there was: 

 Significant association between age group and gender, χ2(3, N=18,909) = 27.46, p < 0.01: 

o Older drivers were more likely to be male. 

 Significant association for between age group and residential LGA, χ2 (3, N=18370) =19.01, p < 0.01.  

o Drivers living in the metropolitan areas were over-represented. 

 Significant association between age group and road situation, χ2 (3, N=20889) = 34.73, p < 0.01: 

o The proportion of off-road crashes increased with age. 

 Significant association between age group and nature of injury, χ2(30, N=18,909) = 480.13, p < 0.01:  

o The proportion of fractures and other/unspecified increased with age. 

o The proportion of dislocation, sprain and strain decreased with age. 

 No significant association between age group by body region injured, χ2 (33, N=18,909) = 658.01, p > 0.05. 

 Significant association for fracture injuries between age group and body region, χ2 (18, N=2695) = 184.32, p < 
0.01: 

o The proportion of thorax fractures increased with age. 

4.2.2.2 Transport-related injury emergency department presentations for passengers 

In terms of transport-related injury ED for older and middle-aged passengers, there was: 

 Significant association between age group and gender, χ2 (3, N=5,203) = 61.53, p < 0.01:  

o Female passengers overrepresented in every age group. 

 No significant association for between age group and residential LGA, χ2 (3, N=4833) = 1.15, p > 0.5. 

 No significant association between age group and road situation, χ2 (3, N=5718) = 6.93, p > 0.05. 

 Significant association between age group and nature of injury, χ2(30, N=5,203) =153.03, p < 0.01: 

o The proportion of fractures, open wounds and other/unspecified injuries increased with age. 

o The proportion of dislocation, sprain and strain decreased with age. 

 No significant association between age group and region injured, χ2(33, N=5,203) =208.27, p > 0.05. 

 Significant association for fracture injuries between age group and body region, χ2 (18, N=814) = 48.65, p < 0.01: 

o The proportion of thorax fractures increased with age. 

o The proportion of neck fractures increased with age. 

4.2.2.3 Transport-related injury emergency department presentations for pedestrians 

In terms of transport-related injury ED for older and middle-aged pedestrians, there was: 

 Significant association between age group and gender, χ2 (3, N=2,747) = 9.31, p < 0.05:  

o Females overrepresented in all three older pedestrian groups. 

 No significant association for between age group and residential LGA, χ2 (3, N=2649) = 2.67, p > 0.1. 

 Significant association between age group and road situation, χ2 (3, N=3957) = 37.09, p < 0.01: 

o The proportion of off-road crashes increased with age across the older pedestrian groups. 

 Significant association between age group and nature of injury, χ2 (30, N=2,747) =102.58, p < 0.01:  
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o The proportion of wounds and other/specified injury increased with age. 

o The proportion of dislocation, sprain and strain decreased with age. 

 No significant association between age group and region injured, χ2 (33, N=2,747) = 116.22, p > 0.05. 

 Significant association between age group and nature of injury, χ2 (30, N=2,747) =102.58, p < 0.01: 

o The proportion of wounds and other/specified injury increased with age. 

o The proportion of dislocation, sprain and strain decreased with age. 

4.2.2.4 Transport-related injury emergency department presentations for pedal cyclists 

In terms of transport-related injury ED for older and middle-aged pedal cyclists, there was: 

 No significant association between age group and gender, χ2 (3, N=6,064) = 6.99, p > 0.05. 

 Significant association for between age group and residential LGA, χ2 (3, N=5915) = 51.84, p < 0.01: 

o The proportion living in regional/rural LGA increased with age. 

 Significant association between age group and road situation, χ2 (3, N=8095) = 8.06, p < 0.05: 

o Older pedal cyclists aged 85 years and older were least likely to be in an off-road crash.  

 No significant association between age group and nature of injury, χ2 (30, N=6,064) = 39.62, p > 0.05. 

 No significant association between age group and region injured, χ2 (33, N=6,064) = p > 0.05. 

 Significant association for fracture injuries between age group and body region, χ2 (18, N=2516) = 198.15, p < 
0.01: 

o The proportion of hip and thigh fractures, knee and lower leg fractures increased with age. 

o The proportion of shoulder and upper arm fractures decreased with age. 

4.2.2.5 Transport-related injury emergency department presentations for motorcyclists 

In terms of transport-related injury ED for older and middle-aged motorcyclists, there was: 

 Significant association between age group and gender, χ2 (3, N=6,280) = 153.53, p < 0.01: 

o Males overrepresented in all age groups except those aged 75-84 years. 

 Significant association for between age group and residential LGA, χ2 (3, N=5999) = 12.02, p < 0.01: 

o The proportion who live in regional/rural LGA increased with age. 

 Significant association between age group and road situation, χ2 (3, N=10254) = 16.75, p < 0.01: 

o The proportion of off-road crashes decreased with age. 

 Significant association between age group and nature of injury, χ2 (30, N=6,280) = 88.06, p < 0.01: 

o The proportion of other and unspecified injuries increased with age. 

 No significant association between age group and region injured, χ2 (33, N=6,280) =167.11, p > 0.05. 

 Significant association for fractures between age group and body region, χ2 (18, N=3535) = 101.41, p < 0.01: 

o  The proportion of hip and thigh fractures increased with age.  

4.2.2.6 Transport-related injury emergency department presentations for other transport users 

In terms of transport-related injury ED for other older and middle-aged transport users, there was: 

 Significant association between age group and gender, χ2 (3, N=560) = 25.68, p < 0.01: 

o Males overrepresented in all age groups except those aged 85 years and older. 

 No significant association for between age group and residential LGA, χ2 (3, N=539) = 2.22, p > 0.5. 
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 Significant association between age group and road situation, χ2 (3, N=1500) = 37.25, p < 0.01: 

o The proportion of off-road crashes increased with age. 

 Significant association between age group and nature of injury, χ2 (30, N=560) = 57.89, p < 0.01: 

o The proportion of open wound injuries increased with age. 

 No significant association between age group and region injured, χ2 (33, N=560) =79.98, p > 0.05. 

 Significant association for fractures between age group and body region, χ2 (18, N=293) = 84.34, p < 0.01: 

o The proportion of hip and thigh fractures increased with age. 

o The proportion of ankle and foot fractures decreased with age. 

4.3 COMPARISON OF HOSPITAL ADMISSION AND EMERGENCY DEPARTMENT DATA FOR ALL ROAD 
USERS 

The key findings for transport-related injury hospital admission and emergency department data for all road users are 
shown in Table 4.1. 
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Table 42 Comparison of Hospital Admission and Emergency Department Data 

 Similarities Differences 

 Hospital admissions Emergency department 
presentations 

Hospital admissions Emergency department 
presentations 

Drivers On-road crashes over-represented; % 
off-road crashes increases with age. 

On-road over-represented; % off-road 
increases with age 

No significant association between 
age group and gender 

Males over-represented 

Fractures most common, % increases 
with age 

Other and unspecified injuries most 
common,  
% increases with age 

Thorax most commonly injured body 
region,  
% increases with age 

No significant association between 
age group by body region injured. 

% thorax fractures increase with age; 
% knee and lower leg fractures 
decrease with age.  

% thorax fractures increase with age No significant association between 
residential LGA and age group 

Metropolitan LGA over-represented 

Passengers Females over-represented Females over-represented On-road crashes over-represented; % 
off-road increases with age 

No significant association between 
age group and the road situation 

No significant association between 
age group and residential LGA. 
Metropolitan LGA overrepresented.  

No significant association between 
age group and residential LGA. 
Metropolitan LGA overrepresented. 

Thorax most commonly injured body 
region,  
% increases with age 

No significant association between 
age group and body region injured 

Fractures most common, % increases 
with age 

Other and unspecified injuries most 
common. % increases with age 

 

% thorax fractures increase with age; 
% hip, and thigh fractures increase 
with age.   

% thorax and neck fractures increase 
with age 

Pedestrians Females were over-represented. Females over-represented No significant association between 
age group and the road situation 

On-road crashes over-represented 

No significant association between 
age group and residential LGA. 
Metropolitan LGA overrepresented. 

No significant association between 
age group and residential LGA. 
Metropolitan LGA overrepresented. 

Head injuries most common followed 
by the knee and lower leg 

No significant association between 
age group and region injured. 

Fractures most common Fracture and other and unspecified 
injuries most common. % other 
increases with age 

 

% hip and thigh fractures increase 
with age; % knee and lower leg 
fractures decreases with age 

% ankle and foot fractures increase 
with age; % hip, and thigh fractures 
decrease with age  

Pedal cyclists Metropolitan LGA over-represented; 
% of rural/regional LGA increases 
with age. 

Metropolitan LGA over-represented 
 

No significant association between 
age group and the road situation 

On-road crashes over-represented; % 
off-road decreases with age 

There was no significant association 
between age group and the nature of 
the injury. 

There was no significant association 
between age group and the nature of 
the injury. 

Abdomen, lower back, lumbar spine, 
pelvis/knee and lower leg/shoulder 
and upper arm were most common, 

No significant association between 
age group and body region injured 
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 Similarities Differences 

 Hospital admissions Emergency department 
presentations 

Hospital admissions Emergency department 
presentations 

% increases with age 

% hip and thigh fractures increase 
with age; % shoulder, upper arm, 
elbow and forearm fractures 
decreases with age. 

% hip and thigh fractures, and knee 
and lower leg fractures increase with 
age; % shoulder and upper arm 
fractures decreases with age 

Males over-represented No significant association between 
age group and gender 

Motorcyclists % off-road increases with age % rural/regional LGA increases with 
age 

No significant association between 
age group and gender 

Males over-represented 

Fractures most common 
% open wound and other unspecified 
injuries increase with age 

Fracture and other and unspecified 
injuries most common,  
% other increases with age 

No significant association between 
age group and residential LGA 

% rural/regional LGA increases with 
age 

Motorcyclists aged 85+ years more 
likely to be admitted fractures to the 
abdomen, lower back, lumbar spine 
and spine, and shoulder and upper 
arm 

% hip and thigh fractures increase 
with age 

Knee and lower leg injuries most 
common amongst the three younger 
age groups 

No significant association between 
age group and body region injured   

Other  Females over-represented Equal representation Metropolitan LGA over-represented; 
% of metropolitan LGA increases with 
age 

No significant association between 
age group and residential LGA 

On-road crashes over-represented; % 
off-road decreases with age 

On-road crashes over-represented; % 
off-road decreases with age 

% of hip and thigh injuries increases 
with age 

No significant association between 
age group and region injured 

 

Fractures most common Fractures most common  

% hip and thigh fractures increase 
with age; % knee and lower leg 
fractures decrease with age.  

% hip and thigh fractures increase 
with age; % ankle and foot fractures 
decrease with age 
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USING VICROADS DATA TO UNDERSTAND OLDER ROAD USER CRASH RISK 
FACTORS, INCLUDING OFFENCE RATES, LICENCE REVIEW/RESTRICTION 
RATES 

5.0 CONTEXT  

The aim of this study was to outline the current ORU licensing rates, including offence rates, licence 
review/restriction rates, as well the current ORU crashes, using VicRoads licensing and crash data.  

5.1 METHOD 

5.1.1 Licensing Data 

VicRoads provided MUARC with licensing data for persons with a date of birth (DOB) up to December 
31st 1949 and for persons with a DOB between January 1st 1945 and December 31st 1974 inclusive. 
This resulted in two cohorts of licensed persons across 2000 to 2015 from which to select more 
targeted groupings. Data was tabled by age groups (e.g., 41 to 55 years, 65 to 74 years, 75 to 84 
years, 85 years and older) defined from the birth year for each calendar year from 2000 to 2016.  

Licensing data contained: dates of periods of licensing, dates of periods of being unlicensed (e.g., 
suspended, surrendered, expired, cancelled, voided and disqualified) for each category of license 
(e.g., car, motorcycle, various HV classes), as well as licence status (e.g., learner, full and 
probationary), DOB, gender and residential postcode. 

Further to this data, licensing condition, type and duration of type were provided for each license 
class, bans (e.g., cancelled suspended and disqualified) and duration of the ban were provided for 
car and motorcycle classes, and offence data was provided for car licenses. 

These data were linked to the age of the driver or rider over the period they applied and tabled by 
calendar year and driver or rider age. 

Infringement data were grouped into ‘broad’ and ‘narrow’ groups (see Appendix A.5.1). 

5.1.2 Crash Data 

VicRoads also provided MUARC with police-reported crash data (with licence numbers for drivers) 
from July 2005 to June 2016.  

This police-reported crash data was merged with licensing data, including postcode of road user's 
residence (to determine metropolitan or rural status3), license status (e.g., valid, cancelled, expired 
or suspended), license type (e.g., full, learner, or probationary), license restrictions (e.g., automatic, 
spectacle, alcohol, VicRoads, other etc.), ban periods, ban types, and unlicensed periods. This 
enabled the crash data to be reduced to the same set of licensed persons used in the licensing 
analysis. Merged licensing and crash data were then merged with TAC insurance information (2006 
to 2014) and used to validate person injury level.  

This dataset was also merged with vehicle make and model data from Used Car Safety Ratings 
(UCSR) data which had been attached to registration data (also provided by VicRoads)4 For the 
period up to 2015. Vehicle registration information was also used to add vehicle Tare and GVM data 
to enable a clearer classification of passenger vehicles, light commercial vehicles and Heavy 
Vehicles (HVs). For crash data beyond vehicle register snapshots, Tare and GVM were downloaded 
from online Victorian Data sets provided by VicRoads (i.e., vehicle file Jan 2006 - June 2016). 

                                                 
3 Where licensing data were not available, the postcode of the registered owner (for passengers and vehicle middle-aged / controls) was used to 
determine metropolitan or rural status.  

4 This data set was assembled by Linda Watson from registration data snapshots and Used Car Safety Ratings VIN decoding. 
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Additional crash data also included the number of vehicle occupants, the vehicle body type, driver 
intent, traffic control, owner postcode, vehicle movements and trailer type.  

Crash data analyses were conducted by broad vehicle type: passenger vehicles, motorcycles (two-
wheeled), light commercial vehicles (LCV), HV and others. For passenger vehicle drivers, only data 
to December 2015 were used because vehicle details could not be known beyond this period. For all 
other road users, and for non-passenger vehicle drivers, all available data were used. For drivers (of 
any motor vehicle), this was limited to set of persons provided by licensing data. 

From each of these groups, older drivers or motorcyclists (aged 65 years and older) and their 
driven/ridden vehicles, as well as middle-aged drivers or motorcyclists (aged 41 to 55 years) and 
their driven/ridden vehicles were identified. Once identified, differences in crash features for older 
drivers or motorcyclists were compared with middle-aged drivers or motorcyclists for the same road 
user type by driver injury severity. Two injury levels in crashes were considered: 1) drivers with any 
injury and 2) drivers with serious or fatal injuries (KSI). Crash types were grouped primarily using 
broad DCA groupings and crash types. Driver intent, driver movement and variables using event 
sequencing were also examined.  

5.1.3 Licence Data Analysis 

Licensing information was tabled by: 

 Licence type (e.g., car, rider, light rigid, medium rigid, medium combination, heavy rigid, 
heavy combination); 

 Calendar year (from 2000 to 2016); 

 Licence holder age group (older = aged 65 years and older, middle-aged = 41 to 55 years); 

 Sex (male, female), and 

 Residential region (metropolitan or rural). 

For each of these categories, the following variables were tabled with associated risk compared 
with the middle-aged / control group: 

 The validity of licence (e.g., licence 
valid OR licence not valid due to ban, 
cancellation, suspension, surrender, 
void or disqualification) 

 Licence status (e.g., learner, 
probationary or full; only car and rider 
by residence) 

 Broad condition groups per 1,000 
licences (by location only for car and 
rider) 

o Corrective lenses to be worn 
whilst driving 

o Automatic transmission5  
o Alcohol interlock 
o Zero blood alcohol6 
o Other 
o Those known by VicRoads 

                                                 
5 Included in ‘other’ when disaggregated by location for car and rider and for all regions for LR, MR, HR, MC and HC. 

6 Combined with the above category when disaggregated by location.   

 Narrow condition groups per 1,000 
licences (not by residence location) 
for car licences for 

o Distance and region  
o Vehicle, time and other 

related driving restrictions 
o Vehicle modification aids 
o Left / right type vehicle 

modifications 
o Hand operated vehicle 

modifications 
o Medical devices 
o Occupant restrictions 

 Narrow condition groups per 1,000 
licences (not by residence location) 
for Rider licences for: 

o Distance and region  
o Vehicle, time and other 

related driving restrictions 
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o Vehicle modification aids 
o Medical devices 

 Percentage of conditions resulting 
from Medical Review Groups (not by 
location) for car and rider 

o Spectacles 
o Automatic 
o Alcohol 
o Other 
o VicRoads defined 

 Percentage alcohol category 
conditions resulting from a court order 
(not by location) for car and rider 

 Condition period for Broad condition 
groups per 1,000 licences (by location 
only for car and rider) 

o Corrective lenses to be worn 
whilst driving 

o Automatic transmission7  
o Alcohol interlock 
o Zero blood alcohol8 
o Other 
o Those known by VicRoads 

 Condition period for Narrow condition 
groups per 1,000 licences (not by 
residence location) for car licences for 

o Distance and region  
o Vehicle, time and other 

related driving restrictions 
o Vehicle modification aids 
o Left/right type vehicle 

modifications 
o Hand operated vehicle 

modifications 
o Medical devices 
o Occupant restrictions 

 Condition period for Narrow condition 
groups per 1,000 licences (not by 
residence location) for rider licences 
for 

o Distance and region  
o Vehicle, time and other 

related driving restrictions 
o Vehicle modification aids 
o Medical devices 

                                                 
7 Included in ‘other’ when disaggregated by location for car and rider 
and for all regions for LR, MR, HR, MC and HC.  

8 Combined with the above category when disaggregated by 
location.   

 Ban rates per 1,000 licences (e.g., 
cancelled, suspended, disqualified) 
for car and rider licences only 

 Ban period per 1,000 licences (e.g., 
cancelled, suspended, disqualified) 
for car and rider licences only 

 Infringements per 1,000 licences by 
broad groups for car licences 

o Speeding 
o Signs and signals 
o Safety procedures 
o Drink/drug driving 
o Unsafe vehicle behaviour 
o Keep left and overtaking 
o Fail to give way/Stop 
o Lighting, Signalling and 

Turning 
o Licensing and Registration 

 Infringements9 per 1,000 licences by 
narrow groups (not by location) for car 
licences 

o Speeding  
 0-15 km/hr in excess 
 15-29 km/hr in 

excess 
 30-39 km/hr in 

excess 
 40 km/hr in excess 

or more 
o BAC  

 0 to 0.099 
 0.10 to 0.15 

o Drug Driving 
o Fail to obey  

 Signals 
 Signs 

o Fail to Keep left 
o Overtaking 
o Driver restraint 
o Helmet use 
o Use of devices 
o Passenger restraint 
o Fail to Give way/stop  

 Intersections 
 Lane change/merge 

9 These are the most categories recorded in the licensing data. 
Failure to comply with the licence condition is also an infringement; 
however, there was an insufficient frequency to conduct meaningful 
analyses. 
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 Pedestrian related 
 Rail crossing 
 Roundabout 
 Other 

o Unsafe vehicle 
o Unsafe driving 
o Lighting 
o Signalling 

o Turning 
o Licensing 
o Registration 

 Initial Court Hearing Events per 1,000 
licences (not by licence type) 
 

 

5.1.4 Crash Data Analysis 

Crashes of vehicles by the studied cohorts were interrogated from July 2005 to June 2016 (and to 
December 2015 for passenger vehicles by the market group). The complete set of driver cases were 
divided into road user types: passenger vehicles, motorcycles (two-wheeled), light commercial 
vehicles (LCV), heavy vehicles (HV) and others. From each of these groups, attributes distinguishing 
the OD group from the MAD group were identified.  

In addition to the comparison of tabled proportions, a logistic regression analysis was carried out to 
identify factors which differentially affected injury levels between ORUs and their middle-aged / 
controls. Minor and major injury severities could only be updated with TAC information from 2006 to 
2014. Thus, logistic regression performed on data sets defined by injury severity groups was 
performed for the ranges defined in the above paragraphs as well as those only from 2006 to 2014.  

Crash data variables tested for each road user type included: 

 Sex 

 Residence as metropolitan or rural 

 Licence bans for drivers / riders 

 Licence as L, P, F for drivers / riders 

 Injury severity 

 Driver/rider BAC 

 Seatbelt / Helmet use 

 Seat position of the passenger 

 Characteristics of vehicle driven or 
ridden in 

o Type 
o Market group 
o Age 

 Characteristics of the vehicle collided 
with 

o Type 
o Market group 
o Age 
o Vehicle movement when a 

collision with unprotected 
road user 

 Characteristics of occupants of the 
vehicle collided with a passenger 
vehicle 

o Age of driver if collided with 
an older driver 

 Road user movement/intent 

 Category of first and second (if no 
collision in first) collision event 

 Broad DCA group 

 Pedestrian DCA for pedestrians 

 Accident type 

 Number of motor vehicles in the crash 

 Light conditions 

 Weather as rain/snow or fine 

 Time of day 

 Day of week 

 Month of year 

 Road type as 
o Divided, undivided 
o Curved or straight 
o Highway, freeway, main or 

local 

 Speed zone 

 Signalisation and intersection type (or 
not) 

 Crossing types interacted with 
signalisation/intersection variable for 
pedestrians 

 



A DATA SYSTEM FOR UNDERSTANDING OLDER ROAD USER SAFETY 99 

5.2 RESULTS 

5.2.1 Key Older Driver / Rider Licensing Results 

 ODs were more frequently found to be: 

o Male; with the difference increasing with age; 
o Residing in metropolitan Victoria for older drivers: with differences stable with age, 

and 

o Residing in rural Victoria for older riders; with the difference increasing with age. 

 From 2006 to 2015, licensed OD experienced massively larger growth compared to MAD. 
Relative growth was greater for: 

o Females, and 
o Rural residents. 

 ODs were most likely to have full licences: 

o The proportion of probationary and learner licences decreased with age; 
o The proportion of full licence holders increased with age; 
o Probationary riders were more often male and rural residents, and  
o Probationary drivers were more often female. 

 ODs were MORE likely to have licence restrictions but LESS likely to have alcohol 
restrictions compared to MAD. 

o The proportion of license restrictions with 'other' or VicRoads restrictions increased 
with age. These restrictions included: 

 Driving restrictions by vehicle type, night, heat, distance and location, and 
 Vehicle adaptations. 

 ODs were MOST likely to have valid licences: 

o The proportion of disqualified licences decreased with age; 
o Rates of cancellations and disqualifications were much lower for older drivers; 
o Annual disqualification and cancellation per person rates/duration were much lower 

for older motorists; 
o Bans in older drivers experienced a relative increase with time (both metropolitan 

and rural areas). 

 ODs were issued infringements at lower rates than MAD: 

o Intersection infringements were issued at higher rates for OD (if aged 65 to 74 
years).  

5.2.1.1 More details on older driver/rider demographic licence trends 

 Figure 49 shows that, compared with middle-aged road users, licences trends for older drivers 
and riders in the ten years from 2006 to 2015 (inclusive) show: 

o Three times the overall growth for car licences; 
o Double the relative growth for motorcycles than for cars; 
o Greater absolute growth for females and in metropolitan areas, and 
o Greater relative growth for females and in rural areas. 
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Figure 49 Comparative growth in car and motorcycle licences 

 In 2015, the distribution of licensed by gender and vehicle type was: 

o A greater proportion of licenses were held by males, with the proportion increasing 
with age. This was particularly the case for motorcycle licenses.   

o A greater proportion of car license holders resided in metropolitan areas across all 
age groups, although the proportion decreased with age. A higher proportion of MAD 
motorcycle licenses were held in metropolitan areas, but the majority of older 
motorcycle licenses were held in regional areas (see Figure 50).  

 

 

Figure 50 Comparative demographics of car and motorcycle licences, 2015 

5.2.1.2 More details regarding older driver/rider licence types 

 Currently, ODs generally possess a full car licence (see Figure 51). However, 18 percent of older 
rider motorcycle licences are learner permits and 11 percent probationary licences.  

o The proportion of older rider learner permits more than doubled in ten years for 
motorcyclists; 

o The proportion of probationary motorcycle licences in rural areas was approximately 
double that of metropolitan areas for both OD and MAD groups, and 
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o Probationary older drivers were MORE likely to be female (~80%) and probationary, 
and learner older riders were predominately male (~90%). 

 

 

Figure 51 Comparative proportion learner and probationary car and motorcycle  
  licences, 2015 

 

5.2.1.3 More details on older driver/rider licence conditions 

 Conditions on older driver licences increased with age and were dominated by spectacle-wearing 
conditions (see Figure 52). In addition: 

o Aggregated rates were higher for older drivers than for middle-aged drivers for all 
categories except for ‘Alcohol related’ condition rates which for older drivers were LESS 
than a third of that for middle-aged drivers; 

o Specifically, these included ‘Alcohol interlocks’ and ‘Zero blood alcohol’ conditions at 
respectively 80 percent and 70 percent lower rates per person, and 

o The only other condition that remained LESS frequent in all older age groups over time 
was the ‘Restrictive purpose’ condition. 

 

Figure 52 Comparative Licence condition rates (as percentages) for car and   
  motorcycle licences, 2015 

 Some conditions on licences increased over time relative to middle-aged / controls (see Figure 
53): 

o These were related to the wearing of corrective lenses, easy steer knobs, built-up 
seats and pedals, hand-operated controls and automatic transmission. 
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Figure 53 Relative (to middle-aged / control group) rates of licence conditions 2006- 
  2015 

Conditions that are imposed more often in OD generally, relative to MAD were: 

 Driving Restriction10 
o By vehicle type  
o By location 
o By light conditions 
o On-time without a break 
o Without air conditioning 

in hot weather 

 Vehicle Adaptions 
o Steering Aids 
o Extended Indicator 
o Power Brakes 
o Large Central Mirror 
o Built-up Seats and 

pedals 
o Pedal Extensions 
o Left Foot Accelerator 
o Hand operated dip 

switch, clutch and foot 
brake 

o Easy Steer Knob 
o Spinner Knob 
o Left indicator lever 

                                                 

10 NB These restriction classifications were specified in the 
data and not determined by the researchers. 

o Hand-operated brake and accelerator 

 Medical Devices 
o Must wear arm or leg prostheses
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5.2.1.4 More details on older driver/rider licence bans 

 Across 2006 to 2015, there was no relative change in the proportion of invalid licences, including 
suspended, surrendered, expired, void and cancelled car licences for OD relative to MAD.  

 Approximately 34 percent of combined invalid licenses for MAD and OD belonged to older drivers: 
o Proportions were the same when disaggregated by sex and show the same growth as per 

all licences when disaggregated by residential location. 

 However, over the same period, there was a relative increase in the proportion of suspended, 
surrendered, expired, void and cancelled motorcycle licences for OD relative to MAD.  

 In 2005, roughly 7 percent of invalid rider licences belonged to older riders.  
o In 2015, this doubled to roughly 13 percent of the combined invalid licenses.  
o The change in proportion can be largely attributed to the increased number of older male 

riders.  

 Rates of cancellations and disqualifications were much lower for older drivers than for the middle-
aged / controls (see Figure 54): 

o Metropolitan cancellation rates were slightly higher than rural cancellation rates. 

 

 

Figure 54 Relative (to middle-aged / control group) rates of cancellations and   
  disqualifications per 1,000 persons 2006-2015 

 Similar patterns were observed for motorcycle riders (see Figure 55). However, for older drivers 
aged 74 years and older, suspension rates per 1,000 persons were higher than for the middle-aged 
/ controls. 
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Figure 55 Relative (to middle-aged / control group) rates of suspensions per 1,000 persons 
  for older drivers / riders 2006-2015 

5.2.1.5 More details on older driver/rider licence infringements 

 All infringement categories were issued at higher rates for middle-aged road users than for older 
road users, with the exception of failing to give way or stop for younger older drivers (see Figure 
56). 

 

Figure 56 Relative (to middle-aged / control group) rates of infringements per 1,000  
  persons-2015 

 Within the signs and signals group, intersection infringements were issued at higher rates for older 
drivers aged 65 - 74 years (see Figure 57).  

o This was the only observable case of higher infringement rates for older drivers relative 
to middle-aged / controls. 
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Figure 57 Relative (to middle-aged / control group) rates of intersection infringements per 
  1,000 persons - 2015 

5.2.2 Key Older Driver / Rider Crash Results 

The crash involved older drivers/riders were MORE likely to be driving (relative to middle-aged drivers): 

 Medium, small and light passenger vehicles (the proportion growing over time); 

 Smaller two-wheeled vehicles; 

 Passenger vehicles aged nine years and over; 

 Motorcycles aged three years and over; 

 HV and LCV aged 22 years or older (if aged 65 to 84 years), and 

 Drivers aged 85 years and older were driving a high proportion of very old vehicles.  

Compared to middle-aged drivers, older drivers were MORE likely to be: 

 Male passenger vehicle drivers or motorcyclists*; 

 Residing in a rural location*; 

 An unlicensed  
o passenger vehicle driver (if aged 85 years and over); 
o LCV driver (if aged 65 to 74 years); 
o motorcyclist; 

 Not driving a passenger vehicle within a ban period (if aged 65 to 84 years*), but if driving with 
a ban, it was MORE likely to be a suspension than a cancellation (if aged 65 to 74 years*); 

 On full passenger vehicle / motorcycle licence (if aged under 85 years*); 

 Not wearing a passenger vehicle seatbelt (if aged 75 to 84 years); 

 Driving with a BAC under 0.05 (motorcycle, passenger vehicle) *; 

 Fatally injured in a casualty crash (see Figure 58);   

 Seriously injured in a casualty crash (passenger vehicle driver; LCV: if aged 75 years and older, 
see Figure 58). 

 (Starred comments are consistent with licencing data trends). 
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Figure 58 Comparative proportions of a crash involved older persons' injuries (2005-2015)  

Albeit without supporting data on travel exposure, these observations present the hypothesis that ODs 
have a greater risk of crashing (than MAD) under the following circumstances: 

 Daytime - light, 6 am to 6 pm (passenger vehicle, motorcycle, see Figure 59); 

 Dark with streetlights off (HV, see Figure 59); 

 Midnight to 6 am (if aged 85 years and over, see Figure 60);  

 In December and January (passenger vehicle, motorcycle, LCV, see Figure 61). 
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Figure 59 Comparative proportions of crash conditions for older and middle-aged / control 
  passenger vehicle drivers, older heavy vehicle drivers, and motorcyclists -  
  LIGHT (2005-2015) 

 

Figure 60 Comparative proportions of crash TIMES for older INJURED drivers and  
  motorcyclists relative to middle-aged / controls (2005-2015) 
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Figure 61 Comparative proportions of crash conditions for older and middle-aged / control 
  passenger vehicle drivers, older heavy vehicle drivers, light commercial vehicle 
  drivers  and motorcyclists – SEASONALITY (2005-2015) 

Injured and non-injured older drivers were observed to be MORE likely than middle-aged drivers to 
crash in the following places (see Figure 62 and Figure 63): 

 Local roads and not freeways (passenger vehicle drivers); 

 Roads which are not divided (passenger vehicle drivers); 

 Speed zones of 50 or 60 km/hr (passenger vehicle drivers); 

 Speed zones of 100 km/hr (motorcyclists: if aged 65 to 74 years); 

 Highways (motorcyclists: if aged 85 and over); 

 Speed zones of 110 (HV: if aged 85 and older); 

 Highways (passenger vehicle: if aged 65 to 74 years). 

 

Figure 62 Comparative proportions of crash locations for older and middle-aged / control 
drivers and motorcyclists – ROAD TYPE (2005-2015) 
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Figure 63 Comparative proportions of crash locations for older and middle-aged / control 
passenger vehicle drivers and motorcyclists – SPEED ZONE (2005-2015) 

 
Older drivers of passenger vehicles who were killed or seriously injured (KSI) were MORE likely to be 
involved in the following crash types compared to KSI middle-aged drivers (see Figure 64): 

 Manoeuvring (e.g., U-turn, reversing, parking, un-parking, leaving a driveway) crashes; 

 Adjacent direction / turning right / side impact crashes; 

 Front-impact collisions with vehicles and fixed objects on-path; 

 Crashes with a vehicle driven by a person aged under 25 years;  

 Crashes at intersections;  

 Crashes at un-signalised intersections; 

 Crashes at roads that are not divided; 

 Single-motor vehicle collisions (including collisions with parked cars and fixed objects), and 

 Afternoon crashes (noon to 6 pm). 
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Figure 64 Comparative proportions of crash movements for older INJURED passenger 
vehicle drivers and motorcyclists relative to middle-aged / controls (2005-2015) 

OD of passenger vehicles who were KSI were LESS likely to be involved in the following crash types 
compared to KSI MAD) see Figure 5.16): 

 Crashes when slowing or stopped; 

 Hit animals and hit moving object crashes; 

 Crashes when overtaking; 

 Crashes when going straight; 

 Rear impact collisions with vehicles travelling in the same direction; 

 Collisions with vehicles in the opposing direction; 

 Collisions with fixed objects off the path (for more serious outcomes on straight roads and all 
injury outcomes on curves); 

 Rollover crashes, and 

 Crashes on curved roads. 

Injured ODs were MORE likely to have the particular crash movements at locations depending upon the 
intersection type and status of the location as follows (see Figure 65): 

 

Non-intersection Pedestrian (Injured: if aged 75 to 84 years)   
Manoeuvring (Injured and KSI: All)  
On-path (Injured and KSI: if aged 75 years and older) 

Not signalised intersection Adjacent direction (Injured and KSI: All)  
Manoeuvring (Injured: All, KSI: if aged 75 to 84 years) 
Off-path-straight (Injured: if aged 75 years and older) 

Signalised intersection Opposing direction (Injured: if aged 75 to 84 years)  
Off-path-straight (Injured: if aged 75 to 84 years) 
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Figure 65 Comparative proportions of crash locations for older INJURED drivers and 
motorcyclists relative to middle-aged / controls (2005-2015) 

Injured drivers aged 65 to 74 years were LESS likely to have been wearing a seatbelt, however, KSI 
drivers aged 65 to 74 years were MORE likely to have worn a seatbelt. 

Injured older riders were MORE likely than middle-aged injured riders to be involved in the following 
crash types: 

 Manoeuvring (e.g., reversing, parking, un-parking); 

 When slowing or stopped; 

 Adjacent direction crashes;  

 Crashes with an LCV; 

 Crashes at intersections, and 

 Morning crashes. 

Injured older riders were LESS likely than middle-aged / control injured riders to be involved in the 
following crash types: 

 Moving objects. 

Injured older riders were MORE likely to have the particular crash movements at locations depending 
upon the road dividedness as follows: 

 Undivided and curved roads for adjacent direction intersection crashes; 

 Undivided and straight roads for manoeuvring crashes, and 

 Curved roads for on-path crashes. 
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5.2.2.1 Characteristics associated with greater injury levels 

The factors which significantly affected older driver injury levels more than the middle-aged / control driver 
injury levels were identified by logistic regression.  

The focus of these results is where injury severity significantly differed across road user age groups. 

It should be noted that the term ‘driver’ refers only to passenger vehicle drivers. 

The most significant factor affecting the injury severity of road users appears to be the age of the road 
user. The odds of more severe injuries for ORUs increased with the following crash factor trends:  

 Increased speed zone limit; 

 Increased passenger vehicle age (drivers, passengers); 

 Not at an intersection relative to at an intersection (drivers, passengers); 

 At a signalised intersection relative to at an un-signalised intersection (drivers, passengers); 

 Midnight to 6 am relative to daytime (drivers, passengers); 

 6 pm to midnight relative to daytime (pedestrians); 

 Weekend relative to weekday (drivers, riders); 

 Collisions with HV, panel vans, LCV and SUV11 relative to passenger vehicles; 

 Increased colliding vehicle age for collisions with pedestrians; 

 Single-vehicle crashes relative to multi-vehicle for a passenger vehicle (passengers), and 

 Fixed object collisions and vehicle overturns relative to vehicle collisions for a passenger vehicle 
(passengers). 

Relative to the middle-aged / controls: 

 Seatbelt wearing had a significant protective effect (drivers, if aged 65 to 84 years); 

 Curved roads were associated with significantly higher odds ratios than not curved for older 
drivers and front-seat passengers (passenger vehicle); 

 Fixed object collisions and vehicle overturns were associated with significantly higher odds ratios 
than vehicle collisions for older drivers and some passenger groups. 

5.2.2.2 More details on older driver/rider crashed vehicles 

Proportions of light vehicles were 2.8, 1.8 and 1.3 times higher respectively for OD aged 85 years and 
older, 75 to 84 years and 65 to 74 years than they were for the middle-aged / control drivers (Figure 66): 
For small vehicles, the risks were slightly lower (2.0, 1.7 and 1.3, respectively); differences were greatest 
for vehicles aged 22 years and older (3.7, 2.3 and 1.6). 

                                                 
11 VicRoads “Station Wagon” classification consists mainly of large and medium SUVs. 
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Figure 66 Comparative proportions of crashed passenger vehicle types and ages (2005-
  2015) 

 

Figure 67 Comparative proportions of crashed motorcycle types and ages (2005-2015) 

Mopeds and motor scooters were more than twice as likely to be ridden by older riders as middle-aged / 
control riders (Figure 67). However, within the 65-74 year age group, there was a steady rise in 
motorcycle (type) vehicles since 2010 aged three to eight years, and relative to the middle-aged / control 
group, the rate of increase was great. 

The number of light and small passenger vehicles appears to have grown at similar rates over time over 
all the age groups (Figure 68). However, in recent years, the growth for older drivers appeared greater. 
This may be reflective of greater growth in numbers of older drivers generally. It was also interesting to 
observe that although large vehicles have declined over time for middle-aged / controls; for older drivers, 
they have remained fairly stable with some recent years of increase. 
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Figure 68 Absolute growth in large and light vehicles from 2006 to 2015, by age group 

Motorcycles under three years of age were LESS often ridden by older riders and motorcycles aged 15 
years and over were MORE often ridden by older riders (Figure 69). In addition, motorcycles over 22 
years of age were 50 percent MORE likely to be ridden by an older rider.    

 

 

Figure 69 Absolute growth in motorcycles for vehicles aged 3 to 8 years from 2006 to 2015, 
by age group 

5.2.2.7 More details on severity analysis 

Numerous outputs are available from the analysis of factors influencing the injury severity of ORU 
crashes. These have been summarised in the following forest plots which provide the odds of a serious 
(killed or seriously injured) outcome in a crash for each ORU age group compared to the middle-aged 
comparison group. Confidence limits (95%) are also shown on the forest plots. A confidence limit that 
does not overlap 1 indicates a significantly higher risk for the ORU group compared to the middle-aged 
comparison group. Each factor in the forest plot is corrected for the influence of other factors indicated 
on injury severity.  
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Figure 70 Effect of residential location and age group on injury severity, corrected for sex.  

 

 

Figure 71 Effect of sex and age group on injury severity, corrected for residential location 
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Figure 72 Effect of seatbelt or helmet wearing, and BAC level where measured, and age 
group on injury severity, corrected for residential location and sex 

 



A DATA SYSTEM FOR UNDERSTANDING OLDER ROAD USER SAFETY 117 

 

 
Figure 73 a and b:  Effect of passenger vehicle market group and person age group on  
   injury severity, corrected for vehicle age 
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Figure 74 Effect of passenger vehicle age and person age group on injury severity,  
  corrected for vehicle market group.  

 
Figure 75 Effect of curved roads and person age group on injury severity 



A DATA SYSTEM FOR UNDERSTANDING OLDER ROAD USER SAFETY 119 

 

 
Figure 76 a and b:  Effect of speed zone and person age group on injury severity, corrected 
   for intersection status in driver and pedestrian models 
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Figure 77 a and b:  Effect of intersection/crossing status and person age group on injury 
   severity, corrected for speed zone in driver and pedestrian models 
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Figure 78 a and b:  Effect of time of day and person age group on injury severity, corrected 
   for season and day of week 
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Figure 79 Effect of day of the week and person age group on injury severity, corrected for 
  time of day and season  

 

 
Figure 80 Effect of season and person age group on injury severity, corrected for the day 
  of week and time of day  
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Figure 81 a and b: Effect of colliding vehicle type and person age group on injury severity, 
   corrected for colliding vehicle age 

 



124 MONASH UNIVERSITY ACCIDENT RESEARCH CENTRE 

 

 

Figure 82 a and b:  Effect of colliding vehicle age and person age group on injury severity, 
   corrected for colliding vehicle type 
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Figure 83 Effect of number of motor vehicles involved in the crash and person age group 
  on injury severity 
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Figure 84 a and b: Effect of crash type and person age group on injury severity 
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Figure 85 a and b: Effect of DCA group and person age group on injury severity 
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Figure 86 a and b: Effect of first event collision category and person age group on injury 
   severity 

The results from these forest plots demonstrate that, across most situations, ORUs had significantly 
higher odds of a serious (killed or seriously injured) outcome in a crash compared to middle-aged road 
users. For example, for older drivers, compared to middle-aged drivers, several factors significantly 
influenced injury severity, including sex, residential location, seatbelt use, alcohol behaviours, most 
passenger vehicle market groups, vehicle age, road type and speed zone, time of day, day of week, 
season, most colliding vehicle types and age, most crash types, and most DCA groups.   

It was interesting to note that comparisons within age groups and within road user type demonstrated no 
significant differences that were accounted for by the factors of interest. For example, there was no 
difference in the odds of a serious outcome for female older drivers aged 85+ years compared to male 
older drivers aged 85+ years, nor between male or female bicyclists or pedestrians in any age group.  

However, there were some factors that explained a significant difference in the odds of a serious 
outcome, including seat belt use, road type, number of vehicles involved in the crash and crash type. For 
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example, for older drivers aged 75-84 years, there were significantly higher odds of a serious outcome 
when a seat belt was not worn (OR = 4.07, 95% CI 2.77-5.96) compared to when a seat belt was worn 
(OR = 2.05, 95% CI 1.83-2.28). This was also true for drivers aged 65-74, although the odds of a serious 
outcome were lower for this age group for when a seat belt was worn (OR = 1.68, 95% CI 1.52-1.85) and 
for when a seat belt was not worn (OR = 3.01, 95% CI 2.05-4.42). Older drivers aged 85+ years had 
higher odds of a serious outcome when not wearing a seatbelt (OR = 4.75, 95% CI 2.47-9.16) than when 
wearing one (OR = 3.18, 95% CI 2.66-3.81), however, this difference was not statistically significant.  

Another factor which explained significant differences in the odds of a serious outcome for ORUs was 
the effect of curved roads. For older drivers aged 85+ years, curved roads were associated with 
significantly higher odds of a serious outcome than roads that were not curved. This finding was also 
apparent for older drivers aged 75-84 and drivers aged 65-74. 

Another factor which explained significant differences in the odds of a serious outcome for ORUs was 
the number of the vehicle involved in the crash. For rear-seated older passengers (i.e., aged 85+ years, 
75-84 years and 65-74 years), single-vehicle crashes were associated with significantly higher odds of a 
serious outcome compared to middle-aged passengers, while multi-vehicle crashes were not. 
Significantly higher odds of a serious outcome in single-vehicle crashes were also observed for front-
seated older passengers aged 65-74 years. However, this trend was not significant for front-seated older 
passengers aged 85+ years and 75-84 years. 

Finally, crashes with a fixed object and crashes where the vehicle was overturned were associated with 
significantly higher odds of a serious outcome than crashes with a vehicle. This was observed for older 
drivers aged 85+ years, 75-84 years, and 65-74 years. For front-seated older passengers aged 65-74 
years and 75-84 years, crashes with a fixed object were associated with significantly higher odds of a 
serious outcome compared with crashes with a vehicle.  

5.3 SUMMARY 

This component of the study aimed to outline the current ORU licensing rates, including offence rates, 
licence review/restriction rates and particularly current ORU crashes, using VicRoads data.  

Licensing results revealed several differences between older drivers/riders and middle-aged 
drivers/riders in the studied cohorts. Key results include that older drivers/riders were more likely to be 
male, residing in metropolitan Victoria (drivers) or in rural Victoria (riders). Older drivers/riders were also 
most likely to have valid licences, with rates of cancellations and disqualifications significantly lower for 
older drivers. Likewise, older drivers/riders were issued infringements at lower rates than middle-aged 
drivers/riders - except for intersection infringements. Additionally, older drivers/riders were more likely to 
have a licence or VicRoads restrictions, as well as vehicle adaptations, and less likely to have alcohol 
restrictions compared to middle-aged drivers/riders.  

Crash data for the studied cohorts identified several characteristics of older drivers involved in crashes. 
Older drivers who were involved in crashes were more likely to be driving medium, small and light 
passenger vehicles, smaller two-wheeled vehicles and passenger vehicles aged nine years and over. 
Compared to middle-aged road users, ORUs were more likely to be male drivers or motorcyclists, residing 
in a rural location, an unlicensed driver or an unlicensed LCV driver, not driving a passenger vehicle 
within a ban period, on full passenger vehicle/motorcycle licence, not wearing a passenger vehicle 
seatbelt and driving with a BAC under 0.05. In addition, older drivers had a higher likelihood of being 
fatally and seriously injured in a casualty crash and were more likely than middle-aged drivers to crash 
in certain road conditions such as local roads or roads with speed zones of 50 or 60km/hr. Injured older 
riders were also more likely than middle-aged riders to be involved in certain crash types such as 
manoeuvring, rollovers and adjacent direction crashes and less likely to be involved in crashes with 
moving objects.  
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Older drivers who were killed or seriously injured (KSI) had a higher likelihood of being involved in certain 
crash types compared to middle-aged drivers who were KSI, including: 

 Manoeuvring (e.g., U-turn, reversing, parking, un-parking, leaving a driveway) crashes; 

 Adjacent direction / turning right / side impact crashes; 

 Front-impact collisions with vehicles and fixed objects on-path; 

 Crashes with a vehicle driven by a person aged under 25 years;  

 Crashes at intersections;  

 Crashes at un-signalised intersections; 

 Crashes at roads that are not divided; 

 Single-motor vehicle collisions (including collisions with parked cars and fixed objects), and 

 Afternoon crashes (noon to 6 pm). 

On the contrary, compared to middle-aged drivers who were KSI, older drivers who were KSI were less 
likely to be involved in: 

 Crashes when slowing or stopped; 

 Hit animals and hit moving object crashes; 

 Crashes when overtaking; 

 Crashes when going straight; 

 Rear impact collisions with vehicles travelling in the same direction; 

 Collisions with vehicles in the opposing direction; 

 Collisions with fixed objects off the path (for more serious outcomes on straight roads and all 
injury outcomes on curves); 

 Rollover crashes, and 

 Crashes on curved roads. 

Significant differences in injury severity were also identified across road user age groups. The likelihood 
of more severe injuries for ORUs increased with certain factor trends including increased speed limit, 
increased passenger vehicle age (drivers, passengers), crash at an intersection relative to crash at an 
intersection (drivers, passengers), crash at signalised intersection relative to crash at an un-signalised 
intersection (drivers, passengers), midnight to 6 am relative to daytime (drivers, passengers), 6 pm to 
midnight relative to daytime (pedestrians), weekend relative to weekday (drivers, riders), collisions with 
HV, panel vans, LCV and SUV relative to passenger vehicles, increased colliding vehicle age for 
collisions with pedestrians, single-vehicle crashes relative to multi-vehicle for passenger vehicle 
passengers, and fixed object collisions and vehicle overturns relative to vehicle collisions for passenger 
vehicle passengers. 

Compared to middle-aged drivers, the following factors were observed among older drivers: seatbelt 
wearing had a significant protective effect, curved roads were associated with significantly higher odds 
ratios than not curved for older drivers and front-seat passengers (passenger vehicle) and fixed object 
collisions, and vehicle overturns were associated with significantly higher odds ratios than vehicle 
collisions for older drivers and some passenger groups. 
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USING MEDICO-LEGAL DATA TO INVESTIGATE FATAL OLDER ROAD USER 
CRASHES 

6.0 CONTEXT  

Australian deaths from injury, including fatal road crashes, must be investigated by the coroner in 
accordance with state and territory coronial legislation (Freckelton & Ranson, 2006). Coroners are 
required to make a finding that includes the: identity of the person who has died; cause of death; and, in 
some cases, circumstances in which the death occurred, including contributing factors (Bugeja & Ranson, 
2003). To fulfil these statutory obligations, comprehensive information is generated for the coroner on 
contributing factors that may be modifiable to prevent future similar deaths (Bugeja, Ibrahim, Ferrah, 
Murphy, Willoughby, & Ranson, 2016). The comprehensive nature of the information contained in the 
coronial record makes it an invaluable data source for research which can improve policy, programs and 
practices (Driscoll, Henley, & Harrison, 2003). 

A number of Australian studies have investigated fatal road user crashes using the National Coronial 
Information System (NCIS), an internet-based data storage and retrieval system of deaths investigated 
by coroners since July 2000 (January 2001 for Queensland) (Owens & Lightfoot, 2000) (Bambach, 
Grzebieta, & McIntosh, 2012; Brodie, Bugeja, & Ibrahim, 2009a; Bugeja et al., 2016; Young & Grzebieta, 
2008). The major limitation of using NCIS data in the road safety context is that it does not store the 
coronial brief, which contains detailed information on the presence and contribution of known risk factors 
(Johnson, Bugeja, Chong, & Koppel, Submitted). While this information may be included in the coroners' 
finding, coroners have discretion about whether they include circumstances in their finding, which is 
necessary to systematically determine the presence and contribution of the known risk factors. As a 
result, a review of the complete coronial record is required (Brodie, Bugeja, & Ibrahim, 2009b; Crilly, 
1998; Pilkington, Bird, Gray, Towner, Weld, & McKibben, 2014). To date, the complete coronial record 
has not been used to specifically investigate fatal ORU crashes. 

To ensure the approach is evidence-based, fatal ORU crashes were examined using the conceptual 
framework that underpins road safety in Australia, the Safe System approach (ATC, 2011). While the 
Safe System approach recognises the need for responsible road user behaviour, it also accepts that 
human error is inevitable (OECD, 2008). With the long-term goal of eliminating death and serious injury 
from the road system, the Safe System approach is based on four key principles (ATC, 2011): 1. There 
are limits to human performance: humans make mistakes; 2. There are limits of human tolerance to 
violent forces: the physical body is injured/killed by excessive impact; 3. Road designers/operators have 
a responsibility to build a safe road environment, and; 4. Creating a forgiving road transport system: 
human mistakes should not cost lives. By taking a system-wide view of the combined factors involved in 
road safety, the Safe System approach encourages a better understanding of the interaction between 
key components of the road system: roads and roadsides, vehicles, road users, and speeds. 

Given Australia’s ageing population and older road user’s over-representation in fatal crashes (BITRE, 
2014), an in-depth review of fatal ORU crashes is required to identify areas of priority for targeted 
prevention activity. This study aimed to use medico-legal data to investigate fatal ORU crashes in Victoria, 
Australia, including the frequency and average annual rate, as well as the crash circumstances and risk 
factors relating to the key components of the Safe System approach (e.g., roads and roadsides, vehicles, 
road users, speeds). 
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6.1 METHODS 

6.1.1 Study Design and Setting 

This study was a retrospective, population-based case series of fatal ORU crashes which occurred in 
Victoria, Australia. 

6.1.2 Data Source 

Data was sourced from the coronial record stored at the Coroners Court of Victoria (CCOV). The coronial 
record usually included the:  

 Victoria Police report of death to the coroner;  

 Forensic medical and scientific reports;  

 Coronial brief, and  

 Coroners’ finding. 

6.1.3 Case Identification and Data Extraction 

CCOV’s Surveillance Database was searched to identify transport crashes that met the following 
inclusion criteria: 

 Occurred in Victoria between January 1st 2013 - December 31st 2014; 

 Involved at least one deceased ORU (> 65 years);  

 Classified as an ‘unintentional - transport’ case type, and 

 Had coronial investigations that were complete on or before June 30th 2016. 

Road users were defined as drivers or passengers of any vehicle type; pedestrians; pedal cyclists; electric 
bike users; motorcyclists; mobility scooter users; pillion passengers; other drivers or other passengers. 
Unintentional fatal crashes were the focus of this study, therefore crashes that were identified by the 
coroner as ‘intentional’, ‘undetermined’ or ‘natural cause’ deaths were excluded.  

All complete coronial records were reviewed by two researchers to confirm that they met the inclusion 
criteria. Consensus regarding the eligibility of complex cases was reached by discussion. Data were 
extracted by one researcher (DS), with 10 percent extracted and reviewed by a second researcher to 
ensure accuracy and reliability. All data were entered into SPSS (V.23) (IBM Corp, 2015), including: 

 Crash information: date, time, location - LGA region, type, counterpart involvement, counterpart 
type; 

 Road user: age, sex, usual residence - LGA region, road user type, road user movement prior to 
impact, road user at-fault status, road user errors; 

 Roads and Roadsides: surface and condition, type, light and atmospheric condition, intersection 
presence, intersection type, traffic control, traffic volume; 

 Speeds: posted speed limit, high-speed zone (>80km / hour), estimated speed prior to impact; 

 Vehicles: type, make, model, year of manufacturer, crashworthiness rating (CWR)12, point of 
impact, damage, mechanical inspection, mechanical failure, and 

                                                 
12 Vehicle CWR is a measure of the risk of death or serious injury to a driver or passenger of that vehicle when it is involved in a crash (Newstead, Watson 

& Cameron, 2016). It should be noted that a lower CWR is associated with a lower risk of death or serious injury to a driver or passenger of that vehicle when 
it is involved in a crash (Newstead et al., 2016). 
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 Coroner's information: local case number, death date; death circumstances, the medical cause 
of death, case intent (e.g., unintentional, intentional, undetermined etc.,) case type (e.g., external, 
natural cause etc.), coroners' comments and recommendations. 

6.1.4 Ethics 

Ethics approval was granted by the Monash University Human Research Ethics Committee, and the 
Justice Human Research Ethics Committee with an endorsement from the CCOV. 

6.1.5 Data Analysis 

Descriptive statistical analyses were conducted to describe socio-demographic characteristics of the 
deceased older road user, crash characteristics and circumstances, and presence and contribution of 
risk factors. The average annual rate of fatal ORU crashes in Victoria, Australia per 100,000 population 
for 2013-2014 was also calculated by averaging the number of fatal ORU crashes for 2013-2014, then 
dividing the average number by the total population of Victoria in 2013-2014 (ABS, 2015), and multiplying 
this result by 100,000. The 95% confidence interval for this rate, was calculated using the following 
formulae: Upper Limit = (1000 / n) (d + (1.96 x square root of d)); Lower Limit = (1000 / n) (d - (1.96 x 
square root of d)); Where: d = number of events upon which the rate is based; n = denominator of the 
rate.  

To provide the broader context, data related to fatal crashes for middle-aged road users (aged 40-55 
years) in Victoria for 2013-2014 (n=89) were extracted from CCOV's Surveillance Database (including 
age, sex, and road user type). It should be noted that complete coronial records detailing crash 
characteristics for middle-aged road user were not extracted due to budget and time restraints. Therefore, 
it was only possible to calculate the average annual rates for fatal middle-aged road user crashes, and 
to conduct bivariate analyses (e.g., chi-square tests) to explore the relationship between road user age 
group (older vs. middle-aged) and road user type, as well as the relationship between road user age 
group (older vs. middle-aged) and sex. 

6.2 RESULTS 

From January 1st 2013 to December 31st 2014, 190 fatal ORU crashes were investigated by the CCOV. 
After the exclusion of cases that did not meet the study criteria (n=52), 138 unintentional fatal ORU 
crashes were examined (see Figure 87).  
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Figure 87 Fatal ORU crash in Victoria, Australia across 2013-2014 

‘Transport injury event’ with at least one deceased ORU 
(n=190) 

  

Included records:  
External cause of death from unintentional 

road transport crash  
(n=138) 

Excluded records: 
Open cases (n=7) 

Crash outside VIC (n=2) 
Intentional (n=2)  

Natural causes (n=26) 
Other (n=15) 

Deceased ORU types 
(n=138) 

Car/4WD/Van driver 
(n=61) 

Pedestrian 
(n=44) 

Pedal cyclist 
(n=6) 

Motorcyclist 
(n=2) 

Mobility scooter user 
(n=1) 

Counterpart involved 
(n=135) 

Passenger/Light vehicle 
(n=82) 

Stationary or fixed object 
(n=35) 

Heavy vehicle 
(n=8) 

Train/Tram 
(n=6) 

Bicycle 
(n=3) 

Not stated 
(n=1) 

Passenger 
(n=24) 
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External cause of death from unintentional road transport accounted for 72.6 percent of transport injury events across 
2013-2014. Other transport injury events with at least one deceased ORU investigated by the CCOV across 2013-2014 
were: natural causes (11.6%), intentional causes (1.1%), and undetermined causes (3.2%). Most ‘natural cause’ fatal 
ORU crashes were caused by ‘ischaemic heart disease’ (54.5%). 

6.2.1 Frequency and rate of fatal ORU crashes in Victoria, Australia  

One hundred and thirty-eight unintentional fatal ORU crashes were identified in the CCOV Surveillance Database. Of 
these fatal ORU crashes, most involved older drivers (44.2%), followed by older pedestrians (31.8%), older passengers 
(17.4%), older pedal cyclists (4.3%), older motorcyclists (1.4%) and older mobility scooter users (0.7%).  

An examination of the socio-demographic characteristics of the 138 deceased ORUs showed that the median age was 
79.0 years (IQR: 73.0-85.0 years) and ranged from 65.0-95.0 years. The deceased older road user's sex was fairly equally 
distributed (male: 52.5%; female: 47.8%). However, deceased older passengers were more likely to be female (79.2%) 
(See Table 43).  

The majority of deceased ORUs resided in metropolitan areas in the state of Victoria (60.1%), with the greatest proportion 
living in Greater Melbourne-Outer local government areas (LGA, Department of Human Services, 2016) (26.8%;). License 
status, licence restrictions and whether the deceased was known to VicRoads (i.e., whether they were known to VicRoads’ 
medical review team) was investigated for deceased older drivers and deceased older motorcyclists. However, this data 
was not available for most deceased road users (54.0%, 69.8%, 77.8% respectively). The average rate of fatal ORU 
crashes in Victoria per 100,000 population during 2013-2014 was 8.1 (95% CI 6.0-10.2).  

To provide context, fatal ORU crashes were compared to fatal middle-aged road user crashes (n=89). The average rate 
of fatal middle-aged road user crashes (aged 40-55 years) in Victoria per 100,000 population was 3.6 (95% CI 2.5-4.6). 
There was a significant relationship between age group and deceased road user type (χ2 (15, N = 227) = 33.56, p < 0.01); 
the proportion of deceased drivers decreased with age (40-55 years: 52.2%; <65 years: 50.0%; <75 years: 45.1%; <85 
years: 35.9%), whereas the proportion of deceased pedestrians increased with age (40-55 years: 15.9%; <65 years: 
22.9%; <75 years: 31.4%; <85 years: 43.6%). In addition, there was a significant relationship between age group and sex. 
The proportion of deceased male road users was significantly higher for the middle-aged road user group (76.4%) 
compared to the ORU group (52.2%, χ2 (1, N = 227) = 13.44, p < 0.01). 
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Table 43 Socio-demographic characteristics of deceased ORUs 
 

Deceased ORU group  
Driver* 
% (n) 

Passenger 
% (n) 

Pedestrian 
% (n) 

Pedal cyclist 
% (n) 

Motorcyclist 
% (n) 

Mobility 
scooter 
% (n) 

All ORU 
% (n) 

Age group 65-74 years 37.7% (23) 33.3% (8) 25.0% (11) 33.3% (2) 100% (2) 100% (1) 34.1% (47) 

75-84 years 39.3% (24) 37.5% (9) 36.4% (16) 50.0% (3) 0.0% (0) 0.0% (0) 37.7% (52) 

85+ years 23.0% (14) 29.2% (7) 38.6% (17) 16.7% (1) 0.0% (0) 0.0% (0) 28.3% (39) 

Total 100% (61) 100% (24) 100% (44) 100% (6) 100% (2) 100% (1) 100% (138) 

Gender Male 59.0% (36) 20.8% (5) 52.3% (23) 100% (6) 50.0% (1) 100% (1) 52.2% (72) 

Female 41.0% (25) 79.2% (19) 47.7% (21) 0.0% (0) 50.0% (1) 0.0% (0) 47.8% (66) 

Total 100% (61) 100% (24) 100% (44) 100% (6) 100% (2) 100% (1) 100% (138) 

Usual residence Metropolitan 44.3% (27) 58.3% (14) 88.6% (39) 33.3% (2) 0.0% (0) 100% (1) 60.1% (83) 

Regional/Rural 50.8% (31) 33.3% (8) 9.1% (4) 66.7% (4) 50.0% (1) 0.0% (0) 34.8% (48) 

Not stated 4.9% (3) 8.3% (2) 2.3% (1) 0.0% (0) 50.0% (1) 0.0% (0) 5.1% (7) 

Total 100% (61) 100% (24) 100% (44) 100% (6) 100% (2) 100% (1) 100% (138) 

Usual residence – Local 
Government Area (LGA) 

Greater Melbourne - Inner 1.6% (1) 0.0% (0) 6.8% (3) 0.0% (0) 0.0% (0) 0.0% (0) 2.9% (4) 

Greater Melbourne - Metro 16.4% (10) 33.3% (8) 54.5% (24) 0.0% (0) 0.0% (0) 0.0% (0) 3.4% (42) 

Greater Melbourne - Outer 26.2% (16) 25.0% (6) 27.3% (12) 33.3% (2) 0.0% (0) 100% (1) 26.8% (37) 

Southwest 3.3% (2) 0.0% (0) 2.3% (1) 0.0% (0) 0.0% (0) 0.0% (0) 2.2% (3) 

Central Highlands & Goldfields 9.8% (6) 4.2% (1) 2.3% (1) 0.0% (0) 0.0% (0) 0.0% (0) 5.8% (8) 

Goulburn Valley 4.9% (3) 4.2% (1) 0.0% (0) 16.7% (1) 0.0% (0) 0.0% (0) 3.6% (5) 

Northeast 3.3% (2) 8.3% (2) 0.0% (0) 16.7% (1) 0.0% (0) 0.0% (0) 3.6% (5) 

Gippsland 9.8% (6) 8.3% (2) 0.0% (0) 33.3% (2) 0.0% (0) 0.0% (0) 7.2% (10) 

Western District 9.8% (6) 8.3% (2) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 5.8% (8) 

Wimmera 3.3% (2) 0.0% (0) 2.3% (1) 0.0% (0) 0.0% (0) 0.0% (0) 2.2% (3) 

The Mallee 6.6% (4) 0.0% (0) 2.3% (1) 0.0% (0) 50.0% (1) 0.0% (0) 4.3% (6) 

Not stated 4.9% (3) 8.3% (2) 2.3% (1) 0.0% (0) 50.0% (1) 0.0% (0) 5.1% (7) 

  Total 100% (61) 100% (24) 100% (44) 100% (6) 100% (2) 100% (1) 100% (138) 
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6.2.2 Crash characteristics and circumstances for fatal ORU crashes 

The crash characteristics and circumstances for fatal ORU crashes are outlined in Table 44 and Table 
45. The majority of fatal ORU crashes were single fatality crashes (all ORUs: 87.7%; older drivers: 85.2%; 
older passengers: 70.8%; older pedestrians: 97.7%; older pedal cyclists: 100%, older motorcyclists: 
100%; older mobility scooter users: 100%) that occurred in metropolitan areas in the state of Victoria 
(58.7%), with the greatest proportion occurring in Greater Melbourne-Metro and Greater Melbourne-
Outer LGAs (26.8%, 23.9% respectively), and most crashes occurred within the LGA of the deceased 
older road user's usual residence (73.2%). The medical cause of death was most frequently 'Multiple 
injuries sustained in a motor vehicle accident' (52.4%) or 'Head injuries sustained in a motor vehicle 
incident' (13.0%). Deaths due to head injuries were frequent for deceased older pedestrians (25.0%) and 
deceased older pedal cyclists (50.0%). 

The majority of fatal ORU crashes occurred: during daylight (76.1%), between 12 noon-6pm (44.9%), on 
weekdays (80.4%), in dry/clear conditions (89.1%), on roadways (58%) or highways/freeways (29.0%). 
An examination of Victorian Definitions for Classifying Accidents (DCA) codes (VicRoads, 2008) showed 
that deceased older drivers were more likely to veer ‘off path on straight’ (32.8%), specifically, ‘turning 
right off carriageway into an object/parked vehicle’ (18.0%). For deceased older pedestrians, the most 
common DCA category was ‘pedestrians on foot’ (88.6%), specifically ‘near side’ crashes (31.8%), 
involving the pedestrian walking on to the road from the left side of the vehicle. 
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Table 44 Characteristics of fatal ORU crashes 
 

Deceased ORU group 
 

Driver* 
% (n) 

Passenger 
% (n) 

Pedestrian 
% (n) 

Pedal cyclist 
% (n) 

Motorcyclist 
% (n) 

Mobility scooter 
% (n) 

All ORU 
% (n) 

Crash location - LGA Greater Melbourne - Inner 3.3% (2) 12.5% (3) 9.1% (4) 0.0% (0) 0.0% (0) 0.0% (0) 6.5% (9) 

Greater Melbourne - Metro 14.8% (9) 16.7% (4) 54.5% (24) 0.0% (0) 0.0% (0) 0.0% (0) 26.8% (37) 

Greater Melbourne - Outer 21.3% (13) 25.0% (6) 25.0% (11) 33.3% (2) 0.0% (0) 100% (1) 23.9% (33) 

Southwest 1.6% (1) 0.0% (0) 2.3% (1) 0.0% (0) 0.0% (0) 0.0% (0) 1.4% (2) 

Central Highlands & Goldfields 13.1% (8) 8.3% (2) 2.3% (1) 0.0% (0) 0.0% (0) 0.0% (0) 8.0% (11) 

Goulburn Valley 4.9% (3) 8.3% (2) 2.3% (1) 0.0% (0) 0.0% (0) 0.0% (0) 4.3% (6) 

Northeast 8.2% (5) 8.3% (2) 0.0% (0) 33.3% (2) 0.0% (0) 0.0% (0) 6.5% (9) 

Gippsland 6.6% (4) 8.3% (2) 0.0% (0) 33.3% (2) 50.0% (1) 0.0% (0) 6.5% (9) 

Western District 14.8% (9) 12.5% (3) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 8.7% (12) 

Wimmera 1.6% (1) 0.0% (0) 2.3% (1) 0.0% (0) 0.0% (0) 0.0% (0) 1.4% (2) 

The Mallee 6.6% (4) 0.0% (0) 2.3% (1) 0.0% (0) 50.0% (1) 0.0% (0) 4.3% (6) 

Not stated 3.3% (2) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 1.4% (2) 
 

Total 100% (61) 100% (24) 100% (44) 100% (6) 100% (2) 100% (1) 100% (138) 

Crash location – Within ORUs 
usual residence LGA? 

No 23.0% (14) 29.2% (7) 11.4% (5) 16.7% (1) 50.0% (1) 0.0% (0) 20.3% (28) 

Yes 68.9% (42) 62.5% (15) 86.4% (38) 83.3% (5) 0.0% (0) 100% (1) 73.2% (101) 

Not stated 8.1% (5) 8.3% (2) 2.3% (1) 0.0% (0) 50.0% (1) 0.0% (0) 6.5% (9) 

Total 100% (61) 100% (24) 100% (44) 100% (6) 100% (2) 100% (1) 100% (138) 

Deceased ORU - Medical cause 
of death  

Multiple injuries sustained in a 
motor vehicle incident 

52.4% (32) 45.8% (11) 43.2% (19) 50.0% (3) 100% (2) 0.0% (0) 48.6% (67) 

 Head injuries sustained in a motor 
vehicle incident 

1.6% (1) 8.3% (2) 25.0% (11) 50.0% (3) 0.0% (0) 100% (1) 13.0% (18) 

 Chest injuries sustained in a 
motor vehicle incident 

6.6% (4) 4.2% (1) 2.3% (1) 0.0% (0) 0.0% (0) 0.0% (0) 4.3% (6) 

 Cervical spine injuries sustained 
in a motor vehicle incident 

4.9% (3) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 2.2% (3) 

 Neck injuries sustained in a motor 
vehicle incident 

4.9% (3) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 2.2% (3) 
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Deceased ORU group 

 
Driver* 
% (n) 

Passenger 
% (n) 

Pedestrian 
% (n) 

Pedal cyclist 
% (n) 

Motorcyclist 
% (n) 

Mobility scooter 
% (n) 

All ORU 
% (n) 

 Head and chest injuries sustained 
in a motor vehicle incident 

1.6% (1) 8.3% (2) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 2.2% (2) 

 Complications of injuries 
sustained in a motor vehicle 
incident 

8.2% (5) 29.2% (7) 20.5% (9) 0.0% (0) 0.0% (0) 0.0% (0) 15.2% (21) 

 Other 19.7% (12) 4.2% (1) 9.1% (4) 0.0% (0) 0.0% (0) 0.0% (0) 12.3% (17) 

 Total 100% (61) 100% (24) 100% (44) 100% (6) 100% (2) 100% (1) 100% (138) 
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Table 45 Circumstances for fatal ORU crashes 
 

Deceased ORU group 
 

Driver* 
% (n) 

Passenger 
% (n) 

Pedestrian 
% (n) 

Pedal cyclist 
% (n) 

Motorcyclist 
% (n) 

Mobility scooter 
% (n) 

All ORU 
% (n) 

Crash - Time 12am-6am 0.0% (0) 0.0% (0) 2.3% (1) 0.0% (0) 0.0% (0) 0.0% (0) 0.7% (1) 

6am-12noon 27.9% (17) 37.5% (9) 50.0% (22) 33.3% (2) 50.0% (1) 0.0% (0) 37.0% (51) 

12noon-6pm 52.5% (32) 54.2% (13) 29.5% (13) 33.3% (2) 50.0% (1) 100% (1) 44.9% (62) 

6pm-12am 8.2% (5) 8.3% (2) 18.2% (8) 0.0% (0) 0.0% (0) 0.0% (0) 10.9% (15) 

Not stated 11.5% (7) 0.0% (0) 0.0% (0) 33.3% (2) 0.0% (0) 0.0% (0) 6.5% (9) 

Total 100% (61) 100% (24) 100% (44) 100% (6) 100% (2) 100% (1) 100% (138) 

Crash - Day Weekday 83.6% (51) 75.0% (18) 77.3% (34) 83.3% (5) 100% (2) 100% (1) 80.4% (111) 

Weekend 16.4% (10) 25.0% (6) 22.7% (10) 16.7% (1) 0.0% (0) 0.0% (0) 19.6% (27) 

Total 100% (61) 100% (24) 100% (44) 100% (6) 100% (2) 100% (1) 100% (138) 

Crash – Light condition Daylight 80.3% (49) 83.3% (20) 68.2% (30) 66.7% (4) 50.0% (1) 100% (1) 76.1% (105) 

Dusk/dawn 0.0% (0) 0.0% (0) 9.1% (4) 33.3% (1) 0.0% (0) 0.0% (0) 3.6% (5) 

Dark – street lights  1.6% (1) 4.2% (1) 15.9% (7) 0.0% (0) 0.0% (0) 0.0% (0) 6.5% (9) 

Dark – no street lights 4.9% (3) 4.2% (1) 2.3% (1) 0.0% (0) 0.0% (0) 0.0% (0) 3.6% (5) 

Dark – unknown  3.3% (2) 4.2% (1) 2.3% (1) 0.0% (0) 0.0% (0) 0.0% (0) 2.9% (4) 

Not stated 9.8% (6) 4.2% (1) 2.3% (1) 33.3% (1) 50.0% (1) 0.0% (0) 7.2% (10) 

Total 100% (61) 100% (24) 100% (44) 100% (6) 100% (2) 100% (1) 100% (138) 

Crash - Atmospheric condition Dry/clear 78.7% (48) 75.0% (18) 88.6% (39) 83.3% (5) 100% (2) 100% (1) 81.9% (113) 

Raining/wet  13.1% (8) 16.7% (4) 9.1% (4) 0.0% (0) 0.0% (0) 0.0% (0) 11.6% (16) 

Strong winds 0.0% (0) 0.0% (0) 2.3% (1) 0.0% (0) 0.0% (0) 0.0% (0) 0.7% (1) 

Not stated 8.2% (5) 8.3% (2) 0.0% (0) 16.7% (1) 0.0% (0) 0.0% (0) 5.8% (8) 

Total 100% (61) 100% (24) 100% (44) 100% (6) 100% (2) 100% (1) 100% (138) 

Crash – Location  Roadway 59.0% (36) 45.8% (11) 63.6% (28) 66.7% (4) 0.0% (0) 100% (1) 58.0% (80) 

Highway/Freeway 39.3% (24) 50.0% (12) 4.5% (2) 16.7% (1) 50.0% (1) 0.0% (0) 29.0% (40) 

Footpath 0.0% (0) 0.0% (0) 2.3% (1) 0.0% (0) 0.0% (0) 0.0% (0) 0.7% (1) 

Parking area 0.0% (0) 4.2% (1) 15.9% (7) 0.0% (0) 0.0% (0) 0.0% (0) 5.8% (8) 

Railway (other than station) 0.0% (0) 0.0% (0) 4.5% (2) 16.7% (1) 0.0% (0) 0.0% (0) 2.2% (3) 

Other specified place 0.0% (0) 0.0% (0) 9.1% (4) 0.0% (0) 50.0% (1) 0.0% (0) 3.6% (5) 

Not stated 1.6% (1) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.7% (1) 

Total 100% (61) 100% (24) 100% (44) 100% (6) 100% (2) 100% (1) 100% (138) 
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Deceased ORU group 

 
Driver* 
% (n) 

Passenger 
% (n) 

Pedestrian 
% (n) 

Pedal cyclist 
% (n) 

Motorcyclist 
% (n) 

Mobility scooter 
% (n) 

All ORU 
% (n) 

Crash – DCA category Pedestrian on foot 0.0% (0) 0.0% (0) 88.6% (39) 0.0% (0) 0.0% (0) 0.0% (0) 28.3% (39) 

Vehicles from adjacent directions 23.0% (14) 37.5% (9) 0.0% (0) 0.0% (0) 0.0% (0) 100% (1) 17.4% (24) 

Vehicles from opposing directions 13.1% (8) 12.5% (3) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 8.0% (11) 

Vehicles from same direction 11.5% (7) 8.3% (2) 0.0% (0) 50.0% (3) 0.0% (0) 0.0% (0) 8.7% (12) 

Manoeuvring 4.9% (3) 8.3% (2) 2.3% (1) 0.0% (0) 0.0% (0) 0.0% (0) 4.3% (6) 

On path 4.9% (3) 0.0% (0) 2.3% (1) 16.7% (1) 0.0% (0) 0.0% (0) 3.6% (5) 

Off path on straight 32.8% (20) 25.0% (6) 0.0% (0) 0.0% (0) 50.0% (1) 0.0% (0) 19.6% (27) 

Off path on curve 8.2% (5) 4.2% (1) 0.0% (0) 0.0% (0) 50.0% (1) 0.0% (0) 5.1% (7) 

Passenger and miscellaneous 0.0% (0) 4.2% (1) 6.8% (3) 33.3% (2) 0.0% (0) 0.0% (0) 4.3% (6) 

Unknown 1.6% (1) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.7% (1) 

Total 100% (61) 100% (24) 100% (44) 100% (6) 100% (2) 100% (1) 100% (138) 

 



142 MONASH UNIVERSITY ACCIDENT RESEARCH CENTRE 

6.2.3 Presence and contribution of individual factors for fatal ORU crashes 

The full coronial record was used to identify the presence and contribution of individual factors within four 
key components of the Safe System approach, comprising: roads and roadsides, vehicles (and 
counterparts), speeds and road users, for each of the fatal ORU crashes. 

6.2.3.1 Road and roadside characteristics for fatal ORU crashes 

As shown in Table 46, most fatal ORU crashes occurred ‘on-road’ (87.0%). When on-road fatal ORU 
crashes were further examined, the fatal ORU crashes were most likely to occur on roads that: were 
paved (94.2%) and dry (74.2%) and had light traffic volume (38.3%). Less than half of all on-road fatal 
ORU crashes occurred at intersections (42.5%). For those on-road crashes that did occur at intersections, 
deceased older drivers and deceased older passengers were most likely to be involved in fatal crashes 
at give way signs (44.4%; 38.5%), whereas deceased older pedestrians were most likely to be involved 
in crashes at pedestrian crossings (40.0%). 
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Table 46 Road and roadside characteristics for fatal ORU crashes 
 

Deceased ORU group 
 

Driver* 
% (n) 

Passenger 
% (n) 

Pedestrian 
% (n) 

Pedal cyclist 
% (n) 

Motorcyclist 
% (n) 

Mobility scooter 
% (n) 

All ORUs 
% (n) 

Crash location – On-road No 0.0% (0) 4.2% (1) 31.8% (14) 16.7% (1) 50.0% (1) 0.0% (0) 12.3% (17) 

Yes 98.4% (60) 95.8% (23) 68.2% (30) 83.3% (5) 50.0% (1) 100% (1) 87.0% (120) 

Not stated 1.6% (1) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.7% (1) 

Total 100% (61) 100% (24) 100% (44) 100% (6) 100% (2) 100% (1) 100% (138) 

Crash - Road surface type (on-

road crashes only) 
Paved 93.3% (56) 100% (23) 100% (30) 40.0% (2) 100% (1) 100% (1) 94.2% (113) 

Unpaved 0.0% (0) 0.0% (0) 0.0% (0) 20.0% (1) 0.0% (0) 0.0% (0) 0.8% (1) 

Gravel 3.3% (2) 0.0% (0) 0.0% (0) 20.0% (1) 0.0% (0) 0.0% (0) 2.5% (3) 

Not stated 3.3% (2) 0.0% (0) 0.0% (0) 20.0% (1) 0.0% (0) 0.0% (0) 2.5% (3) 

Total 100% (60) 100% (23) 100% (30) 100% (5) 100% (1) 100% (1) 100% (120) 

Crash - Road surface condition 
(on-road crashes only) 

Dry 78.3% (47) 65.2% (15) 76.7% (23) 60.0% (3) 0.0% (0) 100% (1) 74.2% (89) 

Wet 15.0% (9) 21.7% (5) 20.0% (6) 0.0% (0) 100% (1) 0.0% (0) 17.5% (21) 

Muddy 0.0% (0) 0.0% (0) 0.0% (0) 20.0% (1) 0.0% (0) 0.0% (0) 0.8% (1) 

Icy 0.0% (0) 4.3% (1) 3.3% (1) 0.0% (0) 0.0% (0) 0.0% (0) 1.7% (2) 

Not stated 6.7% (4) 8.7% (2) 0.0% (0) 20.0% (1) 0.0% (0) 0.0% (0) 5.8% (7) 

  Total 100% (60) 100% (23) 100% (30) 100% (5) 100% (1) 100% (1) 100% (120) 

Crash - Road traffic volume (on-

road crashes only) 
Light 40.0% (24) 34.8% (8) 40.0% (12) 20.0% (1) 0.0% (0) 100% (1) 38.3% (46) 

Medium 21.7% (13) 30.4% (7) 10.0% (3) 40.0% (2) 100% (1) 0.0% (0) 21.7% (26) 

Heavy 1.7% (1) 4.3% (1) 23.3% (7) 0.0% (0) 0.0% (0) 0.0% (0) 7.5% (9) 

Not stated 36.7% (22) 30.4% (7) 26.7% (8) 40.0% (2) 0.0% (0) 0.0% (0) 32.5% (39) 

Total 100% (60) 100% (23) 100% (30) 100% (5) 100% (1) 100% (1) 100% (120) 

Crash location – Intersection 
(on-road crashes only) 

No 55.0% (33) 43.5% (10) 66.7% (20) 100% (5) 100% (1) 0.0% (0) 57.5% (69) 

Yes 45.0% (27) 56.5% (13) 33.3% (10) 0.0% (0) 0.0% (0) 100% (1) 42.5% (51) 

Total 100% (60) 100% (23) 100% (30) 100% (5) 100% (1) 100% (1) 100% (120) 
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Deceased ORU group 

 
Driver* 
% (n) 

Passenger 
% (n) 

Pedestrian 
% (n) 

Pedal cyclist 
% (n) 

Motorcyclist 
% (n) 

Mobility scooter 
% (n) 

All ORUs 
% (n) 

Crash location – Intersection 
type (on-road crashes only) 

Intersection Stop/Go operating signal 7.4% (2) 38.5% (5) 30.0% (3) 0.0% (0) 0.0% (0) 0.0% (0) 19.6% (10) 

Control signal out of 
order/malfunctioning 

3.7% (1) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 2.0% (1) 

Pedestrian operated signal 0.0% (0) 0.0% (0) 10.0% (1) 0.0% (0) 0.0% (0) 0.0% (0) 2.0% (1) 

Pedestrian crossing 0.0% (0) 0.0% (0) 40.0% (4) 0.0% (0) 0.0% (0) 0.0% (0) 7.8% (4) 

Roundabout sign 3.7% (1) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 2.0% (1) 

Stop sign 11.1% (3) 15.4% (2) 0.0% (0) 0.0% (0) 0.0% (0) 100% (1) 11.8% (6) 

Give way sign 44.4% (12) 38.5% (5) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 33.3% (17) 

No control 25.9% (7) 7.7% (1) 20.0% (2) 0.0% (0) 0.0% (0) 0.0% (0) 19.6% (10) 

Not stated 3.7% (1) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 0.0% (0) 2.0% (1) 

Total 100% (27) 100% (13) 100% (10) 0.0% (0) 0.0% (0) 100% (1) 100% (51) 
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6.2.3.2 Vehicles (and counterparts) characteristics for fatal ORU crashes 

Of the 138 fatal ORU crashes, 97.8 percent involved a counterpart, of which the majority were passenger 
cars (50.0%), or fixed/stationary objects (25.4%) of which the majority were trees (45.7%) or embankment 
(22.9%, see Figure 87).  

In terms of the crash-involved vehicles for deceased older drivers and deceased older passengers, most 
were passenger cars (87.1%) that were manufactured between 2000-2009 (44.7%) (See Table 47). For 
deceased older drivers and passengers, the CWRs of the crash-involved vehicle were also identified. 
CWR were available for the majority of crash-involved vehicles (63.5%), with most crash-involved 
vehicles likely to score a CWR between 2-2.99 percent (35.2%) and 3-3.99 percent (31.5%). The majority 
of crash-involved vehicles sustained extensive (unit repairable) damage (50.6%), with most of the 
damage sustained to the front of the vehicle (47.1%). Mechanical inspections were conducted on 60.0 
percent of crash-involved vehicles; however, mechanical failure was not identified as a contributory factor 
for any inspected crash-involved vehicle (0.0%).  

Table 47 Vehicle characteristics for fatal ORU crashes 

   Deceased ORU group 

   Driver* 
% (n) 

Passenger 
% (n) 

All ORUs 
% (n) 

Vehicle – Type? 
Passenger car 86.9% (53) 87.5% (21) 87.1% (74) 

Light truck, Utility van, Utility 
(Ute), Pickup truck 

6.6% (4) 4.2% (1) 5.9% (5) 

4WD, Sport Utility vehicle, Jeep 3.3% (2) 0.0% (0) 2.4% (2) 

Other light vehicle with > 4 
wheels 

0.0% (0) 4.2% (1) 1.2% (1) 

Not stated 3.3% (2) 4.2% (1) 3.5% (3) 

Total 100% (61) 100% (24) 100% (85) 

Vehicle – Year of 
manufacture? 

1960-1969 0.0% (0) 4.2% (1) 1.2% (1) 

1970-1979 0.0% (0) 0.0% (0) 0.0% (0) 

1980-1989 4.9% (3) 0.0% (0) 3.5% (3) 

1990-1999 26.2% (16) 16.7% (4) 23.5% (20) 

2000-2009 45.9% (28) 41.7% (10) 44.7% (38) 

2010-2014 9.8% (6) 20.8% (5) 12.9% (11) 

Not stated 13.1% (8) 16.7% (4) 14.1% (12) 

Total 100% (61) 100% (24) 100% (85) 

Vehicle – CWR Available? 
No 4.9% (3) 20.8% (5) 9.4% (8) 

Yes 68.9% (42) 50.0% (12) 63.5% (54) 

Not stated 26.2% (16) 29.2% (7) 27.1% (23) 

Total 100% (61) 100% (24) 100% (85) 

Vehicle – CWR Rating13 
0-0.99%  0.0% (0) 0.0% (0) 0.0% (0) 

1-1.99% 16.7% (7) 0.0% (0) 13.0% (7) 

2-2.99% 31.0% (13) 50.0% (6) 35.2% (19) 

3-3.99% 31.0% (13) 33.3% (4) 31.5% (17) 

4-4.99% 7.1% (3) 16.6% (2) 9.3% (5) 

5-5.99% 4.8% (2) 0.0% (0) 3.7% (2) 

                                                 

13 Note that a lower CWR is associated with a lower risk of death or serious injury to a driver or passenger of that vehicle when it is involved in a crash 

(Newstead et al., 2016). 



146 MONASH UNIVERSITY ACCIDENT RESEARCH CENTRE 

   Deceased ORU group 

   Driver* 
% (n) 

Passenger 
% (n) 

All ORUs 
% (n) 

6-6.99% 4.8% (2) 0.0% (0) 3.7% (2) 

7-7.99% 4.8% (2) 0.0% (0) 3.7% (2) 

  
Total 100% (42) 100% (12) 100% (54) 

Vehicle – Damage level 
Moderate – unit vehicle 4.9% (3) 8.3% (2) 5.9% (5) 

Moderate – unit towed away 6.6% (4) 12.5% (3) 8.2% (7) 

Major – unity towed away 18.0% (11) 25.0% (6) 20.0% (17) 

Extensive – unit unrepairable 57.4% (35) 33.3% (8) 50.6% (43) 

Not applicable 0.0% (0) 4.2% (1) 1.2% (1) 

Not stated 13.1% (8) 16.7% (4) 14.1% (12) 

Total 100% (61) 100% (24) 100% (85) 

Vehicle – Point of damage 
Front 52.5% (32) 33.3% (8) 47.1% (40) 

Right – front panel/door 32.8% (20) 25.0% (6) 30.6% (26) 

Right – rear panel/door 1.6% (1) 4.2% (1) 2.4% (2) 

Left – front panel/door 4.9% (3) 20.8% (5) 9.4% (8) 

Left – rear panel/door 1.6% (1) 4.2% (1) 2.4% (2) 

Top under carriage 1.6% (1) 0.0% (0) 1.2% (1) 

Rear 1.6% (1) 0.0% (0) 1.2% (1) 

Not applicable 0.0% (0) 4.2% (1) 1.2% (1) 

Not stated 3.3% (2) 8.3% (2) 4.7% (4) 

Total 100% (61) 100% (24) 100% (85) 

Vehicle – Mechanical 
inspection conducted? 

No 13.1% (8) 12.5% (3) 12.9% (11) 

Yes 57.4% (35) 66.7% (16) 60.0% (51) 

Not stated 29.5% (18) 20.8% (5) 27.1% (23) 

Total 100% (61) 100% (24) 100% (85) 

Vehicle – Mechanical failure 
(inspected vehicles only) 

No 100% (35) 100% (16) 100% (51) 

Yes 0.0% (0) 0.0% (0) 0.0% (0) 

Total 100% (35) 100% (16) 100% (51) 

Vehicle – Airbag deployed 
No 18.0% (11) 33.3% (8) 22.4% (19) 

Yes 47.5% (29) 37.5% (9) 44.7% (38) 

Not applicable – not fitted 19.7% (12) 8.3% (2) 16.5% (14) 

Not stated 14.8% (9) 20.8% (5) 16.5% (14) 

Total 100% (61) 100% (24) 100% (85) 

6.2.3.3 Speed characteristics for fatal ORU crashes 

Less than half of all fatal ORU crashes occurred on roads with high posted speed limits (e.g.,> 70 km/hr) 
(49.2%) (See Table 48). A significant proportion of deceased ORUs was not reported to be travelling in 
excess of posted speed limit (44.7%). However, speed was not stated for the majority of deceased ORUs 
(50.6%). Similarly, most drivers of counterpart vehicles were not reported to be travelling in excess of 
posted speed limit (56.9%), and speed was also not stated for a significant proportion of counterparts 
(33.3%). 
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Table 48 Speed characteristics for fatal ORU crashes 

 Deceased ORU group 

 Driver* 
% (n) 

Passenger 
% (n) 

Pedestrian 
% (n) 

Pedal cyclist 
% (n) 

Motorcyclist 
% (n) 

Mobility scooter 
% (n) 

All ORUs 
% (n) 

Crash location – high posted 
speed limit (on-road crashes 

only) 

No 38.3% (23) 34.8% (8) 90.0% (27) 0.0% (0) 0.0% (0) 100% (1) 49.2% (59) 

Yes 50.0% (30) 56.5% (13) 3.3% (1) 60.0% (3) 100% (1) 0.0% (0) 40.0% (48) 

Not stated 11.7% (7) 8.7% (2) 6.7% (2) 40.0% (2) 0.0% (0) 0.0% (0) 10.8% (13) 

Total 100% (60) 100% (23) 100% (30) 100% (5) 100% (1) 100% (1) 100% (120) 

Deceased ORU speed 
estimated in excess of posted 
speed limit? (on-road crashes 

only) 

No 43.3% (26) 43.5% (10) - - 100% (1) 100% (1) 44.7% (38) 

Yes 5.0% (3) 4.3% (1) - - 0.0% (0) 0.0% (0) 4.7% (4) 

Not stated 51.7% (31) 52.2% (12) - - 0.0% (0) 0.0% (0) 50.6% (43) 

Total 100% (60) 100% (23) - - 100% (1) 100% (1) 100% (85) 

Counterpart speed estimated 
in excess of the posted speed 
limit? (on-road crashes with 

counterpart vehicle only) 

No 57.1% (20) 53.3% (8) - - - 100% (1) 56.9% (29) 

Yes 5.7% (2) 6.7% (1) - - - 0.0% (0) 5.9% (3) 

Not applicable 2.9% (1) 6.7% (1) - - - 0.0% (0) 3.9% (2) 

Not stated 34.3% (12) 33.3% (5) - - - 0.0% (0) 33.3% (17) 

Total 100% (35) 100% (15) - - - 100% (1) 100% (51) 
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6.2.3.4 Road user characteristics for fatal ORU crashes 

Over half of the deceased ORUs were deemed by the police and/or coroner as being ‘at-fault’ for the 
fatal crash (57.9%). Deceased older drivers, older pedestrians and older pedal cyclists were frequently 
reported by the police and/or coroner as being ‘at-fault’ for the crash (65.6%, 54.5%, and 33.3% 
respectively). All other ORU types were not reported by the police and/or coroner as being ‘at-fault’ for 
the crash. 

For those ORUs who were reported by the police and/or coroner as being ‘at-fault’ for the crash, the 
reasons for ‘fault’ were explored in more detail (see Table 49).  

Table 49 ‘At-fault’ reasons for fatal ORU crashes 

 Deceased ORU group 
 

Driver* 
% (n) 

Pedestrian 
% (n) 

Pedal cyclist 
% (n) 

All ORU 
% (n) 

Failed to yield No 42.5% (17) 41.7% (10) 0.0% (0) 40.9% (27) 

Yes 50.0% (20) 58.3% (14) 100% (2) 54.5% (36) 

Not stated 7.5% (3) 0.0% (0) 0.0% (0) 4.5% (3) 

Total 100% (40) 100% (24) 100% (2) 100% (66) 

Misjudgement No 17.5% (7) 0.0% (0) 0.0% (0) 10.6% (7) 

Yes 22.5% (9) 66.7% (16) 100% (2) 40.9% (27) 

Not stated 60.0% (24) 33.3% (8) 0.0% (0) 48.5% (32) 

Total 100% (40) 100% (24) 100% (2) 100% (66) 

Failed to see No 25.0% (10) 16.7% (4) 50.0% (1) 22.7% (15) 

Yes 10.0% (4) 41.7% (10) 50.0% (1) 22.7% (15) 

Not stated 65.0% (26) 41.7% (10) 0.0% (0) 54.5% (36) 

Total 100% (40) 100% (24) 100% (2) 100% (66) 

Inattention/Distraction No 20.0% (8) 4.2% (1) 0.0% (0) 13.6% (9) 

Yes 2.5% (1) 20.8% (5) 50.0% (1) 10.6% (7) 

Not stated 77.5% (31) 75.0% (18) 50.0% (1) 75.8% (50) 

Total 100% (40) 100% (24) 100% (2) 100% (66) 

Fatigue No 15.0% (6) 8.3% (2) 0.0% (0) 12.1% (8) 

Yes 10.0% (4) 0.0% (0) 0.0% (0) 6.1% (4) 

Not stated 75.0% (30) 91.7% (22) 100% (2) 81.8% (54) 

Total 100% (40) 100% (24) 100% (2) 100% (42) 

Lost control No 45.0% (18) - 50.0% (1) 45.2% (19) 

Yes 35.0% (14) - 50.0% (1) 35.7% (15) 

Not stated 20.0% (8) - 0.0% (0) 19.1% (8) 

Total 100% (40) - 100% (2) 100% (42) 

Deceased older drivers were most likely to have ‘failed to yield’ (50.0%), ‘lost control’ (35.0%) or 
‘misjudged’ (22.5%), deceased older pedestrians were most likely to have ‘misjudged’ (66.7%) or ‘failed 
to yield’ at a pedestrian crossing (58.3%), and deceased pedal cyclists were most likely to have 
‘misjudged’ (100%) or ‘failed to yield’ (100%).  

Toxicology reports revealed that alcohol was not detected for most deceased ORUs involved in on-road 
crashes (90.4%), with only one deceased older driver identified as having alcohol in their system (0.9%), 
and the remaining not stated (8.8%), and that illegal drugs were not detected in any of the deceased 
ORUs. All other detected substances for deceased ORUs were either: 1) the older road user’s medication 
which was detected within a therapeutic range or 2) medications administered to the deceased ORU 
post-crash. 
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6.3 SUMMARY 

This study is the first comprehensive examination of unintentional fatal ORU crashes using complete 
coronial records to examine the crash characteristics and circumstances, as well as the presence and 
contribution of individual factors, to identify areas of priority for targeted prevention activity. 

Across 2013-2014, 138 unintentional fatal ORU crashes were investigated by the CCOV, and the average 
annual rate of fatal ORU crashes was more than double the average rate of fatal middle-aged road user 
crashes. These findings are consistent with recent Australian data that showed that, while the annual 
Australian road crash fatalities had declined by 25 percent across 2004-2013, road crash fatalities for 
ORUs had increased by eight percent (BITRE, 2014).  

Most fatal ORU crashes occurred in familiar surroundings and close to home, 'on-road', on roads that 
were paved, had light traffic volume, and during 'low-risk' conditions: between 12 pm-6 pm, on weekdays, 
during daylight and dry/clear conditions. These findings are consistent with previous Australian studies 
that have investigated ORU crash epidemiology using other data sources (Catchpole, Styles, Pyta, & 
Imberger, 2005; Fildes, Corben, Kent, Oxley, Le, & Ryan, 1994; Koppel, et al., 2011; Langford & Koppel, 
2006; Oxley & Whelan, 2008).  

The majority of deceased ORUs were deemed by the coroner and/or police as being ‘at-fault’ for the 
crash. The majority of deceased older drivers ‘failed to yield’, and were involved in a crash at a Give-Way 
(yield) sign. These findings are consistent with those reported by the OECD (2001), who reported that 
older drivers tend to be legally at-fault in their crashes. Similarly, the majority of deceased older 
pedestrians 'failed to yield' or 'misjudged' and were involved in a crash at a pedestrian crossing. These 
findings are consistent with previous research which has shown that, unlike younger pedestrian crashes 
(in which alcohol consumption and distraction seem to be the main predisposing factors), older pedestrian 
crashes tend to involve crossing the road in complex urban areas, and older pedestrians tend to be at-
fault in their crashes due to their inability to handle complex traffic situations such crossing a street 
(OECD, 2001; Oxley & Whelan, 2008).   

The findings related to fatal ORU crash circumstances and risk factors revealed that most fatal ORU 
crashes occurred during 'low-risk' conditions and that RU error was the most significant factor identified 
across the four key components of the Safe System approach. Despite the Safe System approach's aim 
to create a safe and forgiving road system that makes allowance for road user errors and minimises the 
consequences (OECD, 2008), the findings from this study suggest that there are some limitations in the 
road system, in its capacity to accommodate RU errors. This accommodation is particularly important for 
ORUs, given that their susceptibility to serious injury and fatality increases with age (Augenstein, 2001), 
and given the anticipated increased transport needs future cohorts of ORUs (Garrad, 2009; Koppel & 
Berecki-Gisolf, 2015; Siren & Haustein, 2013).  

Several initiatives within the four components of the Safe System approach could make significant gains 
in reducing fatal ORU crashes. While current design features are unlikely to be the primary cause of 
many ORU crashes, design changes to create a more forgiving road environment will have substantial 
road safety benefits (Oxley, Corben, Fildes, O’Hare & Rothengatter, 2004). For example, governments 
and licensing jurisdictions could improve the safety at intersections through reductions in intersection 
complexity, increased visibility and higher conspicuity characteristics, elimination of right-hand turns 
requiring gap acceptance decisions, as well as the installation or retrofit of infrastructure that protects 
pedestrians in areas where there is a high risk of pedestrian crashes, such as areas of high pedestrian 
activity, and especially areas frequented by older pedestrians. It should be noted that a safer road 
environment for ORUs generally means a safer road environment for all-aged road user (Oxley, et al., 
2004). Educational programs or resources should be developed for ORUs which emphasise the benefits 
of driving a newer, safer vehicle, with the vehicle's crashworthiness as a critical consideration when 
purchasing a vehicle (i.e., aiming for 5-star ANCAP or UCSR safety ratings where possible, Newstead, 
et al., 2016). Indeed, research by Budd, Scully, Newstead, and Watson (2012) demonstrated that 
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optimising safe vehicle choice by older drivers has the potential to result in serious injury and fatal crash 
reductions of up to 90 percent (if vehicle cost was not a factor). In addition, governments and licensing 
jurisdictions should encourage the testing and evaluation of in-vehicle technologies designed to prevent 
collisions with vulnerable road users (e.g., pedestrians, pedal cyclists, etc.,), and if evaluations 
demonstrate likely benefits, encourage the uptake of pedestrian/other rad user collision prevention 
technologies in vehicles. Governments and licensing jurisdictions should implement of a program of 
improving safety at intersections through reductions in speed limits and the use of traffic-calming 
measures such as plateaus, as well as setting speed limits in areas of high pedestrian, and other 
vulnerable road user activity, especially areas frequented by ORUs. Educational programs should be 
developed for ORUs that incorporate a discussion about their increased frailty, age-related changes and 
how these may affect their ability to safely use the road system, as well as resources and alternative 
transport options to assist with ongoing mobility.  

While police data is a common source of information for road safety research, this information is largely 
gathered during the early stages of a crash investigation, may change during the course of the 
investigation and, at least in Victoria, is not updated as new evidence is found or existing evidence is 
confirmed or refuted. The coronial brief contains the most accurate and detailed information about the 
crash as the police have had an opportunity to conduct a special investigation, which usually includes a 
full toxicology screen of road users, and in some cases, a crash reconstruction. The coronial brief is a 
key reference document for the coroner and is relied on to inform decisions about whether a public 
hearing (known as an inquest) is required prior to the coroner making their finding. As a result, coronial 
information is a more reliable source of data for road safety research than police data, which may over 
or under-report contributing factors. 

Despite these strengths, there are some limitations that should be noted. The fatal ORU crashes 
examined in this study only related to a two-year period (2013-2014). Consequently, there was a low 
number of cases for three ORU groups (e.g., pedal cyclists, motorcyclists and motor-scooter users), and 
more recent cases did not have complete investigations and were therefore excluded. Secondly, due to 
time and budget constraints, it was not possible to access complete coronial records for middle-aged 
road user and therefore it not possible to determine whether the crash characteristics and circumstances 
associated with fatal ORU crashes, as well as the presence and contribution of individual factors, is 
different to fatal middle-aged road user crashes. Future research should extract complete coronial 
records for both age groups across a longer time period. Thirdly, while coronial records represent a rich 
source of information on the circumstances of and contributing factors to external cause deaths (Driscoll 
et al., 2003), this information was collected for purposes other than research, and therefore some of the 
data within the coronal record related to the presence and contribution of risk factors was missing (e.g., 
0.7 percent of records did not have a Police Form 83 report; 7.2 percent of records did not have a coronial 
brief; 57.6 percent of records did not have a TIS report; 10.8 percent of records did not have a toxicology 
report; 2.2 percent of records did not have an autopsy report, and 2.9 percent of records did not have a 
coronial finding). Fourthly, limited information was available for deceased older passengers - which are 
inherently more complex because factors related to the driver, passenger and counterpart need to be 
collected. Interestingly, of the 24 deceased older passengers, drivers of the crash-involved vehicle were: 
male (79.2%); aged 65 years or older (66.7%); husbands of older passengers (62.5%), were also injured 
and hospitalised (66.7%) or died in the crash (25.0%). These cases should be investigated in more detail 
in the future. Finally, the focus of the current study was unintentional fatal ORU crashes, with fatal ORU 
crashes that were identified as ‘intentional’, ‘undetermined’ or ‘natural cause’ deaths excluded from the 
analysis. However, the authors acknowledge that fatal crashes when ORUs have died by suicide or died 
from natural causes are important considerations for road safety and public health policy. These fatal 
ORU crashes should be investigated in the future. 

In conclusion, road user error was the most significant factor identified in fatal ORU crashes which 
suggests that limitations still exist in the capacity of the road system to accommodate road user errors. 
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Initiatives related to safer roads and roadsides, vehicles, speed zones as well as behavioural approaches 
are key areas of priority for a targeted activity to prevent fatal ORU crashes in the future. 
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PROJECTING FUTURE CRASH INVOLVEMENT SCENARIOS  

7.0 CONTEXT 

For planning purposes, it is of interest to explore the potential change in ORU crashes in the future. As 
shown in this Report, there are a large number of factors that influence crash involvement among ORUs. 
Analysis of the TAC claims data in Section 3.0 highlighted the increase in absolute claim numbers, whilst 
at the same time demonstrating that once population changes were adjusted for, claim rates remained 
constant or experienced a less than 4% average annual reduction. However, it was noted that for the 
purpose of reporting, financing road safety and the care of injured persons, recognition of ‘absolute’ 
numbers remains important. 

To this end, this Section provides a number of estimations for future driver and pedestrian crash-
involvement statistics, and their associated costs in the state of Victoria. This serves as a useful exercise 
in understanding the likely effects of the 'per-person' crash risk remaining constant; that is if nothing in 
terms of crash and injury risk were to change from the 2012-2014 average rate into the future. This can 
provide a useful look into the future, given certain assumptions. In doing so, it is anticipated this can serve 
as motivation for road safety programs and policies tailored to ORUs.  

7.1 PROJECTIONS OF OLDER DRIVER-INVOLVED CRASHES 

The projections presented in this Section have been derived to inform future policy. Hence, projections 
for the period 2020 – 2040 include: 

 Number of persons killed; 

 Number of persons injured, and 

 Associated costs to TAC. 

The projection approach used here is relatively straightforward and relies on the following: 

 Known ratios of males and females killed and injured, on a per population basis, using historic 
2012 – 2014 crash involvement rates (see Table 50). 

Table 50 Driver claim rates – basis for projections 

Drivers 

Age group Male Female 

Injured Killed Injured Killed 

Claim rates 

65-74 years 126.3634 4.3419 117.8135 1.9920 

75-84 years 168.6041 9.4441 123.5122 3.4182 

85+ years 202.5387 13.1199 79.1449 4.0937 

Number (denominator) 

65-74 years 1419 42 1332 19 

75-84 years 1084 54 903 21 

85+ years 386 25 276 12 

 Future population growth, using Australian Bureau of Statistics (Series A), for both males and 
females. 

 Mean financial costs, as per TAC Lifetime Care Costs and total costs. 

Limitations – the modelling approach adopted does not include participation rates (and projected 
changes) in walking, cycling, motorcycle licences, or vehicle licences held. The key assumption is that 
crash risk remains fixed at the average 2012 – 2014 level, and hence does not account for factors such 
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as vehicle safety changes, expected improvements in road safety generally, and other economic factors 
that may positively or negatively influence exposure, and hence crash risk. 

7.1.1 Projections for drivers killed and injured, 2020-2040 

Using the ABS future estimated residential population values (Series A) and the historical claim rates as 
the basis for the projection (Table 50), the future number of male and female drivers injured and killed in 
the future is shown in Figure 88. In short, based on current age- and sex-specific injury/fatal involvement 
(risk) rates are 83% and 95% for male injury and fatalities, and 69% and 83% for female injury and 
fatalities from 2020 to 2040. As an example, 33 males aged 65+ drivers could be expected to be killed in 
Victoria in 2020, with this increasing – based on population alone, to 65 in 2040. 

 

Figure 88 Projections for Driver claims, 2020 to 2040 

7.1.2 Financial cost to TAC of future crash-involved older drivers 

Using today's average claim costs ($26.8k), the increase in persons injured and killed will be associated 
with a high financial cost. It could be anticipated that in 2040, were nothing to change in terms of the road 
safety risk, the total estimated claim cost for drivers aged 65 years and older would translate to $66.2 
million alone.  

Of note is that increases in driver mobility will further compound this increase, so any increase in historical 
licence patterns and exposure will result in further increases (i.e., the ‘boomer cohort effect’). The effect 
of higher penetration of licence holders is not modelled here. 
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Table 51 Projected lifetime care costs of driver-involved crashes, 2020 - 2040 

Projection 
year 

Male Female All Total 

Injured 
($mil) 

Killed 
($mil) 

Injured 
($mil) 

Killed 
($mil) 

Injured 
($mil) 

Killed 
($mil) 

Injured+Killed 
($mil) 

2020 $19.07 $0.89 $17.02 $0.41 $36.08 $1.30 $37.39 

2025 $22.65 $1.07 $19.95 $0.49 $42.60 $1.56 $44.16 

2030 $26.50 $1.27 $23.04 $0.57 $49.54 $1.85 $51.39 

2035 $30.57 $1.50 $25.90 $0.66 $56.46 $2.16 $58.63 

2040 $34.91 $1.74 $28.86 $0.76 $63.77 $2.50 $66.26 

7.2 PROJECTIONS OF OLDER PEDESTRIAN-INVOLVED CRASHES 

To estimate the future number of pedestrian-involved crashes, the same method as used for drivers was 
adopted. Table 52 provides the historic projection basis, this being the combined claim rate for the 2012 
– 2014 period. 

Table 52 Pedestrian claim rates – basis for projections 

Pedestrians 

Age group Male Female 

Injured Killed Injured Killed 

Claim rates 

65-74 years 2532 1.4972 26.6076 0.8537 

75-84 years 43.3315 4.7220 46.7159 1.5952 

85+ years 51.6597 8.1999 36.3884 5.9131 

Number (denominator) 

65-74 years 280 18 330 10 

75-84 years 244 33 353 14 

85+ years 99 17 136 19 

 
Using the ABS (Series A) estimated residential population (male and female) data, and the projection 
base rates are shown in Table 52, the future number of male and female pedestrians killed and injured 
can be estimated. In the period 2020 to 2040, based on current age- and sex-specific injury/fatal 
involvement (risk) rates, the projected increases translate to +88.2% and +106.6% for male pedestrian 
injury and fatality counts, and a +79.3% and +101.9% increase for female injury and fatality numbers 
(see Figure 89). As an example, the number of female pedestrians aged 65+ killed will increase from an 
estimated 10 in 2020 to 21 in 2040, based on population increases alone. As noted earlier, these figures 
to do not include the projected increase in major health conditions (e.g., dementia) per head of population 
that may impact the capacity of ORUs to remain safe.  
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Figure 89 Projections for Pedestrian claims, 2020 to 2040 

7.2.1 Financial cost to TAC of future crash-involved pedestrians 

To estimate the total future burden of pedestrian injuries and fatalities, we apply today’s average 
pedestrian claim costs ($64,415) to the projected future numbers of pedestrians killed and injured. The 
financial cost associated with 65+ year pedestrians in 2020 is estimated to be close to $25 million and 
will increase to $45 million by 2040 in today's dollars (see Table 53). As with the driver projections, an 
important assumption is that mobility patterns, associated with exposure and health of future pedestrian 
cohorts remain similar to that of the 2012-2014 pedestrian cohort (which was used as the basis of 
projections). 

Table 53 Projected lifetime care costs of pedestrian-involved crashes, 2020 – 2040 

Projection 
year 

Male Female All Total 

Injured 
($mil) 

Killed 
($mil) 

Injured 
($mil) 

Killed 
($mil) 

Injured 
($mil) 

Killed 
($mil) 

Injured+Killed 
($mil) 

2020 $10.48 $1.01 $12.43 $0.67 $22.91 $1.68 $24.59 

2025 $12.55 $1.23 $14.75 $0.78 $27.30 $2.01 $29.31 

2030 $14.78 $1.48 $17.24 $0.93 $32.02 $2.41 $34.43 

2035 $17.18 $1.78 $19.73 $1.14 $36.90 $2.91 $39.81 

2040 $19.73 $2.09 $22.29 $1.35 $42.02 $3.44 $45.46 
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7.3 SUMMARY 

The future older driver and pedestrian projections presented here highlight the effects of a 'do-nothing' 
scenario. That is if the crash and injury-involvement rates to remain constant into the future, then 
expected population growth would ensure a significant increase in the absolute number of road users 
aged 65 years and older being injured. With this comes a considerable increase in the financial impact 
to the Victorian community, through the TAC. 

The projections indicate that, given current trends for drivers, more males will be injured than females, 
whereas for pedestrians, more females will be injured than males. Further, it is projected that significantly 
more male drivers and also more male pedestrians will be killed than females. Interestingly though, and 
as noted previously, it is plausible that licensing rates will increase for the old-old (85+) cohort, particularly 
females. The rate of this and the point of ‘full penetration’ is not yet fully understood, but this could have 
a profound impact on the future number of ORUs killed and injured and the ‘balance’ between males and 
females.  

As a caution, the estimates reflect a pattern of road use by road users aged 65 years and older in the 
2012-2014 period, with these age/sex determined, using population as the basis. Hence, any changes in 
existing travel patterns and mobility would alter these estimates, as would any road safety benefit from 
current or future strategies. 

From a cost of injury basis, were the average claim cost to change (increase, decrease), so too would 
the estimated total cost of ORUs involved in crashes and making a claim. Two factors may play a role, 
the first being the cost of health-care increasing, and the second being a delayed retirement age and the 
emergence of consultancies as an income supplement, particularly for the baby-boomer cohort 
approaching 85 years of age; this will have profound implications for income replacement (Group 1 
actuarial costs), which to date has traditionally been low due to older persons not in paid employment. 

Finally, the estimates presented here are relatively simple and future work ought to examine enhancing 
these projections by including participation rates in cycling, walking as well as future licensing and 
exposure (i.e., hours, distance driven/ridden). The inclusion of these factors in a sensitivity analysis would 
add value, particularly as an assumption has been made that the ‘base, per-person crash risk rate’ stays 
constant. 

Notwithstanding the stated limitations of the projections, based on our current knowledge of crash risk 
and estimated population increases, Victoria will experience a very significant increase in the number of 
drivers and pedestrians killed and injured in future years (up to 100%). This increase represents a 
significant additional financial burden that must be planned for. Finally, the projected increases in the 
number of ORUs being injured and killed points to a clear need to focus on injury mitigation strategies 
and crash risk reduction, as the extent of ‘improved health and well-being’ among this future cohort on 
crash risk is arguably poorly understood. 
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SYNTHESIS AND INTERPRETATION OF THE RESEARCH PROGRAM FINDINGS AND 
RECOMMENDATIONS 

8.0 RESEARCH PROGRAM FINDINGS 

Based on the findings from the data analyses presented in Sections 2 to 7, several themes related to the 
occurrence, severity and associated costs of older road user crashes were identified. These themes are 
described in more detail below.  

8.1 ORU CONTEXT 

 Australia is anticipating significant growth in both the absolute and proportional number of older 
adults, due to lower birth rates, increased longevity and maturation of the ‘baby boomer’ cohort.  

 Compared to previous cohorts, current and future cohorts of ORUs will be a significant focus for 
road safety due to their size, their distinct social and demographic characteristics, and their 
distinctively different mobility characteristics.  

o For example, current and future ORUs are more likely to be licenced to drive (especially 
older females), engage in ‘active travel’ modes (e.g., walking and cycling), travel more 
frequently and greater distances, and generate significantly greater demand for mobility 
as drivers, pedestrians, pedal cyclists, motorcyclists and mobility scooter users.  

 Mobility is essential for older adults’ independence and self-worth, as well as ensuring good 
health, quality of life and maintenance of a social network by virtue of enabling continued and 
convenient access to essential services, activities, and other people. 

 Recent fatality crash data (2004-2013) from the Australian Road Deaths Database (ARDD) 
demonstrated that, while the total annual road crash fatalities had declined by 24.6 percent, ORU 
crash fatalities had increased by 8.0 percent. 

 Older drivers’ increased crash risk has been largely attributed to their diminishing sensory, 
cognitive, and physical function brought about by the ageing process.  

o However, other factors such as the frailty bias, the low mileage bias, cohort effects, 
vehicle choice and propensity to self-regulate, should be taken into account when 
considering this risk. 

 Older adults’ frailty, and therefore susceptibility to injury, and age-related functional declines are 
also likely to make them vulnerable as pedestrians, pedal cyclists, motorcyclists and mobility 
scooter users.  

o Indeed, crash statistics show that older adults using these travel modes are more likely 
to be severely or fatally injured in a crash compared to younger or middle-aged road 
users.  

 Given these trends, there was a pressing need to undertake a research program to better 
understand the current trends in the occurrence, severity and associated costs of ORU crashes 
and associated risk factors, as well whether there are any emerging ORU issues/themes (e.g., 
specific ORU types, gender, age, vehicle type and age, crash type, location etc.).  

 This report documents the outcomes of a research program commissioned under the MUARC 
Baseline Research Program, which aimed to: 

o Identify and explore the feasibility of further enhancements to the TAC / RCIS linked 
dataset enhanced by MUARC with the view of expanding understanding of ORU crash 
risk and associated risk factors; 
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o Document the historical crash involvement pattern, and associated crash types, of ORUs 

using the TAC / RCIS MUARC enhanced linked dataset;   

o Understand ORU licensing, including offence rates, licence review/restriction rates, and 

ORU crash risk factors;   

o Project future crash involvement; and  

o Provide a synthesis and interpretation of the research program findings. 

The results of this research program identified several emerging ORU issues, including ‘Current data 
systems and linking opportunities’, ‘Vehicle choice’, ‘Infrastructure and intersection design’, ‘Speed limit 
setting’, ‘Licensing policy, including medical review’, ‘Implications of, and need for, safe active transport’ 
and ‘Educational resources tailored for ORUs’.  

8.2.1 Theme 1: Current data systems and linking opportunities 

Table 54 Summary of Theme 1: Current data systems and linking opportunities  

Theme 1: Current data systems and linking 
opportunities 

Cross-Reference Source 

Current disconnect between data systems Sections 2.1, 2.2, 2.3 
Evidence from 

Section 2.0 

 Several Victorian data systems have been 
identified which have the potential to be 
linked to the TAC / RCIS MUARC 
enhanced linked dataset to further 
examine ORU crash risk, injury rates and 
associated risk factors but are currently 
unlinked. 

Section 2, pages 13 
- 16 

Evidence from 
Section 2.0  

 Several prospects for future linking of data 
systems or data systems currently in the 
process of being linked identified were: 

 Linked Police (TIS) and health 
(hospital admissions) data: 

 This linkage will enhance 
hospital admissions data 
with detailed crash details 
(e.g., location and 
causation, etc.) and 
conversely enhance crash 
data with detailed injury 
outcomes. 

 A test data linkage has 
been completed with a 
view to ongoing future 
linkage. 

 The linked data system will 
be limited by hospital 
admissions from road 

Section 2, pages 13 
- 16 

Evidence from 
Section 2.0 
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Theme 1: Current data systems and linking 
opportunities 

Cross-Reference Source 

transport crashes who 
don’t have TIS report. 
Crash circumstances could 
be appended to unlinked 
admissions through linkage 
to the ambulance data. 

 Linked Ambulance (VACIS) and health 
(hospital admissions) data: 

 Would provide crash 
circumstance details to 
hospital admissions not 
linked to police crash 
reports and help validate 
the information in the police 
reports for linked 
admissions. 

 Governance arrangements 
to undertake linkage have 
been considered; Data 
linkage has not been 
commenced but is planned 
for the future. 

Data regarding ORU exposure (including modes 
and amount of travel) in Victoria is limited. 

Section 2, pages 13 
- 16 

Evidence from 
Section 2.0 

 Naturalistic driving studies could provide 
valuable information on ORU travel 
exposure. Ozcandrive is one such research 
program addressing older driver safety 
being conducted by MUARC in association 
with its research partners. 
o The project aims to track the health, 

functional abilities and driving patterns 
of 1,300 older drivers for five years. 

 This data is invaluable for 
measuring older driver 
exposure – however, it does 
not capture other modes or 
amounts of travel. 

 Ozcandrive methodology could 
be extended to other travel 
patterns; investigate different 
technologies to track other 
travel modes (e.g., 

Section 2, page 14 
Evidence from 

Section 2.0 
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Theme 1: Current data systems and linking 
opportunities 

Cross-Reference Source 

smartphones, smartwatches, 
etc.). 

 The Victorian Integrated Survey of Travel 
and Activity (VISTA) is an ongoing survey of 
household travel activity. 

o A detailed picture of travel is collected 
through VISTA to help the government 
make better transport and land-use 
planning decisions. 

o The survey is conducted across 
Greater Melbourne, Geelong and, 
periodically, in selected regional 
centres. 

o Current VISTA survey started in July 
2012 and will end in July 2016. 

o Data is collected across the year to 
allow average daily travel behaviour to 
be measured. 

o Randomly selected households are 
asked to complete the VISTA travel 
diary for a single specified day. By 
collecting all personal travel 
information - from walking the dog, 
through to interstate travel - the results 
of VISTA enhance understanding of 
complex travel interactions. 

o It is unclear if the current potential to 
link VISTA to other data systems. 

Section 2, pages 13 
- 16 

Evidence from 
Section 2.0 

 There are several other longitudinal 
studies being conducted in Victoria where 
it may be possible to add travel activity 
questions to inform ORU exposure. 

Section 2, pages 13 
- 16 

Evidence from 
Section 2.0 

Data regarding mobility scooter use in Victoria are 
limited. 

Section 1, page 9 
Evidence from 

published literature 

 When older adults stop driving or are no 
longer able to walk the distances they 
require as pedestrians, often due to health 
conditions or age-related declines sensory, 
cognitive or physical abilities, an increasing 
number are obtaining and using mobility 
scooters (Gibson, et al., 2011). 

Section 1, page 9 
Evidence from 

published literature 
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Theme 1: Current data systems and linking 
opportunities 

Cross-Reference Source 

o These health conditions or age-
related declines may also affect 
their ability to safely operate the 
mobility scooter (Berndt, 2002). 

 Recent studies have reported an increase 
in the prevalence of crashes, falls and 
injuries involving older adults using mobility 
scooter users (Cassell & Clapperton, 2006; 
Edwards & McCluskey, 2010; Gibson, et al., 
2011; Johnson, et al., 2013). 

o However, better quality data is 
needed as crashes and injuries 
among users of mobility scooters 
tends to be underreported (Jancey, 
et al., 2012) and evidence 
pertaining to older users, in 
particular, is limited. 

o Indeed, some data systems do not 
specifically code mobility scooters 
(e.g., VISU data included mobility 
scooters with other motor scooters, 
etc.). 

Section 1, page 9 
Evidence from 

published literature 

 In Australia, mobility scooter users are 
legally considered to be pedestrians (May, 
et al., 2010) and are therefore expected to 
travel on the footpath. 

o However, footpaths are often 
inadequate to accommodate 
mobility scooters - they can be 
uneven, narrow, tilted or poorly 
maintained and there are also 
many obstacles on footpaths, 
including signs, garbage bins, tree 
roots, plants and poles (May, et al., 
2010). 

Section 1, page 9 
Evidence from 

published literature 

 Queensland requires that mobility scooters 
are registered. 

o Access to this data could provide a 
clear picture regarding Who is 
using mobility scooters in 
Queensland and how long they are 
using them for providing owner 
details are linked to the scooter 

Section 1, page 9 
Evidence from 

published literature 
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8.2.2 Theme 2: Vehicle choice 

Table 55 Summary of Theme 2: Vehicle choice  

Theme 2: Vehicle choice Cross-Reference Source 

Potential road safety benefits in encouraging older 
drivers to purchase safer vehicles or to upgrade to 
safer vehicles 

Sections 1.2.1.5, 
5.2.2, 5.2.2, 5.2.2.7, 

6.2.3.2, 6.3 

Evidence from 
published literature 

 
Evidence from 

Sections 5.0 and 6.0 

 Vehicles crashed by older drivers were 
generally smaller and older than average 
and tended to have poorer average 
crashworthiness compared to vehicles 
driven by middle-aged drivers. 

o The propensity for older drivers to 
downsize into vehicles which are 
significantly lighter than the fleet 
average represents key risk factor – 
especially because of older adults’ 
increased frailty. 

o Significant ORU safety benefits 
could be realised by encouraging 
ORUs into newer and safer 
vehicles, particularly if they keep 
driving past 75 years old and 
discouraging them from purchasing 
vehicles in the smallest and lightest 
categories generally due to their 
inherent poor crashworthiness.14 

Section 5, page 98 
Section 6, page 131 

Evidence from 
Sections 5.0 and 6.0  

 
Implications based 
on data analyses in 
Sections 5.0 and 6.0 

The baby boomer cohort values their mobility and 
may be willing to pay for education to maintain this 
mobility. 

Section 1, page 2 
Evidence from 

published literature 

 Evidence highlights the potential value of 
new or existing educational 
programs/resources for ORUs which 
emphasise the benefits of driving a newer, 
safer vehicle, with the vehicle’s safety 
performance as a critical consideration 
when purchasing a vehicle (i.e., aiming for 
5-star ANCAP or Used Car Safety Ratings 
(UCSR, where possible). 

o For example, road safety agencies 
in consultation with MUARC have 

Section 5, page 98 
Section 6, page 131 
Section 6, page 135 

Evidence from 
Sections 5.0 and 6.0 

 
Implications based 
on data analyses in 
Sections 5.0 and 6.0 

                                                 
14 NB UCSR has been used as the reference for this work because they reflect the real-world crash performance of vehicles as they interact in the fleet. 

ANCAP ratings cannot be used for this purpose because they cannot be compared across market classes since they do not reflect the real-world role that 
relative vehicle mass plays in determining injury outcomes in crashes. 
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Theme 2: Vehicle choice Cross-Reference Source 

previously developed a ‘Safe Car 
List for Older Drivers’ (e.g., an 
extension of the TAC ‘How safe is 
your car?’). 

o Previous research conducted by 
MUARC has demonstrated that 
many older adults assume that 
‘newer’ vehicles are all safe and 
may not understand that there are 
varying levels of vehicle safety 
within vehicles of any age. 

o Existing programs or resources in 
this area are currently being used or 
developed by VicRoads or the 
RACV. 

 Information about how to interpret new 
vehicle safety ratings could be provided to 
ORUs emphasising that ANCAP, 5 star-
rated small vehicles do not necessarily offer 
the same level of protection as larger 5 star-
rated vehicles in real-world crashes. 

Section 5, page 98 
Section 6, page 131 

Implication based on 
data analyses in 

Sections 5.0 and 6.0 

 Educational programs/resources could also 
include Human Machine Interface (HMI) 
aspects of different vehicles, an area which 
can discourage ORUs from upgrading to 
safer new vehicles. 

Section 5, page 98 
Section 6, page 131 

Implication based on 
data analyses in 

Sections 5.0 and 6.0 

 Governments and licensing jurisdictions 
could encourage the testing and evaluation 
of in-vehicle technologies designed to 
prevent collisions with vulnerable road users 
(e.g., pedestrians, pedal cyclists, etc.), and 
if evaluations demonstrate likely benefits, 
encourage the uptake of pedestrian/other 
road user collision prevention technologies 
in vehicles. 

Section 5, page 98 
Section 6, page 131 

Implication based on 
data analyses in 

Sections 5.0 and 6.0 

Potential road safety benefits realised through 
incentives for ORUs. 

Section 5, page 98 
Section 6, page 131 

Implication based on 
data analyses in 

Sections 5.0 and 6.0 

 Incentives could be provided for ORUs to 
purchase safer vehicles or key vehicle 
safety technologies that might be optional. 

Section 5, page 98 
Section 6, page 131 

Implication based on 
data analyses in 

Sections 5.0 and 6.0 

 Current incentives for younger drivers could 
be explored for expansion to older drivers. 

Section 5, page 98 
Section 6, page 131 

Implication based on 
data analyses in 

Sections 5.0 and 6.0 



164 MONASH UNIVERSITY ACCIDENT RESEARCH CENTRE 

Theme 2: Vehicle choice Cross-Reference Source 

For example, a reduction in registration fees 
for those attending evidence-based 
refresher driving education initiatives or 
'How to use your new vehicle' courses. 

 Other potential incentives, programs or 
restrictions for ORUs suggested for 
consideration include: 

o Modified NCAP measures for ORU 
vehicle ratings such as lower 
thresholds for dummy metrics. 

o LAMS / high powered vehicle type 
restriction for older drivers. 

o Means tested / incentives for newer, 
safer vehicles (i.e., HECS for 
vehicles). 

o Incentives for rideshare and non-
driving options. 

Section 5, page 98 
Section 6, page 131 

Implication based on 
data analyses in 

Sections 5.0 and 6.0 
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8.2.3 Theme 3: Infrastructure design / Intersection design  

Table 56 Summary of Theme 3: Infrastructure design / Intersection design 

Theme 3: Infrastructure design / Intersection 
design 

Cross-Reference Source 

ORUs are over-represented in intersection crashes. 
Sections 1.2.1, 1.2.2, 

5.2.2, 5.2.2.1, 5.3, 
6.2.3.1, 6.3 

Evidence from 
published literature 

 
Evidence from 

Sections 5.0 and 6.0 

 Older drivers who were killed or seriously 
injured had a higher likelihood of being 
involved in certain crash types compared 
to middle-aged drivers, including: 

o Crashes at intersections; 

o Crashes at un-signalised 
intersections; 

o Manoeuvring (e.g., U-turn, 
reversing, parking, un-parking, 
leaving a driveway) crashes; 

o Adjacent direction / turning right 
/ side impact crashes; 

o Front-impact collisions with 
vehicles and fixed objects on-
path; 

o Crashes on roads that are not 
divided. 

Section 5, pages 102 
- 104 

Evidence from 
Section 5.0 

 Older pedestrians who were killed were 
often deemed to have ‘failed to yield’ or 
‘misjudged’ and were involved in a crash at 
a pedestrian crossing. 

Section 6, page 134 
Evidence from 

Section 6.0 

 A key focus for the improvement of safety 
at intersections identified in the analysis 
was: focus on the elimination of right-hand 
turns requiring gap acceptance decisions, 
as well as the installation or retrofit of 
infrastructure that protects pedestrians in 
areas where there is a high risk of 
pedestrian crashes, such as areas of high 
pedestrian activity, and especially areas 
frequented by older pedestrians. 

Section 1, pages 3 - 4 
Section 5, page 102 - 

104 
Section 6, page 134 

Implication based on 
data analyses in 

Sections 5.0 and 6.0 

 A number of potentially beneficial changes 
to intersection design and control were 

Section 1, pages 3 – 
4, 8 

Section 5, pages 102 
– 104 

Implication based on 
data analyses in 

Sections 5.0 and 6.0 
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Theme 3: Infrastructure design / Intersection 
design 

Cross-Reference Source 

identified in the analysis as worth exploring 
to improve ORU safety, including: 

o Changes to intersection control 
(signalised vs. non-signalised, 
traffic light sequencing, etc.) with 
consideration of congestion 
management. 

o Changes to intersection design for 
pedestrians and pedal cyclists, 
including the provision of space 
(e.g., bike lanes). 

o Changes to crossing phases (both 
walk and clearance) at signalised 
pedestrian crossing facilities to 
accommodate ORUs’ slower 
walking pace. 

o Changes to intersection design 
when entering high-speed roads 
without fully controlled turns (e.g., 
Give way signs). 

 Changing Give way signs 
to Stop signs in high-speed 
zones, as well as wide 
median treatments– enter 
flow and merge. 

Section 6, pages 134-
136 

 Existing literature and data analysis showed 
that, if used appropriately, In-Vehicle 
Information Systems (IVIS) and Advanced 
Driver Assistance Systems (ADAS) have 
the potential to assist older drivers with the 
complex demands associated with the 
driving task. For older drivers, in particular, 
these systems have the potential to assist 
them in reducing exposure to hazardous 
driving situations by compensating for age-
related sensory, cognitive and physical 
declines while also maintaining mobility. 

Section 1, pages 3 - 4 
Section 5, pages 102 

– 104 
Section 6, pages 134 

Implication based on 
data analyses in 

Sections 5.0 and 6.0 

 Many fatal ORU crashes occurred during 
‘low-risk’ conditions where road user error 
was the most significant factor identified 
across the four key components of the Safe 
System approach. 

o The aim of the Safe System 
approach is to create a safe and 

Section 6, pages 123-
134 

Evidence from 
Section 6.0 

 
Implication based on 

data analyses in 
Section 6.0 
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Theme 3: Infrastructure design / Intersection 
design 

Cross-Reference Source 

forgiving road system that makes 
allowance for road user errors and 
minimises the consequences. 

o This accommodation is particularly 
important for ORUs, given that their 
susceptibility to serious injury and 
fatality increases with age. 
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8.3.4 Theme 4: Speed limit setting  

Table 57 Summary of Theme 4: Speed limit setting 

Theme 4: Speed limit setting Cross-Reference Source 

Many speed limits lead to impact severities that are 
beyond the tolerances of an older road user. 

Sections 3.2.5, 3.2.6, 
3.3, 5.2.2, 5.2.2.1, 

5.2.2.7, 5.3, 6.2.3.3, 
6.3 

Evidence-based on 
data analyses in 

Sections 3.0, 5.0 and 
6.0 

 
Implications based 
on data analyses in 

Section 3.0 

 A strong association was identified between 
injury severity, road user age and speed 
zone: 

o Strong associations with speed limit 
were also observed across multiple 
severity metrics, including the risk 
of fatality, higher injury severity 
(using established AIS/ISS metrics), 
and higher direct financial costs to 
the TAC. 

Section 3, pages 45 - 
61 

Evidence-based on 
data analyses in 

Section 3.0 

 An important finding was a 1 in 10 chance 
of an older driver or older passenger being 
killed in a reported casualty crash in a 110 
km/h zone, which is even higher for those 
older drivers and passengers aged 85 years 
and older. 

o Risk of mortality is also very high in 
80+ km/h speed zones. 

Section 3, pages 45 - 
61 

Evidence-based on 
data analyses in 

Section 3.0 

 The analysis demonstrated a review of 
speed limits on Victorian roads, informed by 
data, has significant potential to improve 
ORU safety. 

o Reducing speed limits on outer 
urban and rural roads is likely to 
have particular benefits for ORUs. 
For example, rural roads with a 
default speed limit of 100 km/h on B 
or C class roads with little or no 
safety infrastructure such as sealed 
shoulders and barriers. 

Section 3, pages 45 - 
61 

Implications based 
on data analyses in 

Section 3.0 

 Specific consideration of ORUs when 
undertaking intersection safety upgrades 
could have significant benefits. For 

Section 3, pages 45 - 
61 

Implications based 
on data analyses in 

Section 3.0 
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example, the use of traffic calming 
measures (e.g., plateaus), and low-speed 
limits in areas frequented by ORUs. 
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8.2.5 Theme 5: Licensing policy, including medical review  

Table 58 Summary of Theme 5: Licensing policy, including medical review 

Theme 5: Licensing policy, including medical 
review 

Cross-Reference Source 

Licensing rates have increased among ORUs, 
particularly among those aged 85 years and older, 
especially females. 

Section 5, pages 92 
- 93 

Evidence-based on 
data analyses in 

Sections 5.0 

 Because the proportion of older people in 
the population is increasing and ORU 
license rates are increasing it is forecast 
that TAC claim rates will continue to 
outpace population growth until the licence 
profile by age group reaches a steady state. 

Section 1, page 1 
Section 5, pages 92 

- 93 
Section 7, pages 

138 - 141 

Evidence-based on 
published literature 

 
Evidence-based on 

data analyses in 
Sections 5.0 and 7.0 

 Licensing results revealed several 
differences between older drivers 
(passenger vehicle) / riders and middle-
aged drivers/riders: 

o Older drivers/riders were more 
likely to be male, residing in 
metropolitan Victoria (drivers) or in 
rural Victoria (riders). This is 
expected to change in the future 
with an increasing rate of licensing 
amongst female ORUs. 

o Older drivers/riders were most likely 
to have full licenses and licence 
with restrictions including vehicle 
adaptations, although less likely to 
have alcohol restrictions (e.g., 
interlocks). 

o Older drivers/riders were also most 
likely to have valid licences, with 
rates of cancellations and 
disqualifications significantly lower 
compared to younger drivers. 

o Older drivers/riders were issued 
infringements at lower rates except 
for intersection infringements. 

Section 5, pages 92 
– 98 

Evidence-based on 
data analyses in 

Section 5.0 

It was not possible to link the licensing data with 
VicRoads' Medical Review data due to limitations 
with the data system available at the time the study 
was conducted. 

Section 2, page 14 
Evidence-based on 

data analyses in 
Section 2.0 
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8.2.6 Theme 6: Implications of, and need for, safe active and public transport  

Table 59 Summary of Theme 6: Implications of, and need for, safe active and public transport 

Theme 6: Implications of, and need for, safe 
active and public transport 

Cross-Reference Source 

Active transport (e.g., walking and cycling) for 
'younger' ORUs (e.g., aged 65-74 years) is 
increasing. 

Sections 3.2.3, 3.2.4, 
3.2.6, 3.3, 4.2.1.3, 

4.2.1.4, 4.2.2.3, 
4.2.2.4 

Evidence from on 
data analyses in 

Sections 3.0 and 4.0 

 Older pedestrians’ injury risk is 
considerably higher than for older drivers, 
with nearly twice the proportion killed (7.1% 
cf. 3.4%). 

Section 3, pages 27 - 
53 

Evidence from on 
data analyses in 

Section 3.0 

 TAC claim costs are, on average, double 
for older pedestrians compared to older 
drivers. 

Section 3, page 58 
Evidence from on 
data analyses in 

Section 3.0 

 In addition to what is being currently 
undertaken by VicRoads, further programs 
of lower speed limits, installation of bike 
lanes and other dedicated bike 
infrastructure, as well as the installation or 
retrofit of infrastructure that protects 
pedestrians in areas where there is a high 
risk of pedestrian crashes are likely to have 
particular benefits for ORUs. 

Section 3, page 61 

Implications based on 
evidence from on 
data analyses in 

Section 3.0 
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8.2.7 Theme 7: Education - Information and resources tailored for ORUs 

Table 60 Summary of Theme 7: Education - Information and resources tailored for ORUs 

Theme 7: Education - Information and resources 
tailored for ORUs 

Cross-Reference Source 

The Baby Boomer cohort values their mobility and 
may use information and resources tailored for 
ORUs to maintain this mobility. 

Sections 1.2.1.6, 6.3 

Evidence from the 
published literature 

 
Implications based on 

data analyses in 
Section 6.0 

 Many ORUs are aware of their age-related 
declines in functional capacities and adapt 
their road use to match these changes by 
self-regulating when, where and how they 
use the road network. Evidence points to 
communication on requirements for 
continued road use needing to cover areas 
of deficiency identified including: 

o the need to report certain medical 
conditions to VicRoads and 

o the availability of a 
restricted/modified licence. 

Section 1, page 7 
Evidence from the 
published literature 

 Reflecting current poor vehicle choice with 
regards to safety amongst ORUs identified 
in the analysis, educational programs or 
resources for ORUs, including programs or 
resources currently being used or 
developed by VicRoads and RACV, need to 
emphasise the benefits of driving a newer, 
safer vehicle, with the vehicle’s 
crashworthiness as a critical consideration 
when purchasing a vehicle (i.e., aiming for 
5-star ANCAP or UCSR safety ratings 
where possible). Use of resources such as 
the ‘Safe Car List for Older Drivers’ 
developed in NSW should be encouraged. 

Section 6, page 131 
Implications based on 

data analyses in 
Section 6.0 

 Further focus on educational programs or 
resources for GPs and other health 
professionals around assessing and 
reporting fitness to drive issues and 
assisting ORU mobility include programs or 
resources currently being used or 
developed by VicRoads, could be of benefit. 

Section 6, pages 
135 - 137 

Implications based on 
data analyses in 

Section 6.0 
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Theme 7: Education - Information and resources 
tailored for ORUs 

Cross-Reference Source 

 Educational programs or resources for 
carers and family members could be 
beneficial focusing on how to have a 
conversation with ORUs about safe road 
use. 

o For example: how to frame the 
conversation, about emphasising the 
importance of safe mobility, about 
exploring the use of other modes of 
transport, etc. 

o This might include programs or 
resources currently being used or 
developed by VicRoads. 

Section 6, pages 
135 - 137 

Implications based on 
data analyses in 

Section 6.0 

 Educational programs or resources for 
ORUs that provide information on transport 
mode options and different route options, 
including programs or resources currently 
being used or developed by VicRoads, 
could be beneficial. 

Section 6, pages 
135 - 137 

Implication based on 
data analyses in 

Section 6.0 
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APPENDIX 

A.3.1 Number of TAC claimants by age category (refer to Figure 2, Figure 4) 

 Age group 

Year 41-55 65-74 75-84 85+ 65+ 75+ 

2000 2987 948 703 135 1786 838 

2001 2953 901 619 139 1659 758 

2002 2937 851 634 155 1640 789 

2003 2829 856 652 143 1651 795 

2004 2790 779 640 107 1526 747 

2005 2965 830 652 149 1631 801 

2006 2830 745 610 129 1484 739 

2007 3098 850 642 163 1655 805 

2008 3093 843 659 207 1709 866 

2009 3252 871 677 219 1767 896 

2010 3357 966 780 236 1982 1016 

2011 3300 978 722 241 1941 963 

2012 3153 1008 676 258 1942 934 

2013 3273 967 727 285 1979 1012 

2014 3521 1019 707 282 2008 989 

Total 46338 13412 10100 2848 26360 12948 

A.3.2 Number of TAC claimants by road user group, 41-55 years (refer to Table 7, Table 14 – Table 19) 

Year Driver Passenger MBA Cyclist Pedestrian Train/tram Unknown Total 

2000 1867 540 316 74 183 0 7 2987 

2001 1808 524 316 93 199 0 13 2953 

2002 1774 476 379 98 203 0 7 2937 

2003 1769 438 321 102 180 3 16 2829 

2004 1715 421 369 114 137 1 33 2790 

2005 1695 476 475 134 139 2 44 2965 

2006 1557 382 495 176 170 1 49 2830 

2007 1675 374 586 180 169 8 106 3098 

2008 1585 334 622 169 199 0 184 3093 

2009 1708 385 695 229 198 0 37 3252 

2010 1788 404 675 232 240 1 17 3357 

2011 1765 387 646 261 211 1 29 3300 

2012 1786 344 534 236 202 5 46 3153 

2013 1736 342 671 269 212 3 40 3273 

2014 1919 386 648 280 194 0 94 3521 

Total 26147 6213 7748 2647 2836 25 722 46338 

 
  



188 MONASH UNIVERSITY ACCIDENT RESEARCH CENTRE 

A.3.3 Number of TAC male claimants by road user group, 41-55 years (refer to Table 7, Table 14 – Table 19) 

Year Driver Passenger MBA Cyclist Pedestrian Train/tram Unknown Total 

2000 839 136 276 63 102 0 2 1418 

2001 827 109 275 83 103 0 3 1400 

2002 794 112 339 87 94 0 5 1431 

2003 761 104 279 80 92 2 11 1329 

2004 698 104 341 93 63 0 26 1325 

2005 756 119 423 112 64 1 31 1506 

2006 680 103 442 141 76 1 31 1474 

2007 736 88 516 142 82 4 65 1633 

2008 666 97 552 132 93 0 94 1634 

2009 726 115 602 182 85 0 19 1729 

2010 797 108 584 175 108 0 11 1783 

2011 770 104 562 194 108 0 13 1751 

2012 828 90 463 196 84 1 18 1680 

2013 772 102 586 223 99 0 21 1803 

2014 823 107 590 232 92 0 44 1888 

Total 11473 1598 6830 2135 1345 9 394 23784 

A.3.4 Number of TAC female claimants by road user group, 41-55 years (refer to Table 7, Table 14 – Table 
19) 

Year Driver Passenger MBA Cyclist Pedestrian Train/tram Unknown Total 

2000 1028 404 40 11 81 0 5 1569 

2001 981 415 41 10 96 0 10 1553 

2002 980 364 40 11 109 0 2 1506 

2003 1008 334 42 22 88 1 5 1500 

2004 1017 317 28 21 74 1 7 1465 

2005 939 356 52 22 75 1 13 1458 

2006 877 279 53 35 94 0 18 1356 

2007 939 286 70 38 87 4 41 1465 

2008 919 237 70 37 106 0 90 1459 

2009 982 270 93 47 113 0 18 1523 

2010 991 296 91 57 131 1 6 1573 

2011 995 283 84 67 103 1 16 1549 

2012 958 254 71 40 118 4 28 1473 

2013 963 238 85 46 113 3 19 1467 

2014 1094 279 58 48 101 0 50 1630 

Total 14671 4612 918 512 1489 16 328 22546 
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A.3.5 Number of TAC claimants by road user group, 65 years and older (refer to Figure 5, Table 7) 

Year Driver Passenger MBA Cyclist Pedestrian Train/tram Unknown Total 

2000 903 523 13 23 313 6 5 1786 

2001 901 448 18 28 260 1 3 1659 

2002 902 434 20 19 253 8 4 1640 

2003 858 466 20 30 271 1 5 1651 

2004 855 388 20 20 214 1 28 1526 

2005 891 430 28 24 223 2 33 1631 

2006 829 374 15 33 191 0 42 1484 

2007 898 426 17 26 230 4 54 1655 

2008 918 364 29 32 269 4 93 1709 

2009 1029 362 36 38 255 5 42 1767 

2010 1126 468 21 44 299 2 22 1982 

2011 1088 406 38 48 333 1 27 1941 

2012 1132 369 35 54 293 6 53 1942 

2013 1121 402 34 57 313 10 42 1979 

2014 1107 429 49 52 316 4 52 2009 

Total 14558 6289 393 528 4033 55 505 26361 

A.3.6 Number of TAC male claimants by road user group, 65 years and older (refer to Table 7, Table 14 – 
Table 19) 

Year Driver Passenger MBA Cyclist Pedestrian Train/tram Unknown Total 

2000 540 110 11 22 151 1 1 836 

2001 504 95 18 27 111 1 2 758 

2002 529 73 17 17 114 2 1 753 

2003 506 94 20 28 109 0 3 760 

2004 492 85 14 19 84 0 17 711 

2005 500 97 25 22 97 0 17 758 

2006 448 91 15 28 88 0 25 695 

2007 481 87 15 26 93 1 31 734 

2008 513 74 26 27 129 1 47 817 

2009 548 76 33 29 118 1 16 821 

2010 636 109 18 38 130 0 8 939 

2011 597 84 36 35 138 0 9 899 

2012 592 78 34 46 137 2 20 909 

2013 606 98 34 49 131 6 19 943 

2014 579 95 44 48 155 3 26 950 

Total 8071 1346 360 461 1785 18 242 12283 
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A.3.7 Number of TAC female claimants by road user group, 65 years and older (refer to Table 7, Table 14 – 
Table 19) 

Year Driver Passenger MBA Cyclist Pedestrian Train/tram Unknown Total 

2000 363 413 2 1 162 5 4 950 

2001 397 353 0 1 149 0 1 901 

2002 373 361 3 2 139 6 3 887 

2003 352 372 0 2 162 1 2 891 

2004 363 303 6 1 130 1 11 815 

2005 391 333 3 2 126 2 16 873 

2006 381 283 0 5 103 0 17 789 

2007 417 339 2 0 137 3 23 921 

2008 405 290 3 5 140 3 46 892 

2009 480 286 3 9 137 4 26 945 

2010 490 358 3 6 169 2 14 1042 

2011 491 322 2 13 195 1 18 1042 

2012 540 291 1 8 155 4 33 1032 

2013 514 304 0 8 182 4 23 1035 

2014 528 333 5 4 161 1 26 1058 

Total 6485 4941 33 67 2247 37 263 14073 

A.3.8 Number of TAC claimants by road user group, 65-74 years (refer to Table 7, Table 14 – Table 19)  

Year Driver Passenger MBA Cyclist Pedestrian Train/tram Unknown Total 

2000 502 282 11 13 134 2 4 948 

2001 515 246 13 19 107 1 0 901 

2002 485 229 16 14 102 2 3 851 

2003 461 240 16 26 110 0 3 856 

2004 449 198 16 12 92 0 12 779 

2005 462 219 24 16 97 1 11 830 

2006 439 184 12 21 71 0 18 745 

2007 466 224 13 15 106 2 24 850 

2008 465 173 25 21 112 3 44 843 

2009 498 184 30 23 113 4 19 871 

2010 558 227 17 32 119 1 12 966 

2011 539 211 32 33 149 1 13 978 

2012 588 187 30 42 130 2 29 1008 

2013 558 202 27 37 114 8 21 967 

2014 570 214 42 38 126 3 27 1020 

Total 7555 3220 324 362 1682 30 240 13413 
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A.3.9 Number of TAC male claimants by road user group, 65-74 years (refer to Table 7, Table 14 – Table 19)  

Year Driver Passenger MBA Cyclist Pedestrian Train/tram Unknown Total 

2000 311 60 10 12 69 0 0 462 

2001 295 45 13 18 46 1 0 418 

2002 284 41 15 12 49 0 0 401 

2003 265 43 16 24 45 0 2 395 

2004 256 39 12 11 38 0 7 363 

2005 246 51 21 16 39 0 7 380 

2006 225 41 12 19 30 0 11 338 

2007 244 37 11 15 39 1 18 365 

2008 258 39 22 20 57 1 18 415 

2009 264 30 28 16 52 1 8 399 

2010 297 46 14 26 55 0 6 444 

2011 291 46 30 27 66 0 3 463 

2012 297 37 29 34 64 0 13 474 

2013 294 41 27 31 54 5 11 463 

2014 282 42 38 35 59 2 11 469 

Total 4109 638 298 316 762 11 115 6249 

A.3.10 Number of TAC female claimants by road user group, 65-74 years (refer to Table 7, Table 14 – Table 
19)  

Year Driver Passenger MBA Cyclist Pedestrian Train/tram Unknown Total 

2000 191 222 1 1 65 2 4 486 

2001 220 201 0 1 61 0 0 483 

2002 201 188 1 2 53 2 3 450 

2003 196 197 0 2 65 0 1 461 

2004 193 159 4 1 54 0 5 416 

2005 216 168 3 0 58 1 4 450 

2006 214 143 0 2 41 0 7 407 

2007 222 187 2 0 67 1 6 485 

2008 207 134 3 1 55 2 26 428 

2009 234 154 2 7 61 3 11 472 

2010 261 181 3 6 64 1 6 522 

2011 248 165 2 6 83 1 10 515 

2012 291 150 1 8 66 2 16 534 

2013 263 161 0 6 60 3 10 503 

2014 288 171 4 3 67 1 16 550 

Total 3445 2581 26 46 920 19 125 7162 
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A.3.11 Number of TAC claimants by road user group, 75-84 years (refer to Table 7, Table 14 – Table 19)  

Year Driver Passenger MBA Cyclist Pedestrian Train/tram Unknown Total 

2000 351 201 2 8 136 4 1 703 

2001 326 163 4 9 114 0 3 619 

2002 341 169 4 4 112 3 1 634 

2003 331 188 3 4 124 0 2 652 

2004 358 155 3 7 105 1 11 640 

2005 359 168 4 7 96 1 17 652 

2006 326 155 2 11 97 0 19 610 

2007 357 155 4 8 100 0 18 642 

2008 356 140 4 8 111 0 40 659 

2009 404 144 6 11 93 1 18 677 

2010 440 185 3 9 135 0 8 780 

2011 424 146 6 12 124 0 10 722 

2012 403 124 4 12 115 3 15 676 

2013 418 130 7 17 134 2 19 727 

2014 377 154 6 11 136 1 22 707 

Total 5571 2377 62 138 1732 16 204 10100 

A.3.12 Number of TAC male claimants by road user group, 75-84 years (refer to Table 7, Table 14 – Table 19) 

Year Driver Passenger MBA Cyclist Pedestrian Train/tram Unknown Total 

2000 194 38 1 8 59 1 1 302 

2001 175 42 4 9 50 0 2 282 

2002 200 25 2 4 43 1 1 276 

2003 203 41 3 4 48 0 1 300 

2004 203 37 2 7 41 0 7 297 

2005 209 33 4 6 42 0 8 302 

2006 185 43 2 8 45 0 11 294 

2007 194 41 4 8 46 0 6 299 

2008 193 22 4 6 59 0 24 308 

2009 220 36 5 9 46 0 3 319 

2010 257 51 3 9 55 0 2 377 

2011 240 29 6 8 49 0 3 335 

2012 222 25 4 12 52 2 4 321 

2013 224 42 7 16 52 1 6 348 

2014 195 27 5 10 69 1 14 321 

Total 3114 532 56 124 756 6 93 4681 
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A.3.13 Number of TAC female claimants by road user group, 75-84 years (refer to Table 7, Table 14 – Table 
19) 

Year Driver Passenger MBA Cyclist Pedestrian Train/tram Unknown Total 

2000 157 163 1 0 77 3 0 401 

2001 151 121 0 0 64 0 1 337 

2002 141 144 2 0 69 2 0 358 

2003 128 147 0 0 76 0 1 352 

2004 155 118 1 0 64 1 4 343 

2005 150 135 0 1 54 1 9 350 

2006 141 112 0 3 52 0 8 316 

2007 163 114 0 0 54 0 12 343 

2008 163 118 0 2 52 0 16 351 

2009 183 108 1 2 47 1 15 357 

2010 183 133 0 0 80 0 6 402 

2011 184 117 0 4 75 0 7 387 

2012 181 99 0 0 63 1 11 355 

2013 194 88 0 1 82 1 13 379 

2014 182 127 1 1 67 0 8 386 

Total 2456 1844 6 14 976 10 111 5417 

A.3.14 Number of TAC claimants by road user group, 85 plus years (refer to Table 7, Table 14 – Table 19)  

Year Driver Passenger MBA Cyclist Pedestrian Train/tram Unknown Total 

2000 50 40 0 2 43 0 0 135 

2001 60 39 1 0 39 0 0 139 

2002 76 36 0 1 39 3 0 155 

2003 66 38 1 0 37 1 0 143 

2004 48 35 1 1 17 0 5 107 

2005 70 43 0 1 30 0 5 149 

2006 64 35 1 1 23 0 5 129 

2007 75 47 0 3 24 2 12 163 

2008 97 51 0 3 46 1 9 207 

2009 127 34 0 4 49 0 5 219 

2010 128 56 1 3 45 1 2 236 

2011 125 49 0 3 60 0 4 241 

2012 141 58 1 0 48 1 9 258 

2013 145 70 0 3 65 0 2 285 

2014 160 61 1 3 54 0 3 282 

Total 1432 692 7 28 619 9 61 2848 

 
  



194 MONASH UNIVERSITY ACCIDENT RESEARCH CENTRE 

A.3.15 Number of TAC male claimants by road user group, 85 plus years (refer to Table 7, Table 14 – Table 
19)  

Year Driver Passenger MBA Cyclist Pedestrian Train/tram Unknown Total 

2000 35 12 0 2 23 0 0 72 

2001 34 8 1 0 15 0 0 58 

2002 45 7 0 1 22 1 0 76 

2003 38 10 1 0 16 0 0 65 

2004 33 9 0 1 5 0 3 51 

2005 45 13 0 0 16 0 2 76 

2006 38 7 1 1 13 0 3 63 

2007 43 9 0 3 8 0 7 70 

2008 62 13 0 1 13 0 5 94 

2009 64 10 0 4 20 0 5 103 

2010 82 12 1 3 20 0 0 118 

2011 66 9 0 0 23 0 3 101 

2012 73 16 1 0 21 0 3 114 

2013 88 15 0 2 25 0 2 132 

2014 102 26 1 3 27 0 1 160 

Total 848 176 6 21 267 1 34 1353 

A.3.16 Number of TAC female claimants by road user group, 85 plus years (refer to Table 7, Table 14 – Table 
19) 

Year Driver Passenger MBA Cyclist Pedestrian Train/tram Unknown Total 

2000 15 28 0 0 20 0 0 63 

2001 26 31 0 0 24 0 0 81 

2002 31 29 0 0 17 2 0 79 

2003 28 28 0 0 21 1 0 78 

2004 15 26 1 0 12 0 2 56 

2005 25 30 0 1 14 0 3 73 

2006 26 28 0 0 10 0 2 66 

2007 32 38 0 0 16 2 5 93 

2008 35 38 0 2 33 1 4 113 

2009 63 24 0 0 29 0 0 116 

2010 46 44 0 0 25 1 2 118 

2011 59 40 0 3 37 0 1 140 

2012 68 42 0 0 26 1 6 143 

2013 57 55 0 1 40 0 0 153 

2014 58 35 0 0 27 0 2 122 

Total 584 516 1 7 351 8 27 1494 
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A.3.17 Number of TAC claimants by road user group, 75 plus years (refer to Table 7, Table 14 – Table 19)  

Year Driver Passenger MBA Cyclist Pedestrian Train/tram Unknown Total 

2000 401 241 2 10 179 4 1 838 

2001 386 202 5 9 153 0 3 758 

2002 417 205 4 5 151 6 1 789 

2003 397 226 4 4 161 1 2 795 

2004 406 190 4 8 122 1 16 747 

2005 429 211 4 8 126 1 22 801 

2006 390 190 3 12 120 0 24 739 

2007 432 202 4 11 124 2 30 805 

2008 453 191 4 11 157 1 49 866 

2009 530 178 6 15 142 1 23 895 

2010 568 240 4 12 180 1 10 1015 

2011 549 195 6 15 184 0 14 963 

2012 544 182 5 12 162 4 24 933 

2013 563 200 7 20 199 2 21 1012 

2014 537 215 7 14 190 1 25 989 

Total 7002 3068 69 166 2350 25 265 12945 

A.3.18 Number of TAC male claimants by road user group, 75 plus years (refer to Table 7, Table 14 – Table 
19)  

Year Driver Passenger MBA Cyclist Pedestrian Train/tram Unknown Total 

2000 229 50 1 10 82 1 1 374 

2001 209 50 5 9 65 0 2 340 

2002 245 32 2 5 65 2 1 352 

2003 241 51 4 4 64 0 1 365 

2004 236 46 2 8 46 0 10 348 

2005 254 46 4 6 58 0 10 378 

2006 223 50 3 9 58 0 14 357 

2007 237 50 4 11 54 0 13 369 

2008 255 35 4 7 72 0 29 402 

2009 284 46 5 13 66 0 8 422 

2010 339 63 4 12 75 0 2 495 

2011 306 38 6 8 72 0 6 436 

2012 295 41 5 12 73 2 7 435 

2013 312 57 7 18 77 1 8 480 

2014 297 53 6 13 96 1 15 481 

Total 3962 708 62 145 1023 7 127 6034 
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A.3.19 Number of TAC female claimants by road user group, 75 plus years (refer to Table 7, Table 14 – Table 
19)  

Year Driver Passenger MBA Cyclist Pedestrian Train/tram Unknown Total 

2000 172 191 1 0 97 3 0 464 

2001 177 152 0 0 88 0 1 418 

2002 172 173 2 0 86 4 0 437 

2003 156 175 0 0 97 1 1 430 

2004 170 144 2 0 76 1 6 399 

2005 175 165 0 2 68 1 12 423 

2006 167 140 0 3 62 0 10 382 

2007 195 152 0 0 70 2 17 436 

2008 198 156 0 4 85 1 20 464 

2009 246 132 1 2 76 1 15 473 

2010 229 177 0 0 105 1 8 520 

2011 243 157 0 7 112 0 8 527 

2012 249 141 0 0 89 2 17 498 

2013 251 143 0 2 122 1 13 532 

2014 240 162 1 1 94 0 10 508 

Total 3040 2360 7 21 1327 18 138 6911 

A.5.1 Infringement data were grouped into ‘broad’ and ‘narrow’ groups 

Broad Group Narrow Group Offence 

Signs and signals Signals Fail to obey traffic signals 

Signs and signals Signals Fail give way: at intersection with flashing yellow 

Signs and signals Signals Disobey: yellow traffic lights 

Signs and signals Signals Public bus: fail to clear intersection with yellow or red light, fail to 
stop for twin red lights, fail to give way at marked foot crossing 

Signs and signals Signs Fail to obey traffic lane arrow 

Signs and signals Signs Disobey sign: e.g., no turn 

Signs and signals Signs Disobey sign: one way / no entry  

Signs and signals  Signs Disobey sign: no overtaking / passing 

Signs and signals Signs Disobey sign: stop or stop on red signal/arrow 

Signs and signals Signs Disobey sign: give way 

Signs and signals Signs Disobey sign: emergency stopping lane only  

Safety procedures Driver restraint No seatbelt worn: driver 

Safety procedures Helmet  No helmet / rider or passenger 

Safety procedures Passenger Unrestrained: passenger over 16 

Safety procedures Passenger Unrestrained: passenger U16 in front seat 

Safety procedures Passenger Unrestrained: passenger U16 in rear seat 

Safety procedures Passenger Improperly carry pillion/sidecar passenger 

Safety procedures Passenger Unrestrained/improperly seated: passenger U16 in goods vehicle 

Safety procedures Passenger BikeU1yr license: carry pillion passenger 

Safety procedures Passenger BikeL: carry pillion passenger 

Safety procedures Passenger Passenger occupying same seat as another passenger 

Safety procedures Passenger Unrestrained: passenger U16 

Safety procedures Passenger Passenger occupying same seat as another passenger: U16 

Safety procedures Passenger Improperly carry pillion / sidecar passenger 

Safety procedures Passenger Unrestrained: passenger over 16 

Safety procedures Passenger Unrestrained / improperly seated: passenger in goods vehicle 

Safety procedures Use of devices Handheld phone while driving 

Safety procedures Use of devices Handheld or hands-free phone while driving: L, P or U3yr bike 
license 

Safety procedures Use of devices Drive vehicle with TV or VDU operating 
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Unsafe 
vehicle/behaviour 

Unsafe driving 
behaviour 

Fail lenn 

Unsafe 
vehicle/behaviour 

Unsafe driving 
behaviour 

Disobey police/authorised person traffic direction  

Unsafe 
vehicle/behaviour 

Unsafe driving 
behaviour 

CareLESS driving by full license holder 

Unsafe 
vehicle/behaviour 

Unsafe driving 
behaviour 

Too close 

Unsafe 
vehicle/behaviour 

Unsafe driving 
behaviour 

Drive in tram lane 

Unsafe 
vehicle/behaviour 

Unsafe driving 
behaviour 

Disobey police/authorised person traffic direction  

Unsafe 
vehicle/behaviour 

Unsafe driving 
behaviour 

Too close, large vehicle 

Unsafe 
vehicle/behaviour 

Unsafe driving 
behaviour 

Too close 

Unsafe 
vehicle/behaviour 

Unsafe driving 
behaviour 

Disobey police/authorised person traffic direction  

Unsafe 
vehicle/behaviour 

Unsafe driving 
behaviour  

Roundabout: fail to comply with requirements 

Unsafe 
vehicle/behaviour 

Unsafe driving 
behaviour 

CareLESS driving by full license holder 

Unsafe 
vehicle/behaviour 

Unsafe driving 
behaviour 

No work / rest diary entries  

Unsafe 
vehicle/behaviour 

Unsafe vehicle Vehicle used which breaches major defect notice 

Unsafe 
vehicle/behaviour 

Unsafe vehicle Vehicle used which breaches minor defect notice 

Unsafe 
vehicle/behaviour 

Unsafe vehicle Unsafe / non-compliant vehicle  

Unsafe 
vehicle/behaviour 

Unsafe vehicle Vehicle used when breaches major defect notice 

Unsafe 
vehicle/behaviour 

Unsafe vehicle Vehicle used when breaches minor defect notice 

Unsafe 
vehicle/behaviour 

Unsafe vehicle Unsafe / non-compliant vehicle 

Unsafe 
vehicle/behaviour 

Unsafe vehicle Vehicle used when breaches minor defect notice 

Unsafe 
vehicle/behaviour 

Unsafe vehicle Vehicle used when breaches major defect notice  

Unsafe 
vehicle/behaviour 

Unsafe vehicle Vehicle used when breaches major defect notice (heavy) 

Keep left and 
overtaking 

Keep left Wrong side 

Keep left and 
overtaking 

Keep left Fail keep left: oncoming vehicle 

Keep left and 
overtaking 

Keep left Fail keep left: wrong side of divided road 

Keep left and 
overtaking 

Keep left Fail keep left: continuous/double line 

Keep left and 
overtaking 

Keep left Fail keep left: safety zone 

Keep left and 
overtaking 

Keep left Fail keep left: of centre 

Keep left and 
overtaking 

Keep left Fail keep left: as practicable 

Keep left and 
overtaking 

Keep left Wrong direction on one-way road 
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Keep left and 
overtaking 

Keep left Fail keep left: painted island with double lines 

Keep left and 
overtaking 

Keep left Fail keep left: other than double lines  

Keep left and 
overtaking 

Keep left Fail keep left: painted island other than double lines 

Keep left and 
overtaking 

Keep left Fail keep left: continuous/double line 

Keep left and 
overtaking 

Overtaking Overtaking 

Keep left and 
overtaking 

Overtaking Overtaking: pass to L or R of tram 

Keep left and 
overtaking 

Overtaking Overtaking: pass to R of right / U (from centre) turning vehicle 

Keep left and 
overtaking 

Overtaking Overtaking: on left or from unsafe distance 

Keep left and 
overtaking 

Overtaking Overtaking: increase speed when being overtaken 

Keep left and 
overtaking 

Overtaking Overtaking: of vehicle signed not to, on left 

Keep left and 
overtaking 

Overtaking Overtaking: with sufficient room / cut-in too soon  

Fail to give way or stop Intersection  Fail give way: intersection 

Fail to give way or stop Lane change/merge Fail give way: change lanes/lines 

Fail to give way or stop Other Fail give way / Stop / N 

Fail to give way or stop Other Fail give way: not intersection 

Fail to give way or stop Other Fail give way/keep clear: emergency vehicle 

Fail to give way or stop Other Fail give way/stop: pass stopped tram 

Fail to give way or stop Pedestrian related Fail give way/stop: pedestrian 

Fail to give way or stop Pedestrian related Fail give way/stop: ped Xing 

Fail to give way or stop Pedestrian related Fail give way/stop: ped Xing, o’take stopped vehicle 

Fail to give way or stop Pedestrian related Fail give way: pedestrian 

Fail to give way or stop Rail Xing Fail give way/stop: rail Xing 

Fail to give way or stop Roundabout  Fail give way: roundabout 

Lightning, signalling and 
turning 

Lighting  Fail to dip headlights 

Lightning, signalling and 
turning 

Lighting Fail H/T and plate lights in hazardous weather/at night 

Lightning, signalling and 
turning 

Lighting  Fail clearance/side marker lights in hazardous weather/at night 

Lightning, signalling and 
turning 

Lighting  Fail to dip headlights 

Lightning, signalling and 
turning 

Signalling Fail to signal 

Lightning, signalling and 
turning 

Turning Improper turn / U-turn  

Lightning, signalling and 
turning 

Turning Unsafe U-turn 

Lightning, signalling and 
turning 

Turning Improper turn / U-turn 

Licensing and 
registration 

Licensing P driver: driving high powered motor vehicle 

Licensing and 
registration 

Licensing P driver: no P plates 

Licensing and 
registration 

Licensing High power vehicle 

Licensing and 
registration 

Licensing Bike license NAP / PPS 
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Licensing and 
registration 

Licensing  P1 driver: more than 1 peer passenger 

Licensing and 
registration 

Licensing BikeU1yr license: riding non-approved vehicle 

Licensing and 
registration 

Licensing BikeL: riding non-approved vehicle 

Licensing and 
registration 

Licensing P driver: driving probationary prohibited vehicle on highway 

Licensing and 
registration 

Registration  Number plate: not fixed / altered / false 

Licensing and 
registration 

Registration Number plate: not fixed or displayed correctly  

 

A.5.2 More Details on Crashes Involving Older HV and LCV Drivers 

Injured older HV drivers were MORE likely than middle-aged HV drivers to be involved in the following crash types:  

 Lane changing movements and collisions to the side of the HV; 

 Overtaking movements and opposing direction crashes; 

 Adjacent direction crashes;  

 Same direction crashes; 

 Manoeuvring crashes; 

 Off path on straight roads and rollovers (with serious injuries not at intersections); 

 Between noon and 6 pm; 

 In November;  

 Collisions with an LCV or a panel van. 

Injured older HV drivers were LESS likely than middle-aged HV drivers to be involved in the following crash types:  

 Lesser injury rollovers not at intersections. 

Injured older HV drivers were MORE likely to have the particular crash movements at locations depending upon the road 
dividedness as follows: 

 Manoeuvring on divided roads (KSI: if aged 65 to 74 years); 

 Adjacent direction on undivided roads (Injured: if aged 75 to 84 years); 

 Off path on straight roads (KSI: if aged 65 to 74 years). 

Injured older HV drivers were MORE likely to have the particular first-event crash movements at locations depending upon 
the intersection type and status of the location as follows: 

 Front to other motor vehicle at un-signalised intersections (Injured and KSI: if aged 65 to 74 years); 

 Rollover not at intersections (KSI: if aged 65 to 74 years). 

Injured older LCV drivers were MORE likely than middle-aged LCV drivers to be involved in the following crash types:  

 Adjacent direction crashes;  

 Off path no collision crashes; 

 Collision with station wagon (SUV) vehicles. 

Injured older light commercial vehicle drivers were LESS likely than middle-aged drivers to be involved in the following crash 
types:  

 Same direction crashes on divided roads; 

 Off path-straight crashes at an un-signalised intersection (Injured and KSI: if aged 65 to 74 years). 

Injured older LCV drivers were MORE likely to have the particular crash movements at locations depending upon the road 
dividedness, intersection type and status of the location as follows: 

 Off path-curve crashes not at an intersection (KSI: if aged 65 to 74 years). 

Injured older LCV drivers were LESS likely to have the particular crash movements at locations depending upon the road 
dividedness, intersection type and status of the location as follows: 

 Same direction on divided roads (Injured: if aged 65 to 74 years). 
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A.5.3 More Details on Crashes Involving Older Passengers 

Injured older passengers were MORE likely (p<0.05) than middle-aged injured passengers to be: 

 Female (Injured: if aged 65 to 74 years in the rear passenger vehicle seat, if aged 65 to 84 years in the front 
passenger seat (also true for KSI), if aged 85 years and older in HV seat); 

 Wearing a seatbelt in a passenger vehicle (Injured and KSI: if aged 65 to 74 years in front passenger vehicle seat); 

 Riding in the front of a light, small and medium passenger vehicle or vehicle aged 22 years and older (KSI: small 
and light vehicles only); 

 Riding in the rear seats of commercial vans (85 years and older only); 

 Involved in collisions with motorcycles (if a pillion passenger); 

 Involved in collisions with utilities:  
o If an HV passenger (all cases; Injured: if aged 85 and over); 
o Injured front seat <4.5t passenger (if aged 85 years and older); 

 Involved in collisions with station wagons:  
o If an injured HV passenger (if aged 65 to 74 years); 

 Injured in speed zones of 50 km/hr or 60 km/hr: 
o If in a passenger vehicle front seat (if aged 75 years and older); 
o If in a passenger vehicle rear seat (if aged 85 years and older); 
o If a pillion passenger (if aged 65 to 74 years); 
o If an HV passenger (if aged 85 years and older); 

 KSI in speed zones of 50 or 60 km/hr: 
o If in a passenger vehicle front seat (if aged 85 years and older); 
o If an HV passenger (if aged 75 years and older); 

 Injured in crashes located at, on or during: 
o Divided roads if in an HV (KSI: if aged 65 to 74 years); 
o Weekday crashes for all older front passenger vehicle seat passengers (Injured and KSI);  
o Weekday crashes for older HV injured passengers (if aged 85 years and older);  
o Daytime (e.g., 6 am to 6 pm) for all older front seat passenger vehicle passengers (Injured and KSI); noon 

to 6 pm for older rear passenger vehicle seat passengers Injured).   

Injured older passengers were LESS likely (p<0.05) than middle-aged injured passengers to be: 

 Wearing a seatbelt in an HV (Injured: if aged 85 years and older); 

 Riding in the front seat of vehicles aged under three years: 
o Involved with collisions with cars if an HV passenger (if aged 65 to 74 years); 
o Injured or KSI in speed zones of greater than 100 km/hr:  

 If in a passenger vehicle front seat (if aged 65 years and older); 
 If an HV passenger (if aged 65 to 84 years); 

o Injured or KSI in crashes located at, on or during: 
 Curved roads if in a passenger vehicle (Injured: if aged 65 years and older; KSI: if aged 75 to 

84 years); 
 Curved roads if in HVs (Injured: if aged 65 to 74 years).  

Crash types that were significantly MORE likely (p<0.05) for injured and KSI passenger vehicle passengers: 

 Intersection: 
o Front (Injured: if aged 65 years and older; KSI: if aged 65 years and older); 
o Rear seat (KSI: if aged 65 to 74 years); 

 Signalised intersection  
o Front (Injured: All; KSI: All);  
o Rear seat: (KSI: If aged 65 to 84 years); 

 Adjacent direction intersection  
o Front (Injured: All; KSI: All);  
o Rear (Injured: if aged 75 to 84 years; KSI: if aged 65 to 84 years); 

 Collisions with a vehicle 
o Front (Injured: All; KSI: All);  

 Multi-motor vehicle collisions 
o Front (Injured: if aged 65 to 74 years; KSI: All);  

 Manoeuvring  
o Front (Injured: if aged 65 to 74 years; KSI: if aged 65 to 74 years). 
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Crash types that were significantly MORE likely (p<0.05) only for KSI passenger vehicle passengers: 

 Turning right (Front: All); 

 Leaving a driveway (Front: if aged 75 to 84 years);  

 U-turning (Front: if aged 65 to 74 years). 

Crash types that were significantly MORE likely (p<0.05) only for injured passenger vehicle passengers: 

 Merging (Front: if aged 85 years and older); 

 Fallen from the rear seat (if aged 65 to 84 years). 

Crash types that were significantly MORE (p<0.05) likely for injured and KSI HV passengers: 

 Slow or stopping (Injured: if aged 65 to 74 years; KSI: if aged 75 to 84 years); 

 Fall from/in moving vehicle (Injured: All; KSI: All); 

 Slow or stopping (Injured: if aged 65 to 74 years). 

Crash types that are significantly MORE likely (p<0.05) only for KSI HV passengers: 

 Non-collision (if aged 75 to 84 years). 

Crash types that are significantly MORE likely (p<0.05) only for injured HV passengers: 

 Changing lanes (if aged 65 to 74 years); 

 Collisions with objects that are not fixed and not an animal (if aged 65 to 74 years). 

Crash types that are significantly MORE likely (p<0.05) only for injured pillion motorcycle passengers: 

 ‘Other stationary’ vehicle movements (if aged 65 to 74 years). 

Crash types that are significantly LESS likely (p<0.05) for injured and KSI passenger vehicle passengers: 

 Off – path – straight or on-path crashes: Front (Injured: if aged 65 to 74 years; KSI: if aged 65 years and older); 

 Rear (Injured: if aged 75 to 84 years). 

Crash types that are significantly LESS likely (p<0.05) for KSI passenger vehicle passengers: 

 Out of middle-aged / control (Front: if aged 65 to 84 years); 

 Collisions with fixed objects (Front: if aged 65 years and older). 

Crash types that are significantly LESS likely (p<0.05) for injured passenger vehicle passengers: 

 Vehicle overturn (Front: if aged 65 years and older); 

 Same direction crashes (Front: if aged 75 to 84 years); 

 Stationary, slow or stopping (Front: if aged 75 to 84 years); 

 Avoiding animals (Front: if aged 65 to 74 years). 

Crash types that are significantly LESS likely (p<0.05) for injured and KSI HV passengers: 

 Collisions with fixed objects (if aged 65 to 74 years). 

Crash types that are significantly LESS likely (p<0.05) for injured HV passengers: 

 Out of middle-aged / control (if aged 65 to 84 years); 

 Off – path – straight or on-path crashes (if aged 65 to 74 years). 

A.5.4 More Details on Crashes Involving Older Pedal cyclists 

Pedal cyclists involved in police-reported crashes were MORE likely to be killed if aged 65 to 84 years and MORE likely to 
have major injuries if aged 65 to 74 years or 85 years and older than were pedal cyclists of the middle-aged / control / 
middle-aged group. 

Injured pedal cyclists were MORE likely (p<0.05) than middle-aged injured pedal cyclists to be involved in crashes: 

 In rural Victoria (Injured and KSI: if aged 65 to 84 years); 

 Between 6 am and noon (Injured: if aged 65 to 74 years); 

 In daylight (Injured: if aged 65 to 84 years; KSI: if aged 65 to 74 years); 

 In 100 km/hr speed zones (Injured: if aged 65 to 84 years; KSI: if aged 75 to 84 years); 

 In 110 km/hr speed zones (Injured: if aged 75 to 84 years); 

 On local roads (Injured: if aged 75 to 84 years); 
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 On freeways (KSI: if aged 65 to 74 years); 

 That are of the adjacent at intersection type (Injured: if aged 75 to 84 years);  

 That are of the manoeuvring type (Injured: if aged 65 years and older); 

 When leaving a driveway (Injured and KSI: if aged 85 years and older); 

 When merging (Injured: if aged 85 years and older; KSI: if aged 65 to 74 years); 

 When changing lanes (Injured: if aged 75 to 84 years);  

 When turning right (KSI: if aged 75 to 84 years); 

 When the traffic middle-aged / control is: 
o Pedestrian lights (Injured and KSI: if aged 65 to 74 years, all injury); 
o Railway crossings with gates and boom (Injured and KSI: if aged 75 to 84 years); 
o Roundabouts (KSI: if aged 65 to 74 years); 
o Stop signs (Injured: if aged 85 years and older; KSI: if aged 75 to 84 years); 
o Give way signs (Injured: if aged 75 to 84 years; KSI: if aged 75 years and older); 

 Colliding with a motorcycle (KSI: if aged 65 to 74 years); 

 Colliding with a medium SUV (KSI: if aged 65 to 74 years); 

 Where the colliding motor vehicle was going straight (KSI: if aged 65 to 74 years); 

 Where the colliding motor vehicle was reversing (KSI: if aged 75 years and older);  

 Where the colliding motor vehicle was reversing (Injured: if aged 85 years and older years); 

 Where the colliding motor vehicle was leaving a driveway (Injured: if aged 85 years and older); 

 Where the colliding motor vehicle was stationary on-path (Injured: if aged 65 to 74 years). 

Older injured pedal cyclists were MORE likely (p<0.05) than middle-aged injured pedal cyclists to be involved in crashes: 

 At dawn or dusk (Injured: if aged 65 to 84 years);  

 At night (6 pm to 6 am or dark conditions) (Injured and KSI: if aged 65 to 74 years); 

 On main roads (Injured and KSI: if aged 65 years and older); 

 That are of the opposing direction type (Injured: if aged 75 to 84 years); 

 Where the colliding motor vehicle was turning right (KSI: if aged 65 to 74 years); 

 Where the colliding motor vehicle was turning right (Injured: if aged 75 to 84 years). 

It should be noted that there were no differences observed for pedal cyclist sex, BAC level, helmet use, day of the week, 
rainy weather, the month of the year, dividedness or curvature of the road, signalisation or intersection nature, accident type, 
collision event for the pedal cyclist, or the age of the colliding vehicle. 

A.5.5 More Details on Crashes Involving Older Pedestrians 

Pedestrians involved in police-reported crashes were MORE likely to be killed if aged 75 years and older and MORE likely to 
have major injuries if aged 65 years and older than were pedestrians of the middle-aged / control / middle-aged group. 

Injured older pedestrians were MORE likely (p<0.05) than middle-aged injured pedestrians to be involved in crashes: 

 If female (KSI: if aged 65 to 74 years or 85 years and older);  

 If tested under 0.05 for BAC (Injured and KSI: if aged 75 to 84 years); 

 In rural Victoria (Injured: if aged 85 years and older; not for KSI group); 

 Between 6 am and noon (Injured and KSI: if aged 65 to 74 years); 

 Between noon and 6 pm (KSI: if aged 65 to 74 years); 

 Between 6 am and 6 pm (Injured and KSI: if aged 75 and older); 

 In daylight (Injured and KSI); 

 In 50 km/hr speed zones (KSI; Injured: if aged 85 years and older); 

 In 60 km/hr speed zones (Injured: if aged 75 to 84 years);  

 On main roads (Injured: if aged 75 to 84 years); 

 On divided roads (KSI: if aged 75 to 84 years);  

 At un-signalised intersections without crossing (Injured: if aged 75 to 84 years); 

 At roundabouts without signals (Injured and KSI: if aged 85 and older);  

 At intersections with pedestrian crossings (KSI: if aged 65 to 74 years); 

 When the traffic middle-aged / control is: 
o Pedestrian crossings (KSI: if aged 65 to 84 years); 
o Roundabouts (Injured and KSI: if aged 85 years and older) 
o Stop signs (KSI group);  
o Give way signs (Injured and KSI: if aged 85 years and over; KSI: if aged 75 to 84 years);  

 With a single motor vehicle (Injured and KSI: if aged 75 years and older);  
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 Where the pedestrian is: 
o Crossing the carriageway (Injured and KSI) or 
o Not on the carriageway (e.g., footpath; Injured and KSI). 

 Where the pedestrian injury was not a result of the first or second crash event, and the pedestrian is: 
o Crossing a carriageway (Injured and KSI: if aged 65 to 74 years); 
o Boarding another vehicle (Injured: if aged 85 and over and injured 

 Where the pedestrian injury was the result of the first or second crash event, and the pedestrian is: 
o Crossing a carriageway (Injured: if aged 75 to 84 years; KSI:  if aged 65 years and older); 
o Not on the carriageway (Injured and KSI); 

 Where the pedestrian injury was the result of being hit by a tram, and the pedestrian is: 
o Boarding the tram (KSI: if aged 75 to 84 years); 

 That are of the: 
o Pedestrian DCA group or struck pedestrian accident type (Injured), or  
o Pedestrian DCA group (KSI: if 85 and older); 

 That are pedestrian crashes of the DCA codes for: 
o Nearside collisions (Injured: if aged 65 to 84 years; KSI: if aged 75 to 84 years); 

Driveway collisions (Injured and KSI);  

 Colliding with a small car if aged 75 to 84 years (Injury and KSI groups); 

 Colliding with a medium SUV if aged 85 and over (Injured and KSI groups); 

 Where the colliding motor vehicle was: 
o Leaving a driveway (Injured and KSI groups); 
o Reversing (Injured and KSI groups), or 
o Turning left (KSI: if aged 75 to 84 years).  

Injured older pedestrians were MORE likely (p<0.05) than middle-aged injured pedestrians to be involved in crashes: 

 At night, in the dark (6 pm to 6 am; Injured and KSI); 

 On freeways (Injured: if aged 65 to 74 years; KSI: if aged 65 to 84 years); 

 In December and January (Injured and KSI groups); 

 In 40 km/hr or 100km/hr speed zones (Injured: if aged 85 and over; not KSI group); 

 In 100 km/hr speed zones (Injured and KSI: if aged 75 to 84 years); 

 In 100 km/hr speed zones (KSI: if aged 65 to 74 years); 

 In 80 km/hr speed zones (KSI: if aged 75 years and older); 

 Where the pedestrian was on the carriageway walking, playing, standing, working or pushing a vehicle (Injured and 
KSI), especially for first event collisions; 

 That are of the ‘on-path’ type (Injured: if aged 75 to 84 years); 

 That are of the ‘pedestrian’ type and DCA coded as: 
o Playing, working, standing, lying on the carriageway (Injured and KSI); 
o Walking with traffic (Injured and KSI), or 
o On footpath/median (Injured: if aged 85 years and older); 

 Where the colliding motor vehicle was going straight (Injured and KSI), and 

 Where the colliding motor vehicle was a taxi (not KSI group). 

It should be noted that no differences were observed for the day of the week, rainy weather, the curvature of the road, 
collision event (if described) and age of the colliding vehicle. 

 


