










4WDs in single vehicle rollovers

There were nine single vehicle rollovers involving a 4WD
vehicle. In one of these the vehicle rolled on a winding
downhill section of a divided highway but, despite rolling
several times, remained on the two lanes for traffic in its
direction of travel. There were also two cases in which the
initial loss of control was either precipitated by, or strongly
influenced by, a trailer which was being towed by the 4WD
vehicle. One of these two crashes occurred on a straight road
when the trailer began to oscillate behind the short wheelbase
4WD and the other on a gradual left hand curve during an
overtaking manoeuvre.

The number of cases involving 4WDs is too small to provide 
a reliable basis for comparison with single vehicle rollovers
involving cars but two thirds of the nine cases occurred on
curves whereas less than half of the car crashes were initiated
on curves (Table 18).

Vehicle Characteristics and Rollover
Prevention

Rollover resistance ratings

Until the early 1990s attention was focussed primarily on 
the static lateral stability of a vehicle as a measure of the risk 
of that vehicle rolling over in a turn or emergency evasive
manoeuvre. Lateral stability, commonly referred to as the
Static Stability Factor (SSF), is measured as a function of 
the track of the vehicle in relation to the height of its centre 
of gravity.

The United States New Car Assessment Program (NCAP)
rollover resistance rating is primarily based on the Static
Stability Factor for the following reason:

“About 95% of rollovers are tripped – meaning the 
vehicle struck something low, such as a curb or shallow
ditch, causing it to tip over. The Static Stability Factor
(SSF) is specifically designed to measure this more 
common type of rollover and thus plays a significantly
larger role in a vehicle’s star rating” .... “than the 
results of the dynamic maneuvering test.”

The “dynamic maneuvering test” (see: www.safercar.gov)
measures whether a vehicle tips up in a “fishhook” or Road
Edge Recovery manoeuvre which, as its name indicates, is 
very similar to the motion which results from a driver allowing
a vehicle to run off onto the unsealed shoulder and swerve
abruptly back onto the road, often then overcorrecting back 
to the left, as was commonly the case in the rollover crashes
reviewed here.

Electronic stability control

Electronic stability control (ESC) uses technology which is an
extension of the antilock braking system (ABS) which is fitted
to most new cars. (The terminology for ESC varies from one
manufacturer to another but the technology is similar.)
Additional sensors monitor the steering angle and rotation
around the vertical axis of the vehicle. When they detect that
the vehicle is not travelling in the direction indicated by the
position of the steering wheel the ESC system automatically
applies the brake on one or more wheels to help the driver 
to maintain control over the vehicle.

The Insurance Institute for Highway Safety has reported that
cars and SUVs equipped with ESC had 77 per cent and 
80 per cent respectively fewer fatal single vehicle rollover
crashes than the same make and model without ESC. 
(IIHS, 2006)

Discussion
The risk of a casualty crash being a single vehicle rollover
increases markedly at higher travelling speeds, as indicated 
by the speed limit of the road on which the crash occurs. 
This adds strong support to the case for reductions in the
higher speed limits in rural areas.

Eighty per cent of the single car rollover crashes in the 
in-depth study sample were initiated by the car running at 
least partially onto the left unsealed shoulder. Countermeasures
such as audio-tactile edge lining and sealing the shoulder
could be expected to reduce the frequency of out of lane
excursions and the loss of control in those excursions that 
do occur.

As already noted, in every case in this in-depth study in 
which a car rolled in a single vehicle crash it yawed out of
control before rolling over. It is clear that the introduction 
of electronic stability control has great potential to achieve
similar savings from crash reduction in Australia as has been
the case in the United States.

It is recommended that consideration be given to allocating 
a substantial proportion of road safety publicity budgets to
publicising the safety benefits of electronic stability control, 
as has been done by the Swedish Road Administration
(Tingvall, 2005) to encourage both the provision of ESC 
on new vehicles and the purchase of vehicles so equipped.
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Table 18 4WDs in single vehicle rollover casualty crashes by road
alignment and initial and final off road excursion

Initial off road Final off road 
excursion on: excursion on:

Road alignment Left Right Left Right

Straight 12 (1)1 1 (1) 1 –

Right curve 1 (1) – (1) – –

Left curve2 3 (2) 1 (1) 1 1

Total 6 (4) 2 (1) 2 1

Notes:
1 Number in parentheses indicates that the initial was also the final off road excursion
2 There was one case, not listed here, in which the vehicle rolled on a winding road 

without leaving the paved roadway
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Abstract
This study investigated the rate of involvement in casualty
accidents per distance driven for Victorian drivers of various
ages and the factors that contribute to the over-representation
of older drivers in casualty accidents. The study drew on
records of all drivers involved in casualty accidents in Victoria
from 1998 to 2004, inclusive; and on the Melbourne On-Road
Exposure Survey of 2001, which generated estimates of the
distance driven on arterial roads in Melbourne by various
demographic groups during a typical non-holiday week. 
The rate of involvement in casualty accidents per distance
driven followed a U-shaped curve, being lowest for drivers aged
40-49 years and higher for both younger and older drivers,
especially those aged less than 26 and those aged more than 
70 years. The study identified a range of environments and
manoeuvres associated with over-representation of older drivers
in accidents. There is evidence that changing exposure patterns,
increasing physical frailty and declining driving competence 
all contribute to the elevated rate of casualty accident
involvement per distance driven for older drivers.

Melbourne On-Road Exposure Survey
Exposure is the opportunity for a road user to be involved in 
a traffic accident, usually measured by the amount of travel 
by the road user on the road network. Information about the
exposure of various road user groups can be used to calculate
accident rates per unit exposure, so that the risk associated
with road travel can be compared between road user groups.
Since 1984, VicRoads has conducted an irregular series of
surveys, known as the Melbourne On-Road Exposure Surveys,
to collect information about the exposure of drivers of light
passenger vehicles on arterial roads in Melbourne.

The most recent Melbourne On-Road Exposure Survey was
conducted in autumn 2001. The survey was conducted on
weekdays and weekends, but excluded school holidays and
public holidays. Information about drivers and vehicles was
collected by teams of two (an observer and an interviewer) at 
64 signalised intersections in the Melbourne Statistical Division.
The 64 sites comprised two sites in each of Melbourne’s 31
Local Government Areas (LGAs) plus two in Docklands. Sites
with extremely high or extremely low traffic flows were avoided.

To allow drivers to be interviewed and observations of vehicles
and occupants to be made, interviewers pressed the pedestrian
call button to stop vehicles at a red signal. For safety reasons,
interviewers and observers operated exclusively from the
central median and did not step onto the roadway. This meant
that sampling was restricted to vehicles in the lane nearest the
median, which was often a right turn lane. Most sites were
located on primary arterials, since secondary arterials were less
likely to have a central median with a pedestrian call button.
Among other questions, the interviewer asked the age of the
driver. For drivers who refused to be interviewed or did not
give their age, the interviewer’s estimate of the driver’s age
was used instead. Apart from assisting the interviewer to
collect information about sampled vehicles in the lane nearest
the median, the observer also counted all vehicles passing the
survey site in all lanes.

Drivers of cars, station wagons, utilities, small 4-wheel drives,
multi-passenger vehicles (up to 12 seats) and small 4-wheeled
vans were included in the survey. No information was 
collected about travel by bicycle, motorcycle, bus or truck.

Expansion weights were applied to the counts of sampled
vehicles at each site in each LGA to yield estimates of the 
total distance travelled in the LGA during one week by
vehicles and drivers of various types. In the first step, counts 
of vehicles sampled and drivers interviewed were weighted up
to be representative of all vehicles passing the survey site in 
all lanes during the survey session (using the count of all
passing vehicles kept by the observer). Second, data for
vehicles passing during the survey sessions conducted at the
site at various times were weighted up to be representative of
all vehicles passing the site during a full week. In the third
step, the number of vehicles passing the survey site during 
the week was multiplied by the total length of arterial road 
in the LGA to yield an estimate of the total distance 
travelled on arterial roads in the LGA during the week3.
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Why Do Older Drivers Have a High Rate of Involvement 
in Casualty Accidents Per Distance Driven?1,2
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1 The author gratefully acknowledges the valuable contributions to
the research made by Victoria Pyta, Dr Tanya Styles, Kelly Imberger
and Dr Peter Cairney of ARRB and by Pat Rogerson and Tricia
Williams of VicRoads.

2 This paper provides a summary of selected findings from a project
carried out by ARRB Group for VicRoads. For a full report of the
research, see Catchpole, Styles, Pyta and Imberger (2005).

3 It can be shown that this method yields a valid estimate of total
travel in the LGA that is not dependent on assumptions about the
distance travelled by each vehicle sampled.



Finally, a correction factor was applied to take account of
above average or below average traffic flow at the survey site as
compared with the entire arterial network in the LGA (making
use of vehicle counts collected by traffic signal controllers at
signalised intersections throughout the LGA).

Driving exposure by age group
The survey yielded estimates of the total distance driven on
arterial roads in Melbourne in one week by drivers in each 
of 15 age groups. The estimated weekly distance driven on
Melbourne arterials by drivers in each age group was reported
by Steer Davies Gleave (2002). These estimates are shown
graphically in Figure 1.

The chart shows that drivers aged 35-39 and 40-44 years
account for more driving exposure in Melbourne than any
other age group. The total distance driven each week by
drivers aged 60-64 years is just less than a quarter of the total
distance driven by drivers aged 40-44 years. Out of an
estimated total of 327.0 million km driven on arterial roads in
Melbourne each week, drivers aged 65 years or more account
for just 14.1 million km or 4.3%. The distance driven by males
is substantially greater than the distance driven by females in
every age group except drivers aged 16-17 years. The relative

difference between males and females is especially large for
drivers aged 60 years or more.

Generalising the exposure findings
The exposure information reported by Steer Davies Gleave
(2002) has previously been used by Drummond (2003) to
calculate the rate of accident involvement per distance driven
for various age groups. However, the rates calculated by
Drummond applied only to accidents and exposure on arterial
roads in the Melbourne Statistical Division during non-holiday
weeks.

Using information about drivers of light passenger vehicles
involved in casualty accidents in Victoria from 1998 to 2004,
the project team investigated whether the exposure data from
the 2001 Melbourne On-Road Exposure Survey could be used
to calculate accident involvement rates for the whole of the
Victorian road network and for all times of year.

Region of Victoria

Analysis of data on drivers involved in casualty accidents
revealed noticeable differences between the driver age profiles
for the Melbourne Statistical Division and the rest of Victoria.
In particular, drivers aged 65 years or more comprised only
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Figure 1. Total distance driven on arterial roads in Melbourne each week during non-holiday periods by driver age and sex.



6.7% of drivers in casualty accidents in the Melbourne
Statistical Division but 11.0% in the rest of Victoria. This
suggests EITHER that drivers aged 65 years or more account
for a lower proportion of all driving exposure in Melbourne
than in the rest of Victoria OR that the relative accident rate
per distance driven of drivers aged 65 or more (relative to
younger age groups) is lower in Melbourne than in the rest 
of Victoria. No matter which of these explanations is true, it is
clear that exposure data collected only in Melbourne cannot
be used to calculate accident rates that apply to the whole 
of Victoria.

Road class

Some differences were found between the age profiles of
drivers involved in accidents on different road classes in
Melbourne. Drivers aged 65 or more comprised a relatively
small proportion of drivers involved in accidents on freeways
(3.8%), a higher proportion of drivers involved in accidents on
arterial roads (6.1%) and a higher proportion again on local
roads (7.7%). However, the under-representation of older
drivers in freeway accidents (relative to arterial road accidents)
partly compensates for their over-representation in local road
accidents, so that the overall representation of drivers aged 
65 or more in accidents across all road classes (6.7%) does not
differ greatly from their representation on arterial roads
(6.1%). The similarity of the age profiles of accident-involved

drivers on arterial roads and all road classes is illustrated in
Figure 2. While it seems likely that the relative exposure of
various age groups does vary between road functional classes,
it appears probable that exposure patterns on arterial roads 
are reasonably representative of total exposure across all road
classes. Consequently, the results of the on-road exposure
survey can be used to estimate relative rates of accident
involvement for each age group on all Melbourne roads.

Time of year

As shown in Figure 3 (on the next page), the age profile of
drivers involved in accidents in Melbourne is very similar for
holiday and non-holiday periods. Drivers aged 65 years or
more comprise 7.0% of drivers involved in accidents in
Melbourne on school and public holidays and 6.6% at other
times. Whilst there are, no doubt, differences in exposure
patterns between holiday and non-holiday periods, there is
nothing in this chart to indicate that the proportion of overall
exposure accounted for by drivers in each age group differs
greatly between holiday and non-holiday periods. Thus it
seems reasonable to assume that the relative exposure of
various age groups during non-holiday periods is fairly
representative of relative exposure across the whole year. 
The results of the on-road exposure survey can therefore be
used to estimate relative rates of accident involvement for 
each age group for the whole year.
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Figure 2. Percentage of accident-involved drivers by age group for accidents on arterial roads and accidents on all Melbourne roads.



Relative rate of casualty accident
involvement per distance driven
The calculation of relative rates of accident involvement was
based on counts of drivers aged 18 years or more driving light
passenger vehicles4 involved in casualty accidents on all roads
in the Melbourne Statistical Division from 1998 to 2004
(inclusive). Steer Davies Gleave (2002) provided estimates of
exposure only for a single, non-holiday week and only for
arterial roads. Thus it was not possible to calculate absolute
rates of accident involvement per distance driven. Instead,
relative rates were calculated, with the rates for each age group
being expressed relative to the rate for drivers aged 40-49
years, the group with the lowest rate of accident involvement.

Using counts of drivers involved in casualty accidents on all
roads in the Melbourne Statistical Division from 1998 to 2004
and estimates of exposure on arterial roads in the Melbourne
Statistical Division from the Melbourne On-Road Exposure
Survey of 2001, four relative rates were calculated:

• the rate of involvement in casualty accidents per distance
driven

• the rate of involvement in serious casualty (serious injury 
or fatal) accidents per distance driven

• the rate of injury per distance driven

• the rate of serious or fatal injury per distance driven.

The four relative rates are shown for all age groups in Figure 4.
All rates are relative to a rate of 1.0 for serious or fatal injury
among 40-49 year old drivers. For all age groups, the rate of
driver injury is lower than the rate of driver involvement in
casualty accidents because not all casualty accidents result in an
injury to the driver (it may be a pedestrian or a passenger or
an occupant of the other vehicle who is injured). The rate of
involvement in serious casualty accidents is lower than the rate
of involvement in casualty accidents and the rate of serious or
fatal injury is lower than the rate of injury because serious and
fatal injuries comprise a subset of all injuries. All four rates rise
steeply for drivers aged 70 years or more (and for drivers aged
25 or less).

Relative standard errors and 99% confidence intervals were
calculated for the relative rates of involvement in casualty
accidents. Tests based on relative standard errors revealed that
all age groups other than 50-59 year olds have a rate of
involvement in casualty accidents per distance driven that is
significantly higher than the rate for 40-49 year olds.
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Figure 3. Percentage of accident-involved drivers by age group for accidents in Melbourne during holiday and non-holiday periods.

4 Light passenger vehicles comprise cars, station wagons, utilities,
panel vans and 9-13 seat mini-buses.



The relative rate of involvement in casualty accidents per
distance driven is shown for males and females in Figure 5 
(on the next page). All rates are relative to 40-49 year old
males. For 18-21 year old drivers, the rate for males is higher
than the rate for females, but the reverse is true for all
remaining age groups. All groups except males aged 50-59
years and females aged 75 years or more have a significantly
higher rate of involvement in casualty accidents per distance
driven than males aged 40-49 years. For males aged 50-59, 
the rate is only 8% higher than for males aged 40-49 and the
difference is not significant. The elevated rate for females aged
75 years or more is not significant because of the very small
sample size for this group in the exposure survey.

Characteristics of older driver casualty
accidents
In order to get an indication of the factors that contribute to
the elevated casualty accident rates of older drivers, data on
drivers of light passenger vehicles involved in casualty accidents
on all Victorian roads from 1998 to 2004 (inclusive) were
examined in greater depth to identify differences between the
accidents in which older drivers are involved and those
involving young and middle-aged drivers. In view of the very
large sample size for this analysis (169,745 drivers of all ages
involved in casualty accidents), tests of statistical significance

were not required and the differences identified by the analysis
can be assumed to be statistically reliable. The differences
identified include the following:
(1) By comparison with young and middle-aged drivers, older

drivers are over-represented in accidents at intersections.
The proportion of accidents at intersections is 64.3% for
drivers aged 65 or more, compared with 58.6% for drivers
aged 40-49 and 57.4% for all drivers aged 18-64 years.

(2) Older drivers are over-represented in accidents at Stop and
Give Way signs. The proportion of accidents at Stop and
Give Way signs is 18.4% for drivers aged 65 or more,
compared with 8.3% for drivers aged 40-49 and 7.8% for
all drivers aged 18-64 years. Older drivers are also slightly
over-represented in accidents at pedestrian signals.

(3) Older drivers are over-represented in accidents in 50 km/h
and 60 km/h zones. The proportion of accidents in 50
km/h zones is 9.3% for drivers aged 70 or more, compared
with 6.7% for drivers aged 40-49 years. The proportion of
accidents in 60 km/h zones is 56.1% for drivers aged 75 
or more compared with 52.9% for drivers aged 40-49.

(4) Examination of the vehicle movements being performed at
the time of the accident revealed that older drivers are
over-represented performing a variety of low-speed
manoeuvres. Drivers aged 60 or more are over-represented
in accidents that occur while performing U-turns and
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Figure 4. Relative rate of accident involvement and injury per distance driven by driver age group for accidents in the Melbourne Statistical Division.



entering or leaving parking spaces. Drivers aged 65 or
more are over-represented making right turns. Drivers
aged 70 or more are over-represented in accidents that
occur while reversing or leaving a driveway.

(5) Older drivers are over-represented in a variety of accident
types that are suggestive of the driver having insufficient
control of the vehicle, including collisions with fixed
objects, temporary road works, stationary vehicles and
parked vehicles. However, failure to detect the object
struck cannot be ruled out as an alternative explanation 
for some of these collisions, especially those that involve
reversing into a parked vehicle or fixed object.

(6) Older drivers are over-represented in a variety of roles that
apparently involve failing to give way (including, among
others, driving a right-turning vehicle that is struck by an
oncoming vehicle or a vehicle approaching from the right)
or encroaching on another vehicle’s space (including
unsafe lane changes and side swipes).

(7) For all multi-vehicle accidents5, VicRoads assigns the 
labels ‘Vehicle 1’ and ‘Vehicle 2’ to the two vehicles
involved in the initial collision on the basis of the
movement being undertaken by each vehicle at the time of
the collision. Examining the movements being performed
by Vehicles 1 and 2 in the various multi-vehicle accident
types shows that the driver of Vehicle 1 is more likely to

be at fault than the driver of Vehicle 2 in most multi-
vehicle accidents (other than cross-traffic accidents). In
multi-vehicle accidents, older drivers are over-represented
as the driver of Vehicle 1. The proportion of drivers in
multi-vehicle accidents recorded as driving Vehicle 1 is
53.5% for drivers aged 60 or more, compared with 39.9%
for drivers aged 40-49 and 41.5% for drivers aged 26-59.

(8) Older drivers are under-represented as the driver of the
front vehicle in a rear-end accident and as the driver of a
vehicle not involved in the initial collision. Drivers in 
these roles are typically the innocent parties in accidents
caused by errors of other drivers.

(9) Despite their apparent difficulties with vehicle control and
encroaching on the space of other vehicles, older drivers
were found NOT to be over-represented in run-off-road
accidents, loss of control while overtaking or head on
collisions while overtaking. All of these accident types,
typically involving high speeds, were found to be much
more characteristic of young drivers.
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Figure 5. Relative rate of involvement in casualty accidents per distance driven by driver gender and age group for accidents in the 
Melbourne Statistical Division

5 For the purposes of this analysis, a multi-vehicle accident is one in
which the first harmful event is a collision between two vehicles,
neither of which is parked.



Factors contributing to high accident rates

A recent New Zealand study (Keall and Frith, 2004) found
that older drivers undertake shorter trips, on average, than
young and middle-aged drivers. It is reasonable to suppose
that a similar pattern would apply in Victoria. This implies that
the low speed manoeuvres associated with the start or finish of
almost every trip, such as parking or leaving parking, entering
or leaving a driveway, driving on local streets and entering the
arterial road network, would comprise a greater proportion 
of the total risk associated with each trip for older drivers 
than for young and middle-aged drivers. Consistent with this
hypothesis, older drivers were found to be over-represented 
in most of the manoeuvres mentioned and also in accidents 
in 50 km/h and 60 km/h zones. Thus it appears that many 
of the characteristics typically associated with older driver
accidents may be partly or even largely the result of older
drivers typically making shorter trips than young and 
middle-aged drivers.

The risk of being involved in an accident varies greatly
between different road environments and road types. For
example, accident rates per distance travelled are typically far
lower on freeways than on arterial roads and local streets. 
The over-representation of older drivers in accidents on local
roads and their under-representation on freeways suggests that

older drivers do a high proportion of their driving (relative to
young and middle-aged drivers) on local streets, where
accident rates are highest, and a low proportion on freeways,
which are comparatively safe. Differences in risk associated
with different road types and road environments are likely to
contribute substantially to the elevated accidents rates of 
older drivers.

All four of the accident involvement rates plotted in Figure 4
rise steeply with increasing age. However, the rate of
involvement in serious casualty accidents rises more steeply
than the rate of involvement in casualty accidents and the rate
of serious or fatal injury rises more steeply than the rate of
injury. This is seen more clearly in Figure 6, where the rates
have been recalculated so that each rate separately is relative 
to the rate for the 40-49 age group, meaning that the four
curves meet at 1.0 for the reference age group.

The steeper increases for the more severe accidents and injuries
largely reflect the lesser physical robustness of older drivers
when compared with young and middle-aged drivers
(although other factors such as older, less protective vehicles
may also contribute). Of two drivers involved in similar
crashes, the older driver is the more likely to be injured; of
two drivers injured in similar crashes, the older driver is the
more likely to be seriously or fatally injured. Thus an accident

Journal of the Australasian College of Road Safety – November 2007

39

Figure 6. Relative rate of accident involvement and injury per distance driven by driver age group for accidents in the Melbourne Statistical Division



involving an older driver is more likely to be counted in
official records of casualty accidents than is a similar accident
involving a young or middle-aged driver. In other words, the
physical frailty of older drivers directly contributes to their
elevated rate of involvement and injury in casualty accidents.
What is more, the passengers of older drivers are likely to be 
of comparable age to the driver, so the frailty of their
passengers also contributes to their high rate of involvement 
in casualty accidents.

It has been seen that the elevated casualty accident rates of
older drivers are partly due to the types of situation in which
their driving typically occurs (exposure) and partly due to 
their greater likelihood of being injured in the event that an
accident occurs (frailty). Other factors such as vehicle
crashworthiness may also make a contribution. However, 
some characteristics of the accidents in which older drivers 
are involved strongly suggest that a gradual deterioration in
driving competence also contributes to their high accident
rates. Relevant findings from the analysis of involvement in
Victorian casualty accidents in the present study include the
following:
• Older drivers are under-represented in the roles where they

are most likely to be the innocent parties in accidents
caused by errors of other drivers.

• In multi-vehicle accidents, older drivers are over-
represented as the driver of Vehicle 1, the driver more likely
to be at fault.

• Older drivers are over-represented in roles that involve
failing to give way to another vehicle or encroaching on
another vehicle’s space.

• Older drivers are over-represented in roles that are likely to
involve having insufficient control of the vehicle.

• Older drivers are over-represented in collisions with parked
vehicles.

These patterns of accident involvement lead to some
speculations about the nature of the functional impairments
that may become more common with increasing age. 
The over-involvement of older drivers in accidents involving
low speed manoeuvres such as U-turns and entering or leaving
a parking space, if it is not entirely attributable to a higher
proportion of exposure in these situations, suggests that some
older drivers may find it difficult to perform large steering
movements at low speed. On the other hand, these same
accident characteristics, plus the over-representation of older
drivers in accidents while reversing, might indicate that some
older drivers have difficulty turning their heads far enough to
monitor stationary objects and approaching vehicles in all
directions. Consistent with this speculation, U-turners of 
all ages were much more likely to be hit by a vehicle
approaching from behind (i.e. from the same direction as the
U-turner’s initial direction of travel) than by a vehicle
approaching from the opposite direction, suggesting that the
difficulty of monitoring for traffic approaching from behind
may contribute to U-turn accidents (in which older drivers are

over-represented). In extreme cases, difficulty in turning
one’s head might even make it difficult to monitor traffic
approaching from the right or left when facing a Stop or Give
Way sign, another accident scenario in which older drivers 
are over-represented.

Older drivers were found to be over-represented in collisions
with parked vehicles, buildings and fences. In view of the size
and conspicuity of such objects, this is unlikely to indicate
difficulties with detection and seems much more likely to
indicate difficulties either with judgement of distance or with
vehicle control. In some circumstances, failure to realise that
the vehicle is parked rather than in motion might also
contribute to collisions with parked vehicles.

Other aspects of ageing that might contribute to high accident
rates for older drivers include gradually deteriorating vision
and slower processing of incoming information in high
demand situations such as when negotiating busy intersections.
It is also possible that the much lower distance driven each
week by many older drivers, especially females, means that
some skills are not practised often enough to be performed
optimally. However, the present study was not able to
investigate these factors.

Conclusions
The Melbourne On-Road Exposure Survey of 2001 collected
information about the distance driven by light passenger
vehicle drivers of all ages in a typical non-holiday week on
arterial roads in the Melbourne Statistical Division.
Investigation of variations in accident involvement with age
suggested it would be reasonable to use the exposure data to
calculate relative rates of accident involvement for drivers of 
all ages on all classes of road at all times of year. However, 
the results cannot be generalised from Melbourne to the
whole of Victoria because exposure patterns and/or relative
accident rates differ between Melbourne and the rest of 
the state.

For both males and females, accident rates follow a U-shaped
curve, being lowest for drivers aged 40-49 years and rising
steeply with increasing age, especially beyond age 70. Factors
contributing to the elevated accident rates of older drivers
include:
• changing exposure patterns, with older drivers typically

undertaking shorter trips and doing more of their driving 
in relatively high risk road environments

• increasing frailty, which increases the likelihood that any
accident that does occur will result in an injury and will
therefore be counted in official statistics

• a gradual deterioration in driving competence, which may
involve difficulty in performing large steering movements 
at low speed, difficulty in turning the head far enough to
monitor stationary objects and approaching vehicles in all
directions, difficulty in judging distance and/or difficulty
with vehicle control.
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issue paper No. 12, August 2007, published by the Tasmania
Law Reform Institute.

Recent Publications
ATSB Reports
AATTSSBB  SSuupppplleemmeennttaarryy  TTrraannssppoorrtt  SSaaffeettyy  IInnvveessttiiggaattiioonn  RReeppoorrtt
22000066//001155..  Results of Trials for Heavy Vehicle Clearance
Times at Level Crossings, Fountain Head Road Level
Crossing, Ban Ban Springs, Northern Territory. The full 
report is available at: http://www.atsb.gov.au/publications/
investigation_reports/2006/RAIR/rair20060015.aspx

RRooaadd  DDeeaatthhss  AAuussttrraalliiaa,,  MMoonntthhllyy  BBuulllleettiinn..
http://www.atsb.gov.au/publications/2007/mrf082007.aspx
(This is the last issue at time of preparation for this
publication)

PPssyycchhoollooggiiccaall  aanndd  ssoocciiaall  ffaaccttoorrss  iinnfflluueenncciinngg  mmoottoorrccyyccllee  rriiddeerr
iinntteennttiioonnss  aanndd  bbeehhaavviioouurr
The complete document may be downloaded on: http://
www.atsb.gov.au/publications/2007/road_rgr_200704.aspx

IInntteerrnnaattiioonnaall  RRooaadd  SSaaffeettyy  CCoommppaarriissoonnss::  TThhee  22000055  RReeppoorrtt
((RReelleeaasseedd  1177//0055//0077))
This publication provides tables of data on road deaths in
Organisation for Economic Co-operation and Development
(OECD) nations as well as Australian states/territories. 
The statistics allow for comparison of road safety performance,
with allowance for different levels of population, extent of
motorisation and distances travelled.
http://www.atsb.gov.au/publications/2007Int_comp_05

SSeerriioouuss  iinnjjuurryy  dduuee  ttoo  ttrraannssppoorrtt  aacccciiddeennttss  iinnvvoollvviinngg  aa  rraaiillwwaayy
ttrraaiinn,,  AAuussttrraalliiaa,,  11999999--0000  ttoo  22000033--0044..
http://www.atsb.gov.au/publications/2007/injcat_101.aspx

SSeerriioouuss  iinnjjuurryy  dduuee  ttoo  llaanndd  ttrraannssppoorrtt  aacccciiddeennttss,,  AAuussttrraalliiaa,,  
22000033--0044
http://www.atsb.gov.au/publications/2007/injcat_104.aspx

SSeerriioouuss  iinnjjuurryy  dduuee  ttoo  ttrraannssppoorrtt  aacccciiddeennttss,,  AAuussttrraalliiaa,,  22000033--0044
http://www.atsb.gov.au/publications/2007/injcat_107.aspx

Monash University Accident Research Centre
Whelan, M., Langford, J., Oxley, J., Koppel, S. & Charlton, J.
(2006) TThhee  eellddeerrllyy  aanndd  mmoobbiilliittyy::  aa  rreevviieeww  ooff  tthhee  lliitteerraattuurree,
Monash University Accident Research Centre, Report No. 255
http://www.monash.edu.au/muarc/reports/muarc255.html

Keall, M. & Newstead, S. (2007) FFoouurr--wwhheeeell  ddrriivvee  vveehhiiccllee
ccrraasshh  iinnvvoollvveemmeenntt  rriisskk,,  rroolllloovveerr  rriisskk  aanndd  iinnjjuurryy  rraattee  iinn
ccoommppaarriissoonn  ttoo  ootthheerr  ppaasssseennggeerr  vveehhiicclleess::  eessttiimmaatteess  bbaasseedd  oonn
AAuussttrraalliiaann  aanndd  NNeeww  ZZeeaallaanndd  ccrraasshh  ddaattaa  aanndd  oonn  NNeeww  ZZeeaallaanndd
mmoottoorr  vveehhiiccllee  rreeggiisstteerr  ddaattaa, Monash University Accident
Research Centre, Report No. 262
http://www.monash.edu.au/muarc/reports/muarc262.html

Newstead, S. & D’Elia, A. (2007) AAnn  iinnvveessttiiggaattiioonn  iinnttoo  tthhee
rreellaattiioonnsshhiipp  bbeettwweeeenn  vveehhiiccllee  ccoolloouurr  aanndd  ccrraasshh  rriisskk,,  Monash
University Accident Research Centre, Report No. 263
http://www.monash.edu.au/muarc/reports/muarc263.html

Hoareau, E., Newstead, S., Oxley, P. & Cameron, M. (2007)
AAnn  eevvaalluuaattiioonn  ooff  5500  kkmm//hh  ssppeeeedd  lliimmiittss  iinn  SSoouutthh  EEaasstt
QQuueeeennssllaanndd, Monash University Accident Research Centre,
Report No. 264
http://www.monash.edu.au/muarc/reports/muarc264.html

Hosking, S., Newstead, S., Hoareau, E. & Delaney, A. (2007)
AAnn  eevvaalluuaattiioonn  ooff  tthhee  5500kkmm//hh  ddeeffaauulltt  ssppeeeedd  lliimmiitt  iinn  rreeggiioonnaall
QQuueeeennssllaanndd, Monash University Accident Research Centre,
Report No. 265
http://www.monash.edu.au/muarc/reports/muarc265.html

Newstead, S., Cameron, M. & Watson, L. (2007) VVeehhiiccllee
ssaaffeettyy  rraattiinnggss  eessttiimmaatteedd  ffrroomm  ppoolliiccee  rreeppoorrtteedd  ccrraasshh  ddaattaa::  
22000077  uuppddaattee  AAuussttrraalliiaann  aanndd  NNeeww  ZZeeaallaanndd  ccrraasshheess  dduurriinngg
11998877--22000055, Monash University Accident Research Centre, 
Report No. 266
http://www.monash.edu.au/muarc/reports/muarc266.html

D’Elia, A., Newstead, S. & Cameron, M. (2007) OOvveerraallll
iimmppaacctt  dduurriinngg    22000011--22000044  ooff  VViiccttoorriiaann  ssppeeeedd--rreellaatteedd  ppaacckkaaggee,,
Monash University Accident  Research Centre, Report No. 267
http://www.monash.edu.au/muarc/reports/muarc267.html

Bobevski, I., Hosking, S., Oxley, P. & Cameron, M. (2007)
GGeenneerraalliisseedd    lliinneeaarr  mmooddeelllliinngg  ooff  ccrraasshheess  aanndd  iinnjjuurryy  sseevveerriittyy  iinn
tthhee  ccoonntteexxtt  ooff  tthhee    ssppeeeedd--rreellaatteedd  iinniittiiaattiivveess  iinn  VViiccttoorriiaa  dduurriinngg
22000000--22000022, Monash University Accident Research Centre,
Report No. 268
http://www.monash.edu.au/muarc/reports/muarc268.html
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Bobevski, I., Clarke, B., Lenné, M., Keall, M., Diamantopoulou,
K. & Cameron, M. (2007) DDeevveellooppmmeenntt  ooff  rrooaadd  ssaaffeettyy
bbeehhaavviioouurr,,  ttrraavveell  aanndd  eexxppoossuurree  ssuurrvveeyyss  iinn  VViiccttoorriiaa, Monash
University Accident Research Centre, Report No. 269
http://www.monash.edu.au/muarc/reports/muarc269.html

Cameron, M. & Delaney, A. (2007) DDeevveellooppmmeenntt  ooff  ssttrraatteeggiieess
ffoorr  bbeesstt  pprraaccttiiccee  iinn  ssppeeeedd  eennffoorrcceemmeenntt  iinn  WWeesstteerrnn  AAuussttrraalliiaa::
FFiinnaall  rreeppoorrtt, Monash University Accident Research Centre,
Report No. 270
http://www.monash.edu.au/muarc/reports/muarc270.html

The Centre for Automotive Safety Research,
University of Adelaide
The Centre for Automotive Safety Research has released the
following reports which are available in full text online:

CASR028 Patterns of bicycle crashes in South Australia
http://casr.adelaide.edu.au/reports/CASR028.pdf

CASR037 – Vehicle design for pedestrian protection
http://casr.adelaide.edu.au/publications/researchreports/
CASR037.pdf

You can access the entire report series and subscribe to our
RSS feed from the CASR website
(http://casr.adelaide.edu.au/reports).

Research Report Summaries
BBeerraann  RRGG,,  AAiinnlleeyy  LLAA,,  BBeerraann  MMEE,,  22000077,,  ““OOppiinniioonnss,,  aattttiittuuddeess
aanndd  pprraaccttiicceess  ooff  AAuussttrraalliiaann  nneeuurroollooggiissttss  wwiitthh  rreeggaarrdd  ttoo  
eeppiilleeppssyy  aanndd  ddrriivviinngg””,, pp. 251-257, Internal Medicine
Journal, Vol. 34, No. 4, Blackwell Publishing.
(Strategic Health Evaluators and Liverpool Hospital, Sydney)

Austroads Guidelines for fitness to drive were promulgated 
in 2003. Epilepsy was one of the conditions included. This
publication discusses the results obtained in a survey of
Australian Neurologists to obtain opinions and details of
practices relevant to the guidelines.

The survey was developed, pilot tested and approved by the
Human Research Ethics Committee. Members of the
Australian Association of Neurologists received three mailings
and responses were analysed. Almost 90% respondents assessed
epilepsy and 70% found the guidelines helpful. The answers of
respondents, regarding ideal circumstances, were predictable;
the surprise was the large undecided numbers.

Other findings:
• most (70%) did not report recalcitrant patients;
• most claimed to adhere to the guidelines and yet advocated

more lenient driving restrictions that may allow preventable
accidents;

• there was agreement between neurologists on guidelines for
more rigorous restrictions for commercial drivers, although
again neurologists were more lenient.

• three-quarters favoured licences carrying a warning to self-
report and two-thirds felt that product information should
identify driving implications.

• seventy-seven per cent endorsed Doctor assessors although
half discounted General Practitioners as insufficiently
knowledgeable and half advocated that only Neurologists
evaluate potential drivers with epilepsy.

There is need for prospective research on epilepsy and driving.

BBoobbeevvsskkii  II,,  HHoosskkiinngg  SS,,  OOxxlleeyy  PP,,  CCaammeerroonn  MM,, 22000077,,
““GGeenneerraalliisseedd  lliinneeaarr  mmooddeelllliinngg  ooff  ccrraasshheess  aanndd  iinnjjuurryy  sseevveerriittyy  
iinn  tthhee  ccoonntteexxtt  ooff  tthhee  ssppeeeedd--rreellaatteedd  iinniittiiaattiivveess  iinn  VViiccttoorriiaa  
dduurriinngg  22000000--22000022””, Monash University Accident Research
Centre. The full document is available online:
http://www.monash.edu.au/muarc/repports/muarc268.pdf

Generalised linear models of road trauma outcomes have been
found to be a powerful way of representing the trends and
variations over time and to explain the effects of influential
factors such as countermeasure initiatives. This report discusses
their application to monthly casualty crash frequencies and
injury severity outcomes in Victoria during 1998 to 2003.

During 2000 to 2002, the mobile speed camera program in
Victoria was changed by introducing “flashless” camera
operations during daytime and other modifications to make
the enforcement more covert and unpredictable, increasing the
targeted camera operating hours from 4200 to 6000 hours per
month, and reducing the speeding offence detection threshold
in three stages.

There is doubt that the flashless speed camera initiative and
the enforcement threshold reductions have been adequately
represented in the monthly crash outcome models. It was
concluded that the effect of these initiatives on crash outcomes
is unknown at this stage.

The assumed functional form of the relationship between
monthly speed-related advertising levels and road trauma
appears to represent this relationship well. The speed-related
television advertising had a statistically significant association
with a decrease in monthly casualty crash frequencies during
times of increased advertising levels. In general the relationships
connecting speed camera hours and levels of speed-related
advertising, on the one hand, with road trauma reductions in
Victoria, on the other hand, confirmed previous research on
the effectiveness of these road safety programs as operated in
the State.
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BBoosseettoo  FF,,  JJaaccoobb  JJ,,  JJaaccoobb  AA, 22000077,,  ““SSiinnggllee  vveehhiiccllee  rroollll  oovveerr
aacccciiddeennttss::  aann  uunniiqquuee  ppaatttteerrnn  ooff  mmoottoorr  vveehhiiccllee  aacccciiddeennttss  iinn
CCeennttrraall  AAuussttrraalliiaa””,, ANZ Journal of Surgery, 77(Suppl 1):
A93, Blackwell Publishing.

This report, conducted from the Alice Springs Hospital,
concerns:
1. The incidence and injury patterns of rollover accidents
2. Pre rollover characteristics on rollover propensity
3. The injury severity and outcome of rollover accidents.

BBrroovvoolldd  SS,,  WWaarrdd  NN,,  DDoonnaatthh  MM,,  SSiimmoonn  SS,,  SShhaannkkwwiittzz  CC,,
CCrreeaasseerr  JJ,,  22000077,,  ““TThhee  uussee  ooff  tteecchhnnoollooggyy  ttoo  aaddddrreessss  ppaatttteerrnnss
ooff  rriisskk  aammoonngg  tteeeennaaggee  ddrriivveerrss””,, pp. 413-422, Journal of
Safety Research, Vol.38, No. 4, Elsevier.
(Authors at Department of Mechanical Engineering, ITS
Institute, University of Minnesota).

Teenage drivers have a high crash risk. The rate of fatal 
crashes rates involving teenage drivers is higher than in any
other age group. There is need for specific approaches to
reduce these traffic fatalities. One possible approach is through
the use of vehicle-based intelligent driver support systems. 
For effectiveness, emphasis should be placed on the driving
behaviour linked with an overwhelming number of fatal
crashes involving teenagers, viz., speed, low seatbelt use, 
and influence of alcohol.

In-vehicle technology also offers an opportunity to address 
the issue of inexperience through enforcement of certain
Graduated Driver’s Licensing provisions. There should be 
an intensified effort to further the development of in-vehicle
technology and to fully understand its capabilities. Human
factors testing should take place to understand the effects 
on the driver.

The projected outcome of the successful implementation of 
a  “Teen Driver Support System” (TDSS), such as the one
described in the article, is a significant decrease in the number
of teenagers killed in traffic crashes.

CChh’’nngg  CCWW,,  FFiittzzggeerraalldd  MM,,  GGeerroossttaammoouullooss  JJ,,  CCaammeerroonn  PP,,  
BBuuii  DD,,  DDrruummmmeerr  OOHH,,  PPootttteerr  JJ,,  OOddeellll  MM, 22000077,,  ““DDrruugg  uussee  
iinn  mmoottoorr  vveehhiiccllee  ddrriivveerrss  pprreesseennttiinngg  ttoo  aann  AAuussttrraalliiaann,,  aadduulltt
mmaajjoorr  ttrraauummaa  cceennttrree””,, Emergency Med Australas 19(4): 
359-65. Blackwell Publishing.
(Alfred Hospital, Melbourne)

The objective was to determine the drug use in injured
Victorian drivers involved in motor vehicle collisions and
subsequently transported to a major adult trauma centre in
Victoria. A blood sample was obtained from 436 patients 
who had been taken to The Alfred Emergency & Trauma
Centre in Prahran, following a motor vehicle collision. 
This was performed at the same time and under the same 
law as compulsory blood screening in Victoria (Section 56 
of the Road Safety Act).

• Metabolites of cannabis were the most commonly found
drug (46.7%),

• the active form of cannabis (Delta9-tetrahydrocannabinol)
was found in 7.6% specimens.

• the next most prevalent drugs were benzodiazepines
(15.6%), opiates (11%), amphetamines (4.1%) and
methadone (3%).

• Cocaine was detected in 1.4% of cases.

Drug usage found in this group of injured drivers was
disturbingly high. The introduction of further initiatives to
decrease the prevalence of drug use in motor vehicle drivers 
is required.

DDaavveeyy  JJ,,  WWiisshhaarrtt  DD,,  FFrreeeemmaann  JJ,,  WWaattssoonn  BB, 22000077,,  
““AAnn  aapppplliiccaattiioonn  ooff  tthhee  ddrriivveerr  bbeehhaavviioouurr  qquueessttiioonnnnaaiirree  iinn  aann
AAuussttrraalliiaann  oorrggaanniissaattiioonnaall  fflleeeett  sseettttiinngg””,, pp. 11-21, Transp Res
F Traffic Psychol Behav ,Vol. 10 No.1, Elsevier Publishing.
Centre for Accident Research and Road Safety – Queensland
(CARRS-Q), School of Psychology and Counselling, Faculty
of Health, Queensland University of Technology, Carseldine,
QLD 4503, Australia

This study reports on the utilisation of the “Manchester
Driver Behaviour Questionnaire” (DBQ) to examine the 
self-reported behaviour of a sample of Australian fleet drivers.
It highlights implications regarding the utilisation of the DBQ
within fleet settings to examine on-road behaviour among
professional drivers, specifically (e.g., errors, highway code
violations and aggressive driving violations). A large number 
of items traditionally related with violations of road rules were
found to be associated with aggressive driving acts among the
current sample. Additional analysis revealed that the DBQ
factors were negatively related with self-reported traffic
offences, although at a multivariate level only the number of
kilometres driven each year (i.e., exposure) proved to be
predictive of incurring fines/demerit points.

GGeeoorrggee  SS,,  CCllaarrkk  MM,,  CCrroottttyy  MM,,  22000077,,  ““DDeevveellooppmmeenntt  ooff  tthhee
AAddeellaaiiddee  ddrriivviinngg  sseellff--eeffffiiccaaccyy  ssccaallee””,,  Clin Rehabil 2007; 
21(1): 56-61. Sage Publications.
(Flinders University Department of Rehabilitation and Aged
Care, Repatriation General Hospital)

In order to describe the development of the “Adelaide
Driving Self-Efficacy Scale” (ADSES) and to report on its
reliability and validity, a set of 12 aspects of driving behaviour
(developed through literature review, clinical experience and
expert review) were:
1. rated for self-efficacy using a Likert scale.
2. investigated for internal consistency using Cronbach’s

alpha coefficient. This was 0.98, indicating high internal
consistency.

3. examined for construct validity by comparing ADSES 
scores of drivers who had and had not suffered stroke. 
The two groups showed statistically significant differences,
demonstrating construct validity.
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• examined for criterion-related validity by comparing ADSES
scores with the result on a standardized on-road assessment.
Differences in ADSES scores for those who passed or failed
were statistically significant.

The ADSES has demonstrated internal consistency and construct
validity with subjects who have and have not suffered stroke.
The scale demonstrated criterion validity in its relationship with
outcome of an on-road driving assessment. It appears to be a
reliable and valid measure of driving self-efficacy.

GGlleennddoonn  AAII, 2007,,  ““DDrriivviinngg  vviioollaattiioonnss  oobbsseerrvveedd::  
aann  AAuussttrraalliiaann  ssttuuddyy””, pp. 1159-1182, Ergonomics,
Vol. 50 No.8, Taylor and Francis Group
(School of Psychology, Griffith University)

This study analysed the driving behaviour of 2,765 persons in
three Australian states – New South Wales, Queensland and
Victoria. (Age group and gender, passenger characteristics 
and vehicle age and type were noted).

In-car coordinated video and audio recording sequences were
used to gather data. (driving violations and other driving
behaviours, including lane use, speeding, close following
(tailgating), driver’s hands position and mobile phone use).
Test were made in free-flowing traffic along two-, three- and
four-lane highways with varying speed limits on all days of 
the week in daylight and fine weather conditions.

By focusing upon vehicle and driver characteristics, and their
impact on driving behaviour, including identified violations,
this study explores some implications both for future research
and for traffic policy makers.

GGoonnzzáálleezz--WWiillhheellmm  LL, 22000077,,  ““PPrreevvaalleennccee  ooff  aallccoohhooll  aanndd  iilllliicciitt
ddrruuggss  iinn  bblloooodd  ssppeecciimmeennss  ffrroomm  ddrriivveerrss  iinnvvoollvveedd  iinn  ttrraaffffiicc  llaaww
ooffffeennsseess::  ssyysstteemmaattiicc  rreevviieeww  ooff  ccrroossss--sseeccttiioonnaall  ssttuuddiieess””, 
pp.189-198, Traffic Injury Prevention, Vol. 8 No. 2, Taylor
and Francis Group.
(J.W. Goethe University. Frankfurt/Main. Germany).

The objective was an attempt to obtain more reliable data
concerning the prevalence of alcohol and illicit drugs among
drivers involved in traffic law offences worldwide. The search
was performed by using several international biomedical
databases and additional publications, in order to reduce
publication bias. The review included cross-sectional studies
published between 1990 and 2005 in English, Spanish,
German, Portuguese, and Italian. Only studies based on the
analysis of blood specimens and chromatographic
quantification of drugs were included.

Alcohol appears to be still the predominant substance, with the
consideration that among drivers primarily suspected of driving
under the influence of drugs, cannabinoids are more prevalent.
Certain trends could be identified, e.g., very low prevalence 
of cocaine in reports from Nordic countries, a high prevalence
of amphetamines between Norwegian and Swedish studies,
and low rates of THC among AAuussttrraalliiaann  ssttuuddiieess.

It was concluded that, to obtain a better assessment of the 
real current role of alcohol and drugs (illicit and medications),
it seems strongly necessary to update the case-control study
conducted by Borkenstein et al. in 1964, including now 
blood analyses of the whole spectrum of substances that can
impair drivers.

HHaarrmmss  LL,,  TTaallbboott  MM, 22000077,,  ““TThhee  aafftteerrmmaatthh  ooff  rrooaadd  ttrraauummaa::
ssuurrvviivvoorrss’’  ppeerrcceeppttiioonnss  ooff  ttrraauummaa  aanndd  ggrroowwtthh””,,
pp. 129-137 Health Soc Work, Vol. 32 No. 2, NASW Press.
(School of Social Work, University of Melbourne).

For many survivors of serious road trauma, the physical and
psychological consequences are complex and lifelong and their
psychosocial recovery experience is rarely documented in the
social work literature.

This article reports on findings from a study of post-traumatic
growth and post-traumatic stress experiences, as measured 
by the Post-traumatic Growth Inventory and the Impact of 
Event Scale. Data were collected from 79 anonymous, 
self-administered postal surveys of participants who had
received treatment in an Australian rehabilitation centre
following serious orthopedic injury. One-third of these
survivors continued to experience serious psychological 
distress in the aftermath of road trauma and a range of other
psychosocial consequences four years after their accident.
Although 87 percent of the sample continued to experience
post-traumatic stress difficulties, 99 percent reported
experiences of post-traumatic growth.

HHaayyeenn  AADD,,  BBoouuffoouuss  SS,,  HHaarrrriissoonn  JJEE,,  22000077,,  ““AA  ddiissccuussssiioonn  ooff
tthhee  ppootteennttiiaall  bbeenneeffiittss  ttoo  iinnjjuurryy  ssuurrvveeiillllaannccee  tthhrroouugghh  iinncclluussiioonn
ooff  ddaattee  ooff  iinnjjuurryy  iinn  hhoossppiittaalliissaattiioonn  ddaattaa  iinn  NNeeww  SSoouutthh  WWaalleess
aanndd  AAuussttrraalliiaa””,, pp. 130-132, New South Wales Public
Health, Vol. 18, No. 7-8, New South Wales Health
Department.

Most patients with injuries are brought to a Hospital suddenly,
at a specific time and date, as determined by an external cause
(eg., a road crash). It is not the current practice to record the
date of injury in routine hospital separations data in New
South Wales or Australia (This does occur in New Zealand).

There are benefits from adding the date of injury to the
Inpatient Statistics Collection. These include:
• a more accurate estimation of the level of serious injury in

the community
• a better assessment of the utilisatiion of the health system

and costs attributable to injurious events; and
• better linkage of hospital data with other data relevant to

injury measurement and control (eg., road crash data).
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IIvveerrss  RRQQ,,  BBlloowwss  SSJJ,,  SStteevveennssoonn  MMRR,,  NNoorrttoonn  RRNN,,  WWiilllliiaammssoonn
AA,,  EEiisseennbbrruucchh  MM,,  WWooooddwwaarrdd  MM,,  LLaamm  LL,,  PPaallaammaarraa  PP,,  WWaanngg  JJ,
22000066,,  ““AA  ccoohhoorrtt  ssttuuddyy  ooff  2200  882222  yyoouunngg  ddrriivveerrss::  tthhee  DDRRIIVVEE
ssttuuddyy  mmeetthhooddss  aanndd  ppooppuullaattiioonn””,, pp. 385-389, Inj Prev 2006;
Vol. 12 No. 6, BMJ Publishing Group.
(The George Institute for International Health, 
The University of Sydney)

The DRIVE Study was established to facilitate research,
involving New South Wales drivers, aged 17-24, holding 
their first Provisional Driver’s Licence, on direct links of 
risk factors to serious injury and death.

Baseline data collection involved a questionnaire to drivers
about their training, risk perception, driver behaviour,
sensation-seeking behaviour and mental health. Participants
gave consent for prospective data linkage to their data on
licensing, crashes and injuries, held in routinely collected
databases.

The questionnaire was completed by 20 822 drivers, including
men and women, from capital cities and regional or remote
areas. The recruited study population showed a wide variation
in the risk factors under examination. For example, almost 40%
of drivers reported drinking alcohol at hazardous levels and
about 32% of participants seemed to be at a high or very high
risk of psychological distress. Participants reported a mean of
67.3 hrs of supervised driver training while holding their
learner’s permit.

KKaarraamm  EE,,  KKyypprrii  KK,,  SSaallaammoouunn  MM,,  22000077, “Alcohol use among
college students: an international perspective”, pp. 213-221,
Curr Opin Psychiatry Vol. 20, No. 3, Lippincott Williams 
and Wilkins.
(Departments of Psychiatry and Clinical Psychology, at St
George Hospital University Medical Centre, and Balamand
University, Beirut, Lebanon).

During 2005-2006, the authors reviewed the literature on
alcohol use among college students worldwide to assess the
prevalence of alcohol use, hazardous drinking and related
problems, and review the effectiveness of intervention methods
and implications for future research. They identified 26 journal
articles from AAuussttrraalliiaa, Brazil, Ecuador, Egypt, Germany,
Hong Kong, Ireland, Lebanon, NNeeww  ZZeeaallaanndd, Nigeria,
Sweden, The Netherlands and Turkey.

They found a prevalence of hazardous drinking in AAuussttrraallaassiiaa,
Europe, North and South America, but lower in Africa and
Asia. Alcohol policies should be reviewed and prevention
programmes initiated in light of research evidence, for this
high-risk population. College students in many countries are 
at elevated risk for heavy drinking, with serious immediate
health risks, such as ddrriinnkk--ddrriivviinngg and other substance use; 
and longer term risks, such as alcohol dependence

MMooxxeeyy  EE,,  JJoohhnnssoonn  NN,,  MMccCCaarrtthhyy  MMGG,,  GGaalllloowwaayy  LL,,  PPaarrkkeerr  GGAA,,
MMccLLuunnddiiee  WWMM, 2006, “Advanced Protection for Vulnerable
Road Users: A Case Study”, pp. 723-734, Proceedings of the
Institute of Mechanical Engineers, Part D: Journal of
Automotive Engineering, Vol.220, No.6, PEP Journals.
(School of Engineering, University of Surrey, UK)

Interest in collision avoidance and more recently, in safety
systems for vulnerable road users is increasing internationally.
Included in vulnerable road users are pedestrians and cyclists
who account for approximately one in four of all road deaths
in the European Union.

The aim of the “advanced protection for vulnerable road
users” project was to develop a sensor system capable of
detecting vulnerable road users, distinguishing them from the
road environment, tracking their position, and predicting
potential impacts with the vehicle. The proposed fusion of
sensor data from multiple, short-range, high-accuracy, pulse
radar units and a low-resolution passive infrared sensor array
served to eliminate the majority of clutter by negating false
triangulation combinations, while ensuring that only thermally
distinct, moving targets are considered. The intention is that 
a derivative of the sensor system may eventually provide the
technological link between vulnerable road user detection 
and a driver warning, collision avoidance, and/or the
activation of a safety system on the vehicle (external airbags).
The performance of this preliminary,  ‘ p roof-of-concept’
advanced protection for vulnerable road users (APVRU)
system was demonstrated during real-world accident scenarios,
impacting with an anthropometric dummy, at speeds, limited
by current hardware, up to 25 km/hr (15.5 mile/hr).

SSeennsseerrrriicckk  TTMM, 22000077,,  ““RReecceenntt  ddeevveellooppmmeennttss  iinn  yyoouunngg  ddrriivveerr
eedduuccaattiioonn,,  ttrraaiinniinngg  aanndd  lliicceennssiinngg  iinn  AAuussttrraalliiaa””,, pp. 237-244,
Journal of Safety Research, Vol. 38 No. 2, Elsevier.

Senserrick is based at the Centre for Injury Research and
Prevention, Philadelphia, USA. He has reported on young
driver education and training in an international context.

He has observed the predominance of voluntary programs
conducted outside the licensing procedure as compared with
mandatory school-based programs used internationally.

Matters of discussion are as follows:
• pre-learner, learner & provisional licensing stages
• state-based graduated licensing
• increased supervised practice and delayed licensure
• passenger and night-time restrictions

VVaassssaalllloo  SS,,  SSmmaarrtt  DD,,  SSaannssoonn  AA,,  HHaarrrriissoonn  WW,,  HHaarrrriiss  AA,,
CCoocckkffiieelldd  SS,,  MMccIInnttyyrree  AA,,  22000077,,  ““RRiisskkyy  ddrriivviinngg  aammoonngg  
yyoouunngg  AAuussttrraalliiaann  ddrriivveerrss::  TTrreennddss,,  pprreeccuurrssoorrss  aanndd  ccoorrrreellaatteess””,,  
pp. 444-458, Accident Analysis and Prevention, Vol. 39 No. 3,
Elsevier Publishing.

The characteristics or circumstances in young drivers’ earlier
lives may have contributed to their current driving behaviour.
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This possibility was explored using data from the Australian
Temperament Project (ATP), a large longitudinal community-
based study, which commenced in 1983 with 2443 families
and has followed children’s psychosocial development from
infancy to early adulthood.

A series of analyses indicated that it was possible to distinguish
a group of young adults who engaged in high risky driving
behaviour (high group) from a group who engaged in low
levels of risky driving behaviour (low group) from mid
childhood. Young drivers with a tendency towards risky
driving differed from others on aspects of temperament style,
behaviour problems, social competence, school adjustment 
and interpersonal relationships.

WWaattssoonn  BB,,  FFrreeeemmaann  JJ, 22000077,,  ““PPeerrcceeppttiioonnss  aanndd  eexxppeerriieenncceess  ooff
rraannddoomm  bbrreeaatthh  tteessttiinngg  iinn  QQuueeeennssllaanndd  aanndd  tthhee  sseellff--rreeppoorrtteedd
ddeetteerrrreenntt  iimmppaacctt  oonn  ddrruunnkk  ddrriivviinngg””,, Traffic Injury Prevention,
Vol. 8, No. 1, Taylor and Francis Group.
(Centre for Accident Research and Road Safety Queensland,
Queensland University of Technology).

This study explored the impact of random breath testing
(RBT) on the attitudes, perceptions, and self-reported
behaviour of motorists in Queensland. Particular attention was
given to how exposure to RBT affected motorists’ perceived
risk of apprehension and self-reported behaviour, relative to
other variables of interest such as alcohol consumption.

The data for the study was collected in a telephone survey of
780 motorists drawn from throughout Queensland. Volunteers
were recruited from a random sample of all listed telephone
numbers in the state, adjusted according to district population
figures. A survey questionnaire was used to collect information
relating to the participants’ socio-demographic characteristics,
drinking and drunk driving behaviour, attitudes toward drunk
driving and Random Breath Testing, and experiences and
perceptions of Random Breath Testing.

Data analysis showed that a large proportion of the
respondents had both observed Random Breath Testing and
been breath tested within the last six months. These people
believed the Random Breath Testing practice served an
important role in the improvement of road safety. However, 
a considerable percentage also reported driving under the
influence of drink at least once in the last six months without
being detected, with further analysis indicating that the threat
of apprehension associated with Random Breath Testing did
not appear to greatly influence their offending behaviour.
Rather, a higher frequency of alcohol consumption, combined
with more favourable attitudes to drunk driving and lower
levels of support for Random Breath Testing, appeared to be
associated with offending behaviour.

It was concluded that, while the results confirmed the high
levels of exposure to Random Breath Testing achieved in
Queensland, the direct impact of recent exposure on drunk
driving behaviour appeared less important than other factors

such as alcohol consumption and attitudes to drunk driving
and Random Breath Testing. Further research is required to
better understand how recent and lifetime exposure to
Random Breath Testing impacts on motorists’ perceived risk
of apprehension and subsequent drunk driving behaviour.

YYoouunngg  KKLL,,  RReeggaann  MMAA,,  TTrriiggggss  TTJJ,,  TToommaasseevviicc  NN,,  SStteepphhaann  KK,,
MMiittssooppoouullooss  EE..,,  22000077,,  ““IImmppaacctt  oonn  CCaarr  DDrriivviinngg  PPeerrffoorrmmaannccee
ooff  aa  FFoolllloowwiinngg  DDiissttaannccee  WWaarrnniinngg  SSyysstteemm::  FFiinnddiinnggss  FFrroomm  tthhee
AAuussttrraalliiaann  TTrraannssppoorrtt  AAcccciiddeenntt  CCoommmmiissssiioonn  SSaaffeeCCaarr  PPrroojjeecctt””,
pp. 11-131, Journal Intelligent Transport Systems:
Technology, Planning and Operations, Vol.11 No. 3, 
Taylor and Francis Group.

The SafeCar study, to evaluate the impact on driver
performance of three Intelligent Transport System
technologies, alone and in combination, was carried out by 
the Transport Accident Commission (TAC). The technologies
were: (a) Following Distance Warning; (b) Intelligent Speed
Adaptation; and (c) a Seatbelt Reminder. Each test vehicle or
“SafeCar” was also equipped with Daytime Running Lights
and a Reverse Collision Warning system. Twenty-three fleet
car drivers each drove a SafeCar for 16,500 kilometers.

Investigation in the article focuses on the impact on 
(a) driving performance, (b) mental workload and (c) driver
acceptability of the Following Distance Warning system. 
The results indicated that the Following Distance Warning
system had a positive effect on drivers’ following behaviour.
It was demonstrated that use of the system significantly
increased mean time gap between the SafeCars and lead
vehicles in several speed zones and reduced time gap 
variability in one speed zone.

The drivers rated the system as acceptable and indicated that it
did not increase subjective mental workload. However, most
drivers indicated that use of the system caused an increase in
frustration because of the occasional issuing of nuisance
warnings.

YYoouunngg  KKLL,,  RReeggaann  MMAA,,  22000077,,  ““UUssee  ooff  mmaannuuaall  ssppeeeedd  aalleerrttiinngg
aanndd  ccrruuiissee  ccoonnttrrooll  ddeevviicceess  bbyy  ccaarr  ddrriivveerrss”, pp. 473-485, 
Safety Science, Vol. 45 No. 4, Elsevier Publishing.
(Accident Research Centre, Monash University)

Almost nothing is known about the extent to which drivers
use in-vehicle technologies such as cruise control and manual
speed alerting devices, designed to reduce the incidence 
and severity of speed-related crashes. This study assessed the
use, acceptability and effectiveness in reducing speeding of
these devices.

Four groups in Sydney (metropolitan) and in Wagga Wagga
(rural), involving 31 drivers aged 25-49 years, including 
users or non-users of the devices participated

Preliminary recommendations, based on the research, are made.

Journal of the Australasian College of Road Safety – November 2007

47



ACRS Campaign Priorities
The Australasian College of Road Safety currently
has two Road Safety Campaign Priorities, 
Fatigue and Lights On During Daylight.

Fatigue – A Priority Road Safety Issue
Fatigue is a major road safety problem. It probably represents
as big a killer as alcohol, which accounts for about 27-28% of
driver and rider deaths. Sleep deprivation is a major fatigue
issue. Driving performance after 17-19 hours awake – equal
to, say, being awake from 7am to beyond midnight – has 
the same effect on driving performance as being at the legal
blood alcohol limit of 0.05. At 0.05 one is twice as likely to 
be involved in a crash as with no alcohol in the blood.

When seriously sleep deprived, and especially in the hours 
after midnight and to a lesser extent in the afternoon, when
the drive for sleep is strongest, the desire to sleep can be
overwhelming and sleep can come almost instantaneously.

Even if we are not in danger of falling asleep, drowsiness, 
lack of alertness and inattention can all be dangerous, leading
to failure to see traffic hazards or be able to avoid them, 
and contribute to crashes.

So as far as possible, avoid driving when very tired and
especially late at night. Most importantly, do not start long
trips at the end of a day’s work. On a trip take regular 
breaks, and at the first sign of drowsiness or erratic driving,
pull over and have a break – stretch your legs and have a
(non-alcoholic) drink and a light snack. A power nap of 
15-20 minutes may have more benefit than a short break.

Simple measures are available to avoid the dangers of fatigue.
The most important are:
• Get a good night’s sleep before travelling: repay any 

sleep debt
• Avoid leaving for holidays after work on Friday. The effect

of a full day’s work and wakefullness will affect alertness,
judgement and anticipation

• Plan the trip to allow for rest breaks
• Take frequent breaks – a break every 2 hours is good

practice.
• Know what signs to look for. Passengers can look for some

of these too and alert the driver.
– wandering in the lane or over lanes
– changes in speed, especially slowing down wthout reason
– yawning
– nodding
– lapses in concentration

Finally and very importantly, remember that alcohol is a
central nervous system depressant, and that even small
amounts of alcohol when you are also fatigued can have 
an effect on driving performance. Play it safe.

For more information visit www.acrs.org.au to see the full
ACRS paper on Fatigue and our Policy on Fatigue. There is
also a College Policy on Heavy Vehicle Fatigue.

Lights On: A Key Safety Aid
ACRS in one of its policy statements supports daytime
running lights, and suggests that until they become standard
on vehicles, drivers use their low beam during daylight.

To reiterate the reasons for doing so, by making the vehicle
more visible, lights on can avoid many of the more serious
kinds of crashes: head on overtaking crashes, right turn across
path crashes, and pedestrian crashes. Although having daytime
running lights is thought to be less effective in lower-latitude
Australia and New Zealand than in, say Scandinavia, northern
Europe and North America, it has been estimated that in
Australia they could prevent:
• between 3% and 11% of non-pedestrian fatal crashes
• between 4% and 11% of non-pedestrian non-fatal crashes
• between 4% and 12% of all pedestrian fatalities (Paine 2003).

Low beam headlights, although not as effective as dedicated
daytime running lights, will still provide many of these benefits
(see the ACRS policy statement for a fuller discussion).

ACRS has resolved to lobby state and territory authorities to
encourage campaigns advocating lights on during the day as 
a priority safety issue. We regard this as an interim measure:
the ideal is to have daytime running lights available on 
motor vehicles as standard, as they are already on many cars 
in Europe. In not having daytime running lights standard 
on Australian cars we are in fact accepting inferior safety
standards.

Some other issues surrounding the problem:

People may be concerned that having lights on flattens
batteries. They don’t, since while the engine is running the
alternator is charging and replenishing the battery. However,
be careful not to leave your lights on when you leave the car.
Many vehicles turn the lights off automatically or have a
warning tone

Do not use fog lights as daytime running lights; in fact do not
use fog lights at all except in foggy conditions. Their intensity
and beam pattern create glare under normal daylight and 
night ambient light conditions, and result in discomfort and
distraction to other road users. Under the Australian Road
Rules it is an offence to use rear fog lights except in foggy or
reduced visibility conditions. It is also an offence to dazzle
other road users with any light in or on the car, and this
definitely applies to fog lights.

So don’t use your fog lights except when they are needed 
for their intended purpose, but for a positive safety benefit,
drive with your headlight low beam on during the day.
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