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EXECUTIVE SUMMARY

A survey was undertaken by the Monash University Accident Research Centre for the NRMA-
ACT Road Safety Trust to throw some light on the problems and difficulties facing older drivers
and pedestrians in Canberra.  Travel patterns of older road users and knowledge of the road laws
was also examined.

A total of 1600 old and young drivers and pedestrians were interviewed in shopping centres in
Canberra and Sydney during the survey.  This design allowed age and location effects to be
assessed separately.

Shopping was the major reason for travel each week followed by visits to see family or friends.
Older Canberra residents had fewer trips for work, visiting or sport and entertainment but more
journeys for health reasons and to attend meetings.

Cars were the predominant mode of travel for people of all ages.  On average, people undertook
11.3 trips per week which was higher for younger respondents, those living in Canberra, and
drivers.

Knowledge about who has right of way at intersections without traffic lights was not good.
However, older people’s knowledge was slightly better than younger people.

Public transport was readily available to a majority of respondents, especially pedestrians.  There
was little known about the availability of other special community transport services by people
of all ages and in both cities, suggesting a need for more services and publicity about their
availability.

IMPROVING OLDER ROAD USER SAFETY

The study highlighted a number of areas that older road users felt required attention to alleviate
problems for them and improve their safety.

• A strong need for improved knowledge of safe road practices by both older and younger road
users including clearer knowledge about right of way between motorists and pedestrians in certain
traffic situations.

• A campaign to reduce aggressive behaviour by drivers through increased publicity, greater
enforcement and better education.

• A number of intersection improvements were highlighted such as the greater use of traffic
and pedestrian lights in areas heavily used by older people and longer light cycles to permit older
pedestrians sufficient time to cross the road.

• More liberal use of refuge areas in the centre of the road would benefit older pedestrians.

• Reductions in the number of road and path hazards to improve pedestrian safety for all path
users (especially the elderly) such as improved path surfaces, reduced overhanging foliage and not
permitting the use of recreational devices such as skateboards and roller blades on footpaths.

• Greater publicity and provision of community transport services for the elderly would help
provide mobility options for these people apart from using their cars.

• Measures to reduce glare on the roads for drivers and pedestrians (without reducing the
amount of light available) could help overcome vision difficulties experienced by older motorists.
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• Improved roadside signage through increased contrast between letters and their  back-
grounds and larger lettering would be of enormous help for older eyes.

• The inclusion of insurance accident data with official records would help demonstrate the
full extent of road accidents in Australia.

FINDINGS OF RELEVANCE TO DRIVERS

Older Canberra drivers drove 30 per cent more than their Sydney counterparts but 20 per cent less
than younger Canberrans.  Two-thirds of all respondents drove less than 200km each week.
Eighty-five per cent of all trips were in urban areas.

Drivers of all ages claimed it would be a major inconvenience not to be able to drive themselves
around.   Several older drivers claimed that losing their licence would lead to a major change in
their lifestyle and well-being.

The vast majority of drivers claimed that at least one other person relied on them to drive them
around (spouse for older drivers and relatives and friends for younger ones).  If they had to cease
driving, most could nominate at least one person who could drive them around.

Half the drivers reported no recent changes in their driving patterns.  Older drivers who did report
a change were more likely to be driving less than they used to. Common reasons included changes
in work or lifestyle as well as deterioration in their health.

Aggressive drivers were nominated by drivers of all ages as the biggest problems they experienced
when driving.  Older people were especially concerned about being tailgated and this was even
more pronounced among Sydney drivers.

Driving at night or at dusk was noted to be a particular problem for older people.  These drivers
were far less likely to drive at night than younger people and felt more anxious about it when they
had to.

Glare was said to be a particular problem for drivers of all ages and in both cities.  Seeing other
traffic was more difficult for older drivers.

Older drivers claimed to have less difficulty judging speed than younger drivers and reported
fewer occasions when they were surprised by unexpected cars.  (This could suggest that older
drivers are less aware or likely to nominate these situations than younger ones).

All drivers prefer signalised intersections when having to cross busy roads.  Older drivers in
particular preferred turning at intersections where there were green arrows to control the opposing
traffic.

Older drivers had more of a preference for traffic lights while younger ones preferred roundabouts.
There was widespread acceptance of roundabouts as a desirable feature, especially among
Canberra residents of all ages.

Older drivers and those living in Canberra were more favourably disposed to speed humps than
younger drivers.  Reasons included slowing the traffic (desirable), made the road safer, and
helping traffic control.

Older drivers were more likely to lock their doors while driving.  Car breaking down and quiet
roads were most commonly seen as less safe driving situations by all drivers.  Sydney residents
were especially concerned when stopping at lights.
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Fifteen percent of drivers reported at least one accident in the preceding 12 months.  This is much
higher than official statistics because it would include a large number of property damage
accidents not officially reported.

FINDINGS OF RELEVANCE TO PEDESTRIANS

More than half of the pedestrians interviewed still held a current driving licence, although this was
lower for older than younger pedestrians.

Almost three-quarters of those who did not own a licence had never had one.  This was particularly
so for older people and for women.  The vast majority of people who had surrendered their licence
were older road users.

Most pedestrians had access to someone who could chauffeur them around if required.  Their
spouse or partner was most common among older pedestrians.

More than half the respondents claimed that their pedestrian behaviour had not changed recently.

On average, 5km was considered to be a long walk by all respondents.  Not surprisingly, older
people nominated shorter distances than younger people.   There were a number of people who
considered 500m or less to be a long walk, even though it was likely that they would have walked
that far or more around the shopping centre they visited.

Frequent difficulties when walking included uneven paths, overhanging trees or shrubs or poorly
lit roads.  Edges that are difficult to see and high gutters were especially problematic for older
pedestrians, as was difficulty reading signs.

Older pedestrians claimed to cross the road mainly at pedestrian crossings whereas younger
people and males were more likely to cross where they needed to.

Busy traffic, few places to cross and no centre refuge were singled out as difficulties experienced
when needing to cross the road.  Older people were particular concerned with having to cross the
road quickly.

Difficulties when crossing at intersections included too little walk time, cars not giving way and
having to cross unsignalised intersections or roundabouts.  Older people were especially
concerned with not being able to see the traffic lights.

Common problems in using public transport included regularity of service and cost for younger
pedestrians and getting on and off and step height for older people.

Twenty percent of pedestrians reported having had at least one accident (traffic accidents and slips
and trips) when using the roads over the last 12 months.

LICENSING ISSUES

Residents of Canberra aged 75 years and older are to have to submit to and pass a medical test each
year to maintain their licence to drive.  While older drivers may be at risk in certain situations and
their use of the road at certain times might need to be discouraged, they are not a large accident
problem compared to other road user groups and it is doubtful that measures aimed at restricting
their driving would be cost-beneficial.

Preventing older people from driving would have a severe influence on their mobility and lifestyle
with serious ramifications.   While there is clearly a need to restrict the driving of particular
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individuals at high risk, the assessment criteria and methods most suited to do this are not clear
at this stage.

AREAS WHERE FURTHER RESEARCH IS REQUIRED

There were a number of areas where further research is required, including the need for more
exposure data on older drivers and pedestrians to help separate greater risk of injury from higher
crash involvement;  examination of the trade-off in road safety risk that occurs when older drivers
become pedestrians to help guide licensing policy and public transport priorities;  and further
research aimed at understanding functional and cognitive disabilities faced by older road users and
how these might influence older road user behaviour.
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1. INTRODUCTION

It is claimed that older drivers are over-involved in serious casualty and fatal accidents in this
country.  However, they appear to be no more at risk of being involved in a crash per head of
population than other younger adults.  This over-involvement may therefore be a function of
their lack of driving exposure (an earlier USA study suggested that these motorists were over-
represented in crashes per kilometer of travel).  Moreover, little is known about their driving
habits and the extent to which they adopt compensatory behaviours for their deficiencies.

Older people have been shown to be over-represented in pedestrian casualties in Australia.  In
1991 for instance, pedestrians accounted for 19% of all fatalities of which the majority were
aged 60 years and over.  In addition, analyses carried out at the Monash University Accident
Research Centre show that these people were over-involved in serious injury hospital admis-
sions compared to other younger pedestrians (Fildes, Corben, et.al 1994).  Human factor
research in the Monash Department of Psychology also demonstrated that reduced cognitive
abilities among elderly people was likely to be at least partly involved in these statistics.  With
predictions for an increasing aged society over the next 10 to 20 years and the relative gulf of
detailed research in this area, there is clearly a pressing need for further research effort aimed at
understanding the special problems of elderly road users.

1.1 OLDER ROAD USERS IN THE A.C.T.

Some details on road accidents involving older persons in the ACT are described in the ACT
Traffic Accident Study Summary Report by Nairn and Partners and Michael Henderson Re-
search (Nairn & Henderson, 1992).  This report shows that 60% of all road trauma in the ACT
involved people aged 30 years or older and males were roughly one-third over-involved than
females.  In addition, ACT drivers involved in crashes elsewhere in NSW are more likely to be
older than those in the ACT itself.  This suggests that older ACT motorists are at risk of injury
both in the ACT as well as other states.  There is clearly a need for more detailed analysis of the
problems facing older ACT road users, both in Canberra and the rest of Australia.

Nairn and Henderson (1992) showed that 8% of all casualty crashes in the ACT involve
pedestrians who are predominantly children or older persons.  Moreover, crashes involving
pedestrians are much more likely to result in severe injury than other types of crashes such as
those involving vehicles alone.  Impairment of skills was noted as a particular problem among
older pedestrians, involving high BAC levels and over-estimation of their skill level.  However,
the full extent of problems (especially environmental ones) facing older pedestrians has not
been previously reported.  It would be important to contrast any findings in the ACT with those
of other Australian States to highlight local problems and illustrate the applicability of interven-
tion programs from other States for the ACT.

1.1.1 The Greying Society

Rates of growth in the aged population (those aged 65 years and older) have exceeded the
growth rate for the total population throughout the 1970’s and 1980’s.  Between 1981 and 1986
in Victoria, for example, the growth in the aged population increased twice as fast as the total
population.  These expected growth rates and their associated financial and political conse-
quences led Kendig and McCallum (1990) among others to call for greater consideration of the
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elderly in all public health and policy considerations.  Predictions for growth in the ACT
suggest that the population will expand by 25% over the next 15 years.  Assuming similar
trends as for the rest of Australia, it is apparent that current problems among older road users
will become increasing more concerning in the years ahead without active intervention.

1.1.2 The Need for Further Research

A number of the States have recently conducted reviews on older motorists issues, especially
with regard to licensing.  MUARC was involved in the recent Vic Roads driver licence review
of functionally impaired and older drivers which noted a number of deficiencies in detecting
those drivers most at risk through age and impairment and made recommendations for health
professionals to play a greater role in notification of these persons.

The need for further education, too, was noted in this report, while acknowledging that there
were large gaps in the current level of knowledge about older road users.  If interventions to
restrict the mobility of these road users are seriously contemplated, then there is a need for a
clear understanding of the extent of the problem and potential solutions.  This would also be of
enormous benefit for educating older people in safe road user behaviour.

1.2 OLDER ROAD USER STUDY

A research project was commissioned by the NRMA ACT Road Safety Trust to identify older
road user safety problems of particular relevance for the ACT and actions required to reduce the
incidence and severity of injuries to older drivers and pedestrians.

Human factor and behaviour problems were of interest in this study.  Driver and pedestrian
attitudes and knowledge of what is safe and unsafe on the road and how these beliefs match up
with accident findings was of special importance.

In addition, the study was to make recommendations of possibilities for intervention and the
need for further research.  Given the lack of knowledge on older road user movements on the
road both as drivers and pedestrians, the study was also to address issues of their travel patterns
and habits.

A number of discrete tasks were undertaken to address these issues.

1.2.1 Information Gathering

The first stage of the project comprised assembling relevant information for the study.  A
literature review was undertaken of local and overseas literature to highlight potential problems
previously reported for older road users (both as drivers and pedestrians) and possible solutions.
Details on successful countermeasures for alleviating these problems were also noted in this
review.

Discussions were also held with elderly drivers and pedestrians in the ACT and other states to
identify problems of particular relevance to these road users.  A one-day workshop was
conducted, in conjunction with officers of the Council On The Ageing (COTA) ACT Branch in
Hughes, Woden, to uncover problems and difficulties of special concern to Canberra residents.

All this information was summarised and formed the basis for developing a questionnaire
suitable for administering to young and old road users in Canberra and neighbouring Sydney.
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1.2.2 Conducting a Survey of Older Road Users

The next phase of the research program involved a survey of older road users to elicit their
beliefs and attitudes to a number of relevant road safety and other issues.  To separate the effects
of ageing from local influences per se, it was necessary to interview both older and younger
road users and compare their responses.  Moreover, responses were generated in both Canberra
and Sydney to test for regional effects.

A questionnaire was developed to administer to the sample of older and younger road users in
these two cities.  The questionnaire was first trialed on older road users in Melbourne and
refined before the main study commenced.  Responses were elicited from 1600 drivers and
pedestrians in a number of shopping centres in Canberra and Sydney and the findings were
analysed for both age, sex and location effects.

1.2.3 Disseminating the Research Findings

The final stage of the research program involved the dissemination of the findings of the study.
This project report describes the findings from the literature review and one-day workshop as
well as the analyses of the questionnaire results.  The final Chapter discusses all these findings,
draws a number of conclusions of relevance to older road users and makes specific recommen-
dations on interventions and further research required in this area.

1.3 BENEFITS OF THE RESEARCH

It is intended that this research will be beneficial in describing the problems facing older road
users generally in this country, and especially those confronting Canberra residents.  The results
aim to throw light on unique older road user difficulties in the ACT and suitable countermeas-
ures for alleviating these problems for Canberra residents.  They demonstrate the effects of
ageing on road users and mobility needs of older road users.

While the primary focus of the study is on ACT residents, many of the findings are relevant to
older road users throughout the rest of Australia as well.  The study hopes to enhance the
understanding of older road user problems and actions required to alleviate these problems in
future.  There is no doubt that older road user problems and difficulties will become even more
of an issue in the years ahead.
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2. LITERATURE REVIEW OF OLDER ROAD USERS:
ACCIDENTS, RISK FACTORS & COUNTERMEASURES

Injury, particularly from motor vehicle and pedestrian crashes, is a major source of trauma
among the elderly.  For those aged between 65 and 74 years all accidents represent the fifth
leading cause of death and for those aged over the sixth leading cause of death for those aged 74
years or over (Kallman and Kallman, 1989; Australian Bureau of Statistics, 1989).  Further,
motor vehicle fatalities represent the most common aetiology for the 65 to 74 year age group
and the second most common for those aged 75 years or more (Copeland, 1989).

In Victoria, the rates of growth in the aged population (those over 65 years) have exceeded the
growth rates for the total population throughout the 1970’s and 1980’s.  Between 1981 and
1986 Victoria’s aged population increased by 12.6 percent (more than twice as fast as the total
population) and is expected to increase to between 19.1 and 21.8 percent in the year 2031
(almost treble the aged population in 1986 (Rudd, 1989).  As the proportion of elderly people is
increasing, there is a growing awareness of the implications this will have on the problem of the
elderly in the traffic environment.

Ageing is a complex process involving many changes which inevitably result in reduced
capacities in a variety of areas that are irreversible.  Despite the vitality of many older persons,
the ability to perform complex tasks, such as driving becomes more difficult as age increases.
Older drivers face specific problems and limitations when participating in road traffic due to
age-related diminishing psychomotor and cognitive capabilities (van Wolffelaar, Brouwer and
Rothengatter, 1991).  This leads to difficulty in estimating distances and speed, particularly in
darkness, problems in the selection of information and decision making in complex situations,
and decisions are less likely to be taken almost simultaneously and executed in parallel but
rather in sequence (Wounters & Welleman, 1988).

Despite a relatively low crash involvement rate per total number of traffic crashes, their
involvement rate is markedly higher than that of their younger counterparts in terms of time
spent on the road and kilometres driven.  Because of the progressive slowing of reaction time
and cognitive processing, deterioration of vision and hearing and degenerative changes in the
musculoskeletal system causing balance and stability problems, elderly drivers and pedestrians
are more at risk of crash involvement than the average driver (Wong, 1987).  Further, older
vehicle occupants and pedestrian have lower injury thresholds and are more likely to be
severely injured or killed than younger road users in crashes of equal severity (Transportation
Research Board, 1988; Alexander, Cave & Lyttle, 1990; Baker, O’Neill, Ginsberg and Li,
1992).

2.1 THE OLDER DRIVER

Traffic participation has become an essential part of living in society and a number of studies
have shown that elderly drivers are strongly interested in keeping their possibility of traffic
participation as car drivers for many years after retirement and that traffic participation is a
substantial part of elderly people’s quality of life (Gelau, Metker & Trankle, 1992; Waller,
1991; Rosenbloom, 1988).  Yet, despite the needs for independence, freedom and self-suffi-
ciency that mobility affords, safety needs of the elderly are also important.
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2.1.1 Driving Patterns of the Elderly

The elderly often require more information on which to base driving decisions and may
experience reduced performance in recognition/response tasks and need longer to respond in
complex traffic situations, thus many older drivers develop subsequent compensatory behav-
ioural strategies.  Some studies pose that older drivers adjust or trade-off their driving practices
to accommodate for limitations in functional capabilities.  Older drivers may tend to decrease
their driving under difficult or high risk conditions and generally limit their driving to times and
situations that they feel capable of handling and drive slower than younger drivers (OECD,
1985; Stutts and Martell, 1992).  Other researchers note that, in a bid to reduce their risk on the
road, elderly drivers adjust their travel pattern by taking reasonably frequent, but short trips,
they reduce their peak-hour and night driving and reduce their everyday driving (Ernst and
O’Connor, 1988; Wounters and Welleman, 1988).

Other studies suggest that elderly drivers fail to make adjustments to adequately accommodate
their performance deficits thereby creating higher risk of crash involvement.  Elderly drivers are
often unaware of the difficulties they face (Cooper, 1990) and, along with younger drivers, tend
to underestimate risk and overestimate their ability to handle a vehicle to avoid accidents
(Matthews, 1986).

2.1.2 Types of Crashes

While young drivers are often involved in crashes involving speed and risk taking, the elderly
tend to be involved in crashes occurring at below-average speeds (Fildes, Rumbold & Leening,
1991), and they are frequently involved in multi-vehicle crashes particularly in complex traffic
situations such as at intersections, when altering direction or entering a traffic flow (Ernst &
O’Connor, 1988; Transport Research Board, 1988).

Further, research indicates that not only are the elderly over-represented in multi-vehicle and
intersection crashes, but that they are also more frequently responsible for these accidents
(Cooper, 1990).  Cooper suggests that this could be due to more errors in perception, in
judgement, in decision-making and in reaction time on the part of the elderly driver.  Stamatiadis,
Taylor and McKelvey (1991) found that elderly drivers experience problems in proper handling
of left turns, frequently causing accidents involving turns at intersections.

2.2 RISK FACTORS FOR OLDER DRIVERS

As drivers age various capabilities relevant to driving such as vision, hearing, memory,
information processing, reaction time and ability to rotate neck and muscle control decline
(Evans, 1991) and evidence suggests that the increase in accident rate among older drivers is
attributable to these decrements combined with an increased risk of injury and death following
trauma (Gebers and Peck, 1992).

Specific accident risks for the elderly are believed to manifest in situations requiring fast and
accurate reactions, in particular, complex and unexpected or time critical situations and it is
suggested that age-related changes accumulate in the elderly driver to a point where they
overwhelm normal attempts at compensation (Yanik and Monforton, 1991).
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2.2.1 Visual Capability

Age-related visual limitation is perhaps the most recognised and researched risk factor associ-
ated with driving performance of the elderly.  A number of specific visual skills have been
argued to be relevant to the visual needs for safe driving, (including dynamic and static visual
acuity, peripheral vision, glare resistance, contrast and low light sensitivity, visual processing
speed, visual search, movement perception, colour vision and a variety of other visual func-
tions), however, inconsistent findings are apparent and it is difficult to determine what specific
visual skills are needed for driving (Kosnik, Sekuler and Kline, 1990; Klein, 1991; Kline,
Kline, Fozard, Kosnik, Schieber & Sekuler, 1992).

A number of changes in the older person’s visual apparatus can affect visual acuity and/or
peripheral visual fields.  Most marked are changes in the lens (Olson, 1988).  The lens continues
to add layers of cells throughout life and as a result becomes larger, more dense and less flexible
creating difficulty in adjusting sharp focus and less light is able to reach the retina creating more
light scattering.  In addition, less light reaches the ageing eye because the pupil tends to become
smaller and loses some of its ability to dilate in dim light.

Kline et al., (1992) explored systematically adult age differences in the visual problems
presented by a variety of driving tasks.  The visual problems of drivers increased with age along
five visual dimensions: unexpected vehicles, vehicle speed, dim displays, windshield problems
and sign reading.  Several of the age-related visual problems appeared to be related to the types
of traffic accidents more common among older drivers.

Night time driving poses particular problems for the elderly where they need greater brightness
contrast to see and minimum glare.  Contributing factors including a hardening of the lens
reducing ability to focus, reduced level of illumination reaching the retina, reduced retinal
functioning, and less tolerance for glare place the older driver under a significant handicap
when driving at night (Olson, 1988; Mortimer, 1989).

The effects of glare are especially problematic for the older driver at night.  Reduction in the
quality of the retinal image as a result of sensitivity to glare is often accompanied by significant
decrements in visual performance specifically loss of good visual contrast so that details are lost
(Shinar & Scheiber, 1991).   Further, older drivers take longer to recover from exposure to glare
(Olson & Sivak, 1984) and prolonged exposure to glare may result in muscular fatigue and
tenseness which is associated with poor driving performance (Shinar and Scheiber, 1991).

2.2.2 Cognitive Skills

Cognitive performance fundamental to good driving includes attentiveness to the driving task,
recognition of a stimulus and choice of the appropriate way to respond.  Driving requires a
combination of perceptual skills and age-related deficiencies that affect driving ability can
include confusion and inattentiveness, slowed reaction and decision time, difficulty in adjusting
to complex traffic conditions, difficulty in judging speed and distance of other vehicles and
difficulty in reading and understanding traffic signs (Staplin & Lyles, 1991; Lerner, 1991;
Stelmach & Nahom, 1992; van Wolffelaar, Brouwer & Rothengatter, 1991).

The complexity of some traffic situations demanding quick and accurate judgements and
decisions may place overwhelming demands on cognitive processes of elderly drivers resulting
in an over-involvement in crashes.  The elderly often require more information than younger
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drivers on which to base driving decisions and may also exhibit lower levels of performance in
recognition and response task (Cooper, Tallman, Toukko & Beattie, 1993).

REACTION TIME:  One of the most well established research findings regarding ageing is the
general slowing of behaviour.  Reaction time (defined as the time interval between the presenta-
tion of stimulus and the initiation of a response) is critically important in a number of driving
situations and, with advancing age, it takes longer to acquire information, process information,
select and plan a response, and execute that response (Lerner, 1991).

Complex perception-reaction time (PRT) tasks have been shown to produce pronounced slow-
ing as age increases (Lerner, 1991), and driving simulator studies have found statistically
significant age effects when responding to a visual event (McCoy, 1991).  McCoy (1991)
suggests that the major increases in time are associated with three information processing
components - fixation, recognition and decision.

PROCESSING OF INFORMATION:  Older drivers require more time than younger drivers to
complete the cognitive component of the driving task (Transportation Research Board, 1988).
Generally, they process information more slowly and when required to solve complex problems
(as when confronted with complex traffic situations), deficiencies in performance of complex
multi-factor tasks is apparent (Wounters & Welleman, 1988).

Van Wolffelaar, Rothengatter and Brouwer (1991) suggested that time-critical traffic tasks are
difficult for them indicating functional impairments in decision making.  They assessed speed
and quality of merging decisions and found that older drivers respond much later when deciding
to merge but their accuracy is not lower than younger drivers suggesting that there may be a
decrease in speed of mental operations in the process of decision making in the elderly.

In addition to slower information processing, age-related cognitive declines may lead to
difficulties in estimating distance and speed (particularly at dusk and in darkness), overestimat-
ing the velocity of oncoming vehicles, and underestimation of the distance between their
vehicle and other vehicles (Wounters & Welleman, 1988; Transportation Research Board,
1988).

PERCEPTION OF MOTION:  The ability to detect movement is a critical component of the
driving task and it has been suggested that this ability also declines with increasing age.  Motion
perception is controlled by neural and oculomotor mechanisms and is affected by the effort in
smooth pursuit tracking, which increases with age (Shinar & Scheiber, 1991).

Staplin & Lyles (1991) reported a decline for older subjects in the ability to detect angular
movement suggesting that older people require twice the rate of movement to perceive that an
object’s motion-in-depth is approaching, given a brief duration of exposure as in a traffic
situation.  Older drivers, thus, may have more difficulty than young drivers with specific traffic
manoeuvres, that is when turning left against oncoming traffic, when simply crossing or turning
into a traffic stream and where vehicle headways are important due to their difficulty to detect
angular movement.

ATTENTIVENESS:  A number of accident examination studies indicate that driver inattention
contributes to 25 to 50 percent of crashes (Transportation Research Board, 1988) and some
evidence suggests that the ability to focus on a task diminishes with age, that older persons are
more easily distracted by irrelevant stimuli and that older persons have more difficulty than
younger adults in selectively attending to the most important stimuli (Transportation Research
Board, 1988).
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Further, while driving, several sub tasks may be in progress in parallel and a substantial body of
evidence shows that older adults have difficulties in dual-task performance (Korteling, 1991,
1992; van Wolffelaar, Brouwer & Rothengatter, 1991; Transportation Research Board, 1988;
McDowd & Craik, 1988).

DEMENTIA:  Recent studies have revealed that dementing diseases affect more than 10
percent of all persons aged over 65 years and 47 percent of those aged over 85 years (Evans et
al., 1989) and as association between dementia (particularly Alzheimer’s disease) and increased
crash risk is noted (Friedland et al., 1988; Kaszniak et al., 1991; Williams & Carsten, 1989).
The syndrome of dementia involves impairment of memory in association with impairment in
judgement or abstract thinking, perceptual deficits, and other disturbances of higher cortical
functioning and the association between dementia and driving errors has long been recognised
by clinicians and questions concerning driving ability are of great concern (Kaszniak et al,
1991).

2.2.3 Physical Factors

Physiological changes resulting from the normal ageing process are estimated to affect three out
of five people aged between 75 and older (Bishu, Foster & McCoy, 1991).  A decline in
physical performance as age increases makes the driving task more difficult and physical
changes can affect the ability of the older adult to control movement rapidly and accurately
resulting in less than adequate acceleration, braking, steering, general manoeuvring of the
vehicle and operation of controls.  Further, the elderly suffer physical weakening, they lose
agility (Morris, 1992), and changes occur in the cardiovascular, musculoskeletal and sensory
systems (Bishu et al., 1991).  A loss of sensory receptivity, decrease in muscle mass and
elasticity, decrease in bone mass and a reduction of central and peripheral nerve fibre (Stelmach
& Nahom, 1992) can additionally cause impaired coordination and reaction abilities.

Further, age has been noted as a major factor that increases the incidence of injury in crashes
due to lower tolerance to impact force and tests have demonstrated that human tolerance to
these forces decreases with age over 40 years (Viano et al., 1989).  Accidents involving older
people have more severe consequences and are more often fatal and it is well established that
older people are more vulnerable to injury and have a reduced capacity for recovery compared
to younger individuals (McCoy, Johnstone & Duthie, 1989).

2.2.4 Drugs and Alcohol

Medication use increases with age and is very common among persons 65 years of age and
older and may create a road safety problem among older drivers.  Many prescription and over-
the-counter medications have the potential to affect driving skills and the effects of medications
such as benzodiazepines, cyclic antidepressants, antihistamines, narcotic analgesics and
hypoglycaemic on driving skills have been examined in several studies, and, although existing
evidence is insufficient, there are some data linking their use to crashes (Bauer, 1984; Ray et al.,
1992).

The literature on drinking behaviours is contradictory and more research is needed on the
effects of changing drinking patterns of the elderly and the effect it has on driving.  Some
researchers have indicated that the prevalence of alcoholism may be rising in the elderly
population, thus increasing the potential of alcohol-related traffic crashes caused by elderly
drivers, while others have found no evidence of increased alcohol consumption with ageing.
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2.2.5 The Road System

The roadway system itself may contribute to the level of risk elderly drivers face and can be
better adjusted, through improved road design, to suit the needs and abilities of older persons
and prevent crashes in the elderly (Transportation Research Board, 1988; OECD, 1985; Gelau,
Metker and Trankle, 1992; Khavanin & Schwab, 1992, Stamatiadis, Taylor & McKelvey, 1991;
Staplin, Lococo, Sim & Drapcho, 1990).

Ernst and O’Connor (1988) argued that a complex road layout may act to provide further
interference to an information processing facility which may already be affected by the ageing
process.  Older drivers are subject to visual impairments and tend to have slower responses to
visual cues thus signs and signals have the potential to present the elderly driver with a variety
of problems.  Present sign visibility and maintenance standards, assumptions about perform-
ance used in intersection design and traffic operation are inadequate and fail to account for the
capabilities of the elderly using the road system (Transportation Research Board, 1988; Waller,
1991).

In recognition of the problems older drivers face at complex traffic situations, the OECD (1985)
proposed elimination of situations that become complex in dense or fast traffic.  For example,
application of one-way systems, prohibiting dangerous turns, avoiding or eliminating level
junctions, separating flows, staggering the traffic decision process (use of roundabouts, offset-
ting crossroads, etc) were recommended.

2.2.6 Vehicle Design

A number of aspects in the design of vehicles are important to the safety of the elderly driver.
These include future design improvements that may simplify driving and improvements in
crash protection.

DESIGN FACTORS:  An understanding of ageing effects and interactions with vehicle
systems such as controls and displays, mirrors, head lighting, seating and entry and exit is
needed to meet the needs of older drivers (Yanik, 1988).  The Older Driver Colloquium (1985)
recommended improved vehicle design to accommodate age-related vision and perception
declines, best shape and colour for front and rear windscreens, the most suitable design and
colour to increase readability of control panels and the best methods to accommodate the
physical limitations of ageing (reduced strength and decreased flexibility and comfort in
relation to steering, braking, seeing to the side and rear, sitting, climbing in and out, adjusting
the seat belt and so on).

Improvements to display panels to accommodate visual declines of older drivers has been
suggested.  Yanik (1988) argued that an increase in the size of displays and provision of good
luminance properties and high colour contrast ratios to enhance legibility would be improve
driving performance.  Further, improvement in display legibility is suggested to accommodate
difficulties older drivers have in adjusting eye focus from distance objects outside the vehicle to
the displays inside the vehicle (Yanik, 1988).

Inappropriate vehicle head lighting and related factors can contribute to problems associated
with night driving and insensitivity to glare.  Implementations to improve the night driving
environment for better visibility, glare reduction and overall increases in night driving comfort
and safety for the older driver include limiting a maximum mounting location for headlights,
rear view mirrors installed with low reflectivity for use at night, headlight cleaning systems to
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maximise light output and reduce associated glare and proper aiming of outside mirrors to
reduce glare (Mortimer, 1989, Olson, 1988), and tinting of the windscreen to absorb light
before it reaches the eye (Allen, 1985).

CRASH PROTECTION:  One of the major elements in traffic safety is the safety improvement
of vehicles, especially in a vehicle’s capacity to protect its occupants when a crash occurs.
Older vehicle occupants are vulnerable to serious injury or death when crashes occur due to
reduced bone strength and low fracture tolerance and can benefit greatly from improved crash
protection (Mackay, 1988; Viano et al., 1989).

Older road users can benefit from improved safety belts, accessibility and ease of use of safety
belts, improved head restraints, supplementary air bags, knee bars, cushioning of hard unyield-
ing structural surfaces (including door surrounds, roof rails and pillars) and laminated wind-
screens.  In response to the finding that elderly drivers are over-involved in intersection side-
impact crashes Viano et al., (1989) also suggest optimisation of side-interior padding to protect
older occupants with lower injury thresholds involved in frequent low-severity crashes.

2.3 DRIVER COUNTERMEASURES

Many safety interventions for elderly drivers in human factors, vehicle and roadway areas have
been proposed, however, while it is commonly believed that educating people about problems
and abilities can act as a countermeasure to improve safety, it has been argued that injury
control programs that automatically protect people without their having to take any action are
most successful.  There is a growing body of evidence that ‘engineering countermeasures’
(adapting the road environment and vehicle improvements) have a far greater success rate than
those primarily aimed at changing behaviour.  Unfortunately, very few of these measures have
been systematically evaluated.

2.3.1 Licence Re-Examination

Driver licensing programs have been designed to qualify young beginning drivers, but rela-
tively little attention has been given to the special needs and capabilities of the elderly (Waller,
1991) Recent arguments that older drivers should be monitored and/or controlled through the
licensing system have been noted, however, the contribution of licence re-examination in
reducing the over-involvement of the elderly  in crashes and the potential of driver licensing and
control systems to improve safety has not been clearly established.

Many researchers advocate retention of medical testing and improved measures of licence re-
testing (Ernst & O’Connor, 1988) and the rationale underlying any form of assessment prior to
licence renewal is to ensure that drivers remain competent and do not create a road safety risk
for themselves or for other road users.  Each State in Australia, apart from Victoria, has some
form of licence re-testing program for older drivers and these vary in the age at which they are
implemented and in the extent of testing (Torpey, 1986).

Current driver licensing programs have a limited capacity to screen out drivers who are at a
higher risk of accident involvement.  A number of researchers recognise the need to develop
and evaluate a licensing system aimed at monitoring and maintaining the mobility of reduced-
ability drivers.  Researchers have urged the adoption of a number of licensing system reforms in
Australia and overseas.
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Suggestions include maintenance of the current Victorian practice of compulsory or encouraged
reporting of functional impairment regardless of age by health professionals (Hull, 1991),
introduction of a system of review prior to licence renewal for the elderly (Hull, 1991), a graded
licensing system based on functional abilities and inability of certain groups to self-assess
(Transportation Research Board, 1992), selective visual screening tests (Briggs, 1987), re-
stricted licensing prohibiting driving under specific circumstances (eg. in darkness, in peak
hour traffic or specified distances from home) (Alcee et al, 1990), and gradually increasing the
restrictions on the licenses of older people, in particular, re-examination for renewal of licences
of drivers over the age of 75 should be required at least every 2 years (Stamatiadis et al., 1991;
Waller, 1991).

2.3.2 Behaviour Change

Driver education and training has been a traditional approach to the reduction of road crashes
and has been suggested for the older driver.  Development of corrective courses for older
drivers including effective driver training and information programs to provide information
about the effects of normal ageing on driving ability, to improve driver awareness regarding
personal limitations which may contribute to unsafe driving, and to provide information
regarding appropriate compensations for age-related limitations have been recommended (Older
Driver Colloquium, 1985; Transportation Research Board, 1992).

2.3.3 Vehicle Improvements

Recommendations to install safety features in vehicles to accommodate the elderly driver
include improved seat belt design, installation of air bags, supplementary restraint, head
restraint, knee bars, cushioning of hard unyielding surfaces particularly side-interior padding
and padding of pillars, improved windscreen safety, improved instrument panel design im-
proved headlight performance (including availability of headlight washers and higher mount-
ing) and power steering and braking systems.

Improved consumer information can benefit older drivers by making them more aware of the
specific ways in which their performance and susceptibility to injury are likely to change as
they age and of the attributes that they should look for and consider when purchasing a new
vehicle.  Better information needs to be provided to older drivers about vehicle features that can
enhance safety and convenience has been suggested (OECD, 1985), as well as encouragement
for elderly drivers to purchase vehicles with features that facilitate their operations and handling
in traffic is recommended (OECD, 1985).

2.3.4 Improved Road System

The adoption of a number of improvements to the road environment has been suggested by a
number of researchers, however, adjusting the roadway system to promote the mobility and
safety of older persons is not an easy task - highways are built according to standards based
primarily on measures of performance of young males (Waller, 1991) and the system is
complex and the needs and abilities of older drivers vary widely.  Proposed interventions
include measures to reduce speeds through traffic control in areas where complex manoeuvres
are required, application of one-way systems, separating traffic flows and staggering the traffic
decision process to eliminate complex dense traffic situations, safer roads with wider lanes and
shoulders, increased levels of illumination (particularly at night), bigger and brighter signs,
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non-obstructed roadsides, multiple signage for advanced warning and improved sign placement
and maintenance (McCoy, 1991; Wounters & Welleman, 1988; OECD, 1985).

2.4 ELDERLY PEDESTRIANS

As with driving, older persons are over-represented in pedestrian casualties (Mackay, 1988;
Safety for Seniors, 1989; Federal Office of Road Safety, 1986; Gilbert, 1990) and when
involved in an accident are more likely to suffer serious injuries and face a greater risk of death
than younger pedestrians (Sheppard & Pattinson, 1989).  Each year around 550 pedestrians die
on Australia’s roads and a further 3,500 are hospitalised with injuries (Safety for Seniors,
1989).  Pedestrians over the age of 60 years are disproportionately represented where they
account for 40 percent of total pedestrian fatalities, even though they make up only 15 percent
of the total population.

2.4.1 Types of Crashes

A number of common patterns in elderly pedestrian accidents have been noted.  Accidents are
frequently linked with reduced mobility; older pedestrians are often hit when crossing intersec-
tions, they are generally hit on the far side of the road, and often do not see the vehicle that hit
them (Sheppard & Pattinson, 1987).  Older pedestrians often expect the driver to brake or to
alter their course to avoid them and frequently do not accurately assess drivers’ future actions.
In addition, these accidents are generally close to home (occurring within one kilometre of their
home), they occur on a regular trip (such as shopping) and are often near shopping centres or
recreational venues.  Most accidents occur in inner city suburbs, on straight road sections of
sealed arterial roads in daylight hours (Alexander, Cave & Lyttle, 1990).

2.5 PEDESTRIAN RISK FACTORS

All of the physical factors discussed relating to the elderly and driving are also risk factors when
elderly people consider crossing roads.  Older people face major problems as pedestrians and
generally accidents occur as a result of reduced road use skills associated with their age and, in
particular, as a result of a substantial physical disability (Alexander et al., 1990).  Older
pedestrians walk more slowly, they take longer to react to danger and they are less able to get
out of the way if they misjudge a situation.  Failure to recognise dangerous situations while
walking, cognitive confusion and sensory changes, declined ability to judge distances and spot
obstacles, decreased balance mechanisms, slower reaction time, and increased vulnerability to
severe injury all may place the elderly pedestrian at a disadvantage when on the road.

2.5.1 Vision decline

As with elderly drivers, declining vision presents a problem for the older pedestrian.  Vision is
an important factor in balance, ambulation and performance of daily activities and any changes
in visual acuity associated with ageing will have a profound effect on an elderly person’s ability
to move around and walk in complex traffic situations.

2.5.2 Instability

Physically, it is difficult for some elderly people to cross wide roads - they cannot cover the
distance in time.  Moreover, an older person is more likely than a younger person to fall due to
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a number of age-related deficits in balance functions.  A loss of righting reflexes, an increase in
body sway after age 60, and inefficient functioning of sensory organs that monitor balance
cause instability risk and this risk is accentuated when confronted with fast moving, complex
traffic (Overstall, Exton-Smith, Imms & Johnston, 1977).  Gait patterns also change with age,
resulting in decreased steppage height and stride length (Kallman & Kallman, 1989).  Older
pedestrians, then, often have difficulty with uneven pavements, high kerbs, they may move
more slowly and cautiously, look for support when standing and hesitate frequently and prolong
decisions to cross busy roads.

2.5.3 Cognitive abilities

A number of risk factors including reaction time, information processing, attention capacity,
and decision making affect the performance of older pedestrians.  First, elderly pedestrians take
more time than younger adults to initiate and respond to a situation due to insufficient
neurological reaction to compensate for age-related vision and balance deficits and this is more
marked with more complex situations such as traffic participation (Safety for Seniors, 1989).
Second, Triggs, Fildes and Koca (1994) found that the older pedestrian comes under stress
when they need to divide their attention across several competing sources of information and
suggest that the requirement to divide attention and integrate information from several different
sources of information is difficult for them and is a likely contributor to pedestrian safety.

2.5.4 Injury Severity

As in the case of elderly drivers and vehicle occupants, Vestrup and Reid (1989) have
demonstrated that older pedestrians, too, are more vulnerable to severe injury or death once an
accident has occurred.  In fact, Cameron et al. (1992) suggests that pedestrians as a whole are
the road user group with the highest injury severity and among pedestrians, the elderly sustain a
substantially higher severity of injury than do younger pedestrians.

2.5.5 Road Crossing Behaviour

The way older people go about crossing the road is quite different from how younger people act
and it is often thought that the elderly precipitate their own accidents because they behave
irresponsibly or incompetently in traffic.  They are often unaware of the changes in their own
ability to cope with the risks involved in being a pedestrian (Sabey, 1988) making them more
vulnerable road users.  Further, they often misjudge what a driver might do especially when
encountering reversing vehicles (Sheppard & Pattinson, 1987).

Elderly pedestrians delay longer at the kerb (3-4 seconds) and make more head movements
before crossing than younger adults perhaps reflecting the difficulty they experience in assess-
ing a traffic situation and cautiousness (Safety for Seniors, 1989; Transport Research Labora-
tory, 1980).  A concern expressed by older pedestrians inadequate signal timing and the current
Australian practice of giving only approximately 6-8 seconds ‘walk’ time gives elderly pedes-
trians little time to cross.  Many pedestrians either become anxious and uncertain of their rights
at crossways or choose not to cross at the signals at all but at a nearby location.  Compliance by
elderly pedestrians with signals is often poor due to problems with coping with fast and heavy
traffic, confusing traffic lights and confusing roads.
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2.5.6 Road and Vehicle Factors

The road environment can impose risk factors for the elderly pedestrian.  Urban planners and
traffic engineers often do not consider the pedestrian when designing roadways and elderly
pedestrians, especially, are not treated as equal participants in the traffic environment.

Pedestrians are often forced to divert vertically and horizontally from their intended routes
through subways and over footbridges, creating mobility problems; traffic control systems do
not take into account pedestrian demand (Carsten, 1992); older people are encouraged by poor
placement of pedestrian crossings (particularly around major shopping centres) to be in places
where they are not able to cope adequately; major roads and thoroughfares are devoid of
facilities enabling older people to rest and use conveniences; many pedestrian crossings have
inadequate time periods; many footpaths are badly surfaced and are frequently congested; and
street and road lighting is often inadequate to illuminate pedestrian crossings at night (Calder,
1986).

The shape of a vehicle’s exterior, particularly the frontal structures, have implications for the
safety of pedestrians.  The OECD (1985) recommended the development of car frontal struc-
tures so as to limit injuries to elderly pedestrian collision victims who have reduced body
strength characteristics.

The vehicle itself causes most of the serious injuries to the pedestrian: a long bumper lead is
hostile for the legs, the base of the windscreen is frequently struck by heads of adults, and the
front edge of the bonnet can lead to serious pelvic and femur injuries particularly for older
pedestrians  (Mackay, 1988).  There has, however, been a marked change in the overall frontal
shape of passenger cars during the past two decades which have been beneficial to the
pedestrian.  Today, the near elimination of a definable leading edge with a more sloping front
could be expected to be accompanied by a great reduction on the number and severity of injuries
to the elderly pedestrian (McLean, 1991).

2.6 PEDESTRIAN INTERVENTIONS

Environmental, behavioural and vehicle design interventions which can influence pedestrian
safety have been identified.  Countermeasures aimed at changing behaviour may not be as
effective as other methods because in general the elderly are fiercely independent, value their
mobility and often do not wish to seek help in crossing roads.  Interventions designed to
eliminate conflicts and prevent unsafe behaviour which focus on engineering and modification
to the road environment appear to be most effective in improving the safety of elderly pedestri-
ans.

2.6.1 Behaviour Change

Educational strategies are suggested focussing on providing specific information on the dangers
and risks when walking, encouraging awareness among drivers of the right of pedestrians when
in traffic, and avoidance of certain behaviours and adoption of others to make a significant
contribution to their safety (Federal Office of Road Safety, 1986).

The elderly may be less capable than other pedestrians to take the necessary avoiding actions
when confronted with a potentially dangerous situation and drivers seem not to be aware of the
limitations of older people.  Sheppard and Pattinson (1987) suggest that drivers should not
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assume that an elderly pedestrian will make the appropriate checks for oncoming vehicles when
crossing the road, or even is they do see them that they will get out of its path in time.

Community education programs targeted at the local community have been shown to be
effective in reducing the number and severity of pedestrian accidents.  The ‘Walk With Care’
project established by VicRoads in 1991 integrates education (awareness, discussions, informa-
tion on safety and hazards facing older pedestrians), advocacy and, where appropriate, local
traffic engineering improvements thus providing a link between older people in the community
and those responsible for planning and development of traffic management facilities (Addicoat,
1991).

2.6.2 Environment Change

Increased pedestrian safety would be achieved by reducing the conflict between people and
vehicles without unnecessary restrictions on movement and many reports call for road modifi-
cation to improve the roadway system in order to accommodate the elderly.

Design and placement of traffic signals is of great concern and many interventions have been
suggested.  Current walk phases at traffic signals or pedestrian crossings are too short for
elderly pedestrians to cross safely by not accounting for kerb delay and slower crossing times,
resulting in either agitation and/or anxiousness or a general disregard for such signals on the
part of the elderly pedestrian.

Additional suggestions include improved placement of crossings at points of convenience,
improved design and maintenance of facilities, and proper illumination and signage visibility
(Federal Office of Road Safety, 1986), general speed limits in urban areas, (OECD, 1985) and
provision of median strips to simplify complicated traffic patterns and to allow a refuge on
which elderly pedestrians could pause while crossing (Safety for Seniors, 1989).

2.6.3 Vehicle design improvements

Detailed crash investigation and experimental studies have reported on the nature of the shape
and compliance of vehicle exterior in relation to pedestrian crashes and note that certain
characteristics of vehicle design can have a marked effect on the nature and severity of injuries
sustained by pedestrians (McLean, 1991).  Changes to the frontal design of cars can result in a
reduction of severity of injury to pedestrians and the contemporary design of cars with a more
sloping front (eliminating a definable leading edge) will result in a difference in pattern of
injury and a significant reduction in the number and severity of pelvic injuries.

2.7 SUMMARY OF DRIVER AND PEDESTRIAN REVIEW

Older drivers and pedestrians have high crash risks when they participate in traffic and are
much more likely to sustain serious injuries or are killed once involved in a crash than any other
group of road users.  Consequently, there is a growing need for investigations into older road
user safety.

A large number of environmental, personal, crash and outcome factors associated with higher
crash and injury rates among elderly and associated interventions have been investigated and
implemented, yet many factors are unknown.  What is unknown is how these limitations affect
driving and walking performance in terms of decision-making, vehicle control and road cross-
ing behaviour.  Many reduced-ability older individuals continue to drive without demonstrating
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increased risk of becoming involved in an accident, still others tend to change their road use
behaviour to compensate for a wide range of functional limitations.  However, little has been
done to catalogue the nature and extent of such compensatory behaviours nor to evaluate their
role in maintaining mobility among older populations.

There is still a need for more studies focussing on the nature of elderly driver and pedestrian
accidents, particularly looking at specific risk factors attributed to their increased risk of
crashes, the behaviour of the elderly in traffic situations, environment modifications and vehicle
design to accommodate the elderly.

2.7.1 Research Implications

Inadequate information exists on how older people driver, particularly those with functional
limitations.  There is a need for research to develop a greater understanding of the needs and
capabilities of the elderly driving population and to develop system improvements that will
enable as may older persons as possible to continue to meet their own transportation needs
safely.  If interventions to improve the safety and mobility of older road users were to be
contemplated, then there is a need for a clear understanding of the extent of the problems and
potential solutions.

Research studies need to gather more details on how particular limitations affect driving
performance, how older people drive and its relationship to miles driven, time behind the wheel,
quality of the driving and how performance compromises their safety or mobility.  A need to
identify road, environment and human factors has been established through recent reviews on
older motorist issues, particularly, road user behaviour including sensory and motor disabilities
from ageing.

The safety of the elderly pedestrian in the traffic environment is a pressing issue,  however, at
present the level of knowledge about the crash involvement rate of older pedestrians is minimal.
A number of environmental, behavioural, vehicle, crash and outcome factors associated with
higher injury severity for elderly pedestrians involved in crashes along with associated inter-
ventions have been identified in this review.  Yet,  many interventions are implemented without
any concern for how effective they are likely to be or whether they have any deleterious side-
effects and there is a lack of adequate and rigorous evaluation of the effects of many of the
interventions suggested.

There is a demand for research to identify the factors associated with pedestrian safety,
particularly behaviour on the roads, taking into account why people behave as they do,
assessing benefits of road and vehicular improvements and examining the part of drivers in
pedestrian accidents.
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3. OLDER ROAD USER WORKSHOP

The first stage of the study involved gaining an appreciation of the current state of knowledge
of the problems experienced by older road users in Canberra.  The literature review reported in
the previous Chapter identified a number of key issues.  To further supplement this with local
information, discussions were held with a gathering of older road users in Canberra, focussing
on local issues and problems.  These discussions took place in the form of a one-day workshop
held in Canberra and hosted by the Council On The Ageing (COTA) ACT.

3.1 ROAD USER WORKSHOP

The one-day workshop was held at the Hughes Community Centre in Hughes, Woden, on
Thursday 7th October 1993.  The workshop was organised by the Council On The Ageing
(COTA) in Canberra and involving their Road Safety Sub-Committee comprising Mrs. Kath
Bourke, AM, Dr. Margaret Scheeren, Ms. Pat Cummins, and Mrs. Pat Gration.  (see Appendix
1 for a copy of the program, along with an outline statement of the purpose of the study as
distributed to workshop members).

Mrs. Kath Bourke, AM chaired the workshop which included invited guests Rear Admiral Ian
Crawford, AM, (Board Member of the NRMA ACT Road Safety Trust), Mr. Robin Anderson,
(Secretary, NRMA ACT Road Safety Trust), and Dr. Brian Fildes, Mr Stephen Lee, and
Mr. David Kenny of the Monash University Accident Research Centre.

An invited audience of between 20 and 30 Canberra residents (mainly elderly people of which
two-thirds were drivers) with special expertise and interest in older road safety issues attended
the meeting and there was enthusiastic participation in the workshop discussions.

Two workshop sessions (one in the morning and the other in the afternoon) focussed separately
on driver and pedestrian issues.  The audience was broken into two groups for each session and
group leaders and scribes were assigned to lead the discussion and record the outcomes.
Discussions centred on four key topics:

1. What problems do older drivers (and pedestrians) have in using the road network around
Canberra;

2. Are there problematic road features and actions for older motorists (pedestrians) in
driving (walking) around Canberra;

3. How could these difficulties be improved to make it easier for older motorists (pedestri-
ans) to move around Canberra; and

4. What changes have you made as drivers (or pedestrians) in your habits recently to
accommodate difficulties you experience moving around Canberra.

In addition, discussion also focussed on driving issues that confronted Canberra residents
driving in Sydney as it has previously been reported that Canberra residents were over-
involved in accidents in Sydney (Nairn & Henderson, 1992).

Each workshop session lasted for approximately 60 minutes, after which the audience was
assembled and the workshop leaders reported on their discussions.  These were subsequently
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combined across both groups drawing together the main points raised.  The findings for both
the Drivers and Pedestrian Workshops are reported below.

3.2 OLDER DRIVER WORKSHOP FINDINGS

3.2.1 Problems Experienced in Driving

Eyesight was noted to be a problem for older motorists, especially at night (glare, difficulty
seeing and not seeing objects).  In addition, many felt insecure driving at night (worry about
being molested in car parks and on dark roads).  Not going out at night is also a function of
economics (old people tend to be less financial independent and therefore less mobile).

Old age is also associated with increasing disability.  Driving becomes more difficult and
painful with problems such as arthritis).  Many felt that younger drivers show disrespect for
their older counterparts.  In turn, this makes older people less confident when younger drivers
tailgate and cut-off them off.  Older drivers are generally less aggressive than younger ones.

Roads around Canberra were generally felt to be good quality, wide roads that induce speeding.
Older drivers feel less confident travelling at higher speeds.  Canberra is very much a “car city”
and Canberra drivers were felt to be less courteous and considerate than those from other cities
such as Sydney.

Old people do rely on their cars to get about (especially in Canberra where public transport was
minimal).  Some people felt that taking away their right to drive would be a major penalty and,
in the extreme, would effectively end their life.

Animals on the road (eg; dogs, kangaroos, and other wildlife) were noted to be a particular
problem for all drivers in Canberra, given its rural surrounds.

3.2.2 Problematic Road Features and Driving Actions

There were a number of road features and driving actions that were noted to be a special
problem for older drivers in Canberra.

Turning right at busy intersections and on busy roadways was a particular problem for the
elderly.  They have difficulty judging gaps and the speed of oncoming traffic.  Changing lanes,
especially in heavy traffic was also difficult.

As noted above, speeding was singled out to be a real problem for older drivers, especially on
wet roads.  It was felt that many drivers (especially the younger ones) fail to reduce their speed
under adverse conditions.

Road signs in and around Canberra were often inadequate.  These people found them confusing
and hard to read.  Moreover, some street signs and house numbers were too small for older eyes.

Roundabouts were generally considered to be a good road feature.  They keep the traffic
flowing while slowing down the traffic on local streets.  One problem identified was the failure
of some motorists to indicate their intentions at roundabouts.  Most participants generally
preferred roundabouts to intersections.

Traffic calming devices (speed humps, deviations, etc) had general acceptance among the
group.  While it can be difficult for older people (and older cars) to drive over humps, they do
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slow the traffic down, especially in local streets, making it safe for children and older people
using these roadways.

There was some concern about the level of lighting generally in Canberra.  It was felt that
lighting was inadequate, especially around car parks and on some roads.  A view was expressed
that it caused difficulty seeing pedestrians at night.  Sun glare was also identified as a problem
at certain times of the day and particular locations.

3.2.3 Possible Solutions

These drivers were asked to nominate possible solutions to these problems they had identified.

Firstly, it was felt that more police enforcement on the road and in parking areas would help
alleviate some of the driving and security problems identified above.

In addition, education for both young and old road users was considered desirable to help them
understand the particular problems associated with ageing and road use.

More regular reviews of driving abilities for the aged, especially focussing on general health,
level of vision and driving skills was required.  More publicity was called for to help everyone
understand current road laws.

Better public transport was required to offer older residents a real alternative to driving.  There
were some concerns expressed about the adequacy of public transport in Canberra, although
others who used it frequently seemed less concerned.  There was, however, consensus that
public transport in Canberra was certainly inadequate at night.

Better street lighting was required to help overcome some of the visibility difficulties.

Problems with intersections would reduce if they could be replaced with roundabouts.  Older
drivers need to change their driving habits and times of travel to avoid busy situations (eg; not
drive during peak periods).

3.2.4 Recent Changes in Habits by Older Drivers

Some drivers admitted to driving less in recent times because of their reduced abilities to gauge
distance and speed accurately.  They noted the development of “blind spots” in the field of view
(an inability to see objects on the road).  They claimed, however, that these blind spots were not
necessarily related to their level of vision.

Some drivers reported that they avoid complex road situations such as turning at busy intersec-
tions with opposing cars and pedestrians) because of the difficulties they experience.

No one reported any major problems with parking, although some occasionally lost their car in
carparks.

Most drivers reported that they go out of their way to avoid driving either before 9am or after
3pm to miss the peak period.  This was possible as most older people have the freedom to
choose when they go out.  However, for those who still lead a busy life and maintain a high
community involvement, it is not always possible to choose when they travel.
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3.2.5 Interstate Driving

Most participants did not acknowledge interstate driving to be a problem as they rarely needed
to do it.  In the case of driving in Sydney, most admitted that they would prefer to travel on
public transport or get others to drive them, rather than drive themself.  Most claimed to have a
lack of confidence in their ability to drive in Sydney, given its generally high level of busyness.

3.3 OLDER PEDESTRIAN WORKSHOP FINDINGS

3.3.1 Problems Identified for Older Pedestrians

Many of these older pedestrians claimed a “them and us” situation exists for older pedestrians
with other path users (for example, cyclists, skateboarders, rollerbladers, etc).  They felt that
older pedestrians often do not have much priority (power) on the road and secondary to most
other forms of mobile transport.

There was a feeling that road design rarely takes into account the needs of older pedestrians.
For example, cycle times are all too often too short for older pedestrians to get across the road
safely.

Walking becomes more difficult with increased age and disability (eg; arthritis, general weak-
ness, prior injury or illness, etc).  Moreover, the complexities in crossing roads become
enormous for older people due to diminished physical and mental capacities.

Confusion often exists as to who has priority at intersections between cars and pedestrians.
Older pedestrians, like older drivers, also reported having greater difficulty judging the ap-
proach speed and required gap in traffic to cross the road.

Mobility for the aged is something of a paradox; one gives up the right to drive in the interests
of safety, only to become an unsafe older pedestrian.  It was felt that on occasions, some older
pedestrians act as though they have absolute rights on the road (pedestrian aggressiveness).

3.3.2 Problematic Road Features & Actions

Intersections featured highly in these discussions.  Some of the problems identified for older
pedestrians at intersections included light cycles that were too short, inconsistent light cycles,
wide roads and insufficient medians to permit crossing one lane at a time, unclear who has right
of way at some intersections, motorists often frustrated by older pedestrians and act danger-
ously, and many motorists fail to indicate turns and catch pedestrians unaware.

Problems were also experienced crossing the road near or between intersections.  Most agreed
that it was not safe to cross near an intersection, although they claimed that there were times
where it was necessary to cross mid-block.

Roads nominated as those safe to cross included those which were narrow and/or had a median
strip.  It was considered unsafe for older pedestrians to cross roads in heavy traffic or in bad
weather.

Lighting at night was again noted to be a particular problem in some areas (lack of sufficient
lights, overgrown foliage, weak or not enough bulbs).
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Some felt that the audible signals at traffic lights were often not loud enough for old pedestrians
to hear walk cycles clearly.  This was felt to be especially a problem for those with poor
eyesight and hearing.

Bus stops were not always in inappropriate locations for older people and some experienced
difficulty getting in and out of buses in Canberra.  There was a strong view, however, that most
bus drivers are very sympathetic to older people using their services.

Kerbs were not noted to be particularly problematic.  However, uneven concrete footpaths and
some brick paths were a problem because of the number of trees in Canberra.  Some brick paths
in the road and speed humps do suggest that they are pedestrian crossings when in fact they are
not.

3.3.3 Potential Solutions

It was felt that there is a need for more education for both pedestrians and drivers about their
rights and difficulties encountered.  Traffic engineers, too, need educating about older pedes-
trian problems and the messages that some of their road furniture infer.

There were calls for more widespread use of median strips at heavily pedestrian areas in and
around Canberra.  Re-positioning some of the pedestrian crossings back from the intersections,
it was felt, would avoid some turning conflicts with pedestrians.

Most felt there was a need for more police surveillance on inappropriate road crossing behav-
iour and motorists who fail to give way to pedestrians.  Unsafe cycling at shopping centres and
on footpaths should also be targeted as well as speeding at pedestrian crossings.

There were suggestions for more regular maintenance of footpaths, lights and walkways.
Fencing should be used to prevent pedestrians crossing the road at dangerous locations.  Better
delineation of legal pedestrian crossings was also required at some locations.

There was a need for some bus stops to be relocated to safer (more preferred) areas.  Greater
surveillance is required at interchange bus stops to stop hooliganism.  Greater supply (use) of
area-wide and at-call buses and subsidised taxis for older people.

It was felt that all cycles should be registered for ease of identification to help identify bicycle
users who constantly disregard the law and pedestrians.

3.3.4 Recent Changes in Habits by Older Pedestrians

Some participants remarked that they were using their cars less and using public transport more
to alleviate driving problems.  Many, however, found this difficult to do except during the day
and when time pressure was not critical.  Some felt that this change in mobility preference,
though, often represented trading one problem for another.

Most reported that they do not go out as frequently as they did before.  They noted that this can
lead to lost friends and loneliness and is not a total solution.  One or two participants noted that
they had shifted home to an area better serviced by public transport (although it was not clear
whether this was entirely for mobility reasons).

Many participants reported that they were unable to walk as far as they used to because of
increasing stiffness in their joints and recent medical conditions.  They needed to be more
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reliant on getting others (family and friends) to get them about.  Many of these older road users
noted the need to allow more time to get to places than they did previously.

3.4 SUMMARY OF WORKSHOP ISSUES

A number of important suggestions for closer examination in the survey to be conducted of
older and younger road users in Canberra and Sydney came out of this workshop.  For the most
part, issues that had a safety consequence were given higher priority.  These are summarised
below.

3.4.1 Driving Difficulties from Ageing

· eyesight a problem at night from glare, etc.,

· driving is more difficult and painful with ageing,

· more likely to miss things on the road (blind-spots) with ageing, and

· feel more threatened by traffic and younger drivers.

3.4.2 Difficult Driving Manoeuvres

· difficulty judging on-coming speed and acceptable gaps,

· difficulty performing complex driving manoeuvres,

· speed of the traffic can be a problem (especially in wet and difficult conditions),

· changing lanes, especially in heavy traffic,

· reading certain road signs (eg; street signs, small signs), and

· driving at night.

3.4.3 Problematic Road Features for Drivers

· intersections generally but especially those that are busy and involve multiple
flows,

· roundabouts are not a problem (preferred to intersections),

· traffic calming devices (notably speed humps and deviations), and

· parking did not seem to be a problem.

3.4.4 Older Driver Exposure Issues

· Drove less because of failing abilities,

· Avoid driving before 9am and after 3pm,

· Avoid complex intersections wherever possible,

· Try not to drive at night, and

· Reliant on cars for mobility and lifestyle.

3.4.5 Pedestrian Difficulties from Ageing

· Much slower to move and react when walking,

· eyesight a problem at night from glare, etc.,

· more likely to miss things on the road (blind-spots) with ageing,

· feel more threatened by traffic and other road users (eg; cyclists),
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· less able to walk long distances, and

· more reliant on public transport & other to get around.

3.4.6 Difficult Pedestrian Manoeuvres

· crossing busy roads without crossings or median refuge areas,

· crossing at most intersections (walk cycles too short),

· predicting motorists intentions (failure to signal), and

· walking at night (poor lighting and insecure).

3.4.7 Problematic Road Features for Pedestrians

· wide streets without median refuge areas for pedestrians,

· uneven footpaths (including some brick paths),

· lack of pedestrian crossings,

· walk cycles at traffic lights that are too brief,

· inaudible clicking at traffic signals, and

· speeding and heavy traffic.

3.4.8 Pedestrian Exposure Issues

· Go out less because of failing abilities,

· Avoid being out at busy times (before 9am and after 3pm),

· Use public transport more to avoid unnecessary walking,

· Do not go out at night (try to go with others when necessary), and

· Shift home to a region better served by public transport and other services.

3.5 CONCLUDING COMMENT

The Workshop was intended to provide additional background information on problems and
difficulties facing older road users.  The issues raised in the workshop and listed above give an
insight of issues that older drivers and pedestrians consider important and provide a number of
hypotheses for subsequent testing and quantifying.  This is the objective of the survey of older
road users described in the next section of the report.
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4. ROAD USER SURVEY

The two previous Chapters have provided a wealth of knowledge on older driver and pedestrian
issues likely to be of relevance for this study.  The next phase set out to identify significant
problems for older road users and to quantify the extent of these problems and difficulties,
especially for Canberra residents.

No prior survey had been undertaken in Canberra specifically addressing road safety issues
among older road users.  Moreover, there was a need to clarify the problems of ageing from
those of living in Canberra.  Thus, it was decided to adopt a study design that would enable the
findings of these two effects to be separately examined.  A two-by-two design was adopted
contrasting young with old road users in both Canberra and Sydney.  As Sydney is the oldest,
largest and closest city to Canberra, it was an ideal contrast with the Capital city of Australia,
given the marked differences between them.

4.1 THE QUESTIONNAIRE

The first task was to design a questionnaire that addressed the issues of relevance.  As there was
no pre-existing instrument that examined older road user safety in Canberra adequately, a new
questionnaire needed to be developed.  The structure of the questionnaire was based on the
findings of past research as well as issues that came out of the one-day workshop.  Given the
general lack of knowledge generally on older road user “exposure” issues (Cameron & Oxley
1994), there was also a desire to collect some basic information on travel patterns generally
among both young and old road users.  A copy of the questionnaire is found in Appendix 2.

While most of the questionnaire items were of the standard question-answer type, it was felt that
some issues would be addressed more optimally through the use of supporting photographs and
schematic drawings.  Hence, to assess different road user group’s preferences for various road
types, four different representative roads were photographed in and around Melbourne.

Great care was taken to ensure that each road type contained roughly equivalent attributes, that
is, long lengths of straight road with negligible traffic.  Laminated colour photocopies of these
four photographs (four to page) appropriately labelled were presented to respondents (see
Appendix 3) during administration of the questionnaire.

Similarly, in assessing the road law knowledge of different road user groups, schematic repre-
sentations of four different on road scenarios were depicted in line drawings (see Appendix 3).
In each of these, a situation was presented in which the intended path of car and a pedestrian
crossed.  The task of the respondent was to indicate who they believed had the right of way in
each scene.

4.2 SUB-GROUPS OF ROAD USERS

The survey brief was to investigate the problems experienced by old and young road users, both
as drivers and as pedestrians.  Obviously drivers and pedestrians are not mutually exclusive;
most drivers, for instance, are also pedestrians when they arrive at their destination.  However,
an arbitrary division was necessary to demonstrate differences in attitudes and beliefs about
road safety and related issues.  The problems experienced by older road users, both as drivers
and as pedestrians, would be expected to vary according to their primary method of transport.
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4.2.1 Drivers and Pedestrians

The division of road users into drivers and pedestrians was relatively simple in the end as most
people were able to quickly categorise themselves as either drivers or pedestrians “predomi-
nantly”.  As there was no other preferred means of dividing people into one or other of these
groups (having a license did not mean that the person necessarily drove) it was decided that each
individual was the best judge of his or her own primary mode of transport.

4.2.2 Young and Old Road Users

It was also important to categorise respondents as either “young” or “old” road users to contrast
differences in behaviour and attitudes between them.  The age at which someone “enters old-
age” is not without controversy and is very much dependent upon many factors, both chrono-
logical and functional.  While not wanting to enter this debate in this project, it was necessary to
arrive at an age level that distinguished these two groups.  The age of 60 years has been
traditionally considered to be one such threshold, given that it represents the average retirement
age among the population and hence was adopted in this study.  However, as age is really a
continuum, it was decided to introduce a 20 year gap between young and old respondents to
maximise age related differences.

Thus, in this survey, “young” represented those of licensing age (17 years) up to 40 years and
“old” was for those aged 60 years and beyond.  Given the social difficulties associated with
asking strangers their age straight out, it was decided to allow a 5 year grace above and below
these thresholds for interviewers to minimise wastage of responses.  However, interviewers
were requested to choose respondents who were clearly in either one or other of these categories
when seeking out interviews which was effective in keeping the numbers of respondents in this
ineligible zone to a minimum.

4.2.3 Structure of the Questionnaire

The questionnaire, therefore, contained three distinct and separate sections.  The first section
contained items that pertained to problems experienced while using the road as a driver.  The
second section contained questions which pertained only to pedestrians, while the third section
of the questionnaire contained items of relevance to both these groups.  Each interviewee,
therefore, only responded to two of the three sections of the questionnaire, depending upon
whether they categorised themselves as either drivers or pedestrians.  All respondents com-
pleted the “all road user section” (see Appendix 2 for a copy of the questionnaire).  The first task
for the interviewers when approaching a potential respondent, therefore, was to categorise them
as (1) either a driver or a pedestrian and/or public transport user, and (2) young or old.  (While it
was not necessary for the purpose of the interview to know which age group the respondent
fitted into, it was for ensuring that even numbers of both age groups were selected).  Similarly,
too, interviewers were also required to keep note of the respondents sex.  Public transport users
were logically grouped with pedestrians as the use of public transport inevitably involves use of
the road system as a pedestrian.
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4.3 TRIALING OF THE QUESTIONNAIRE

4.3.1 Preliminary Testing

During this trialing session, careful attention was paid to the time taken to respond to each item
or group of items and comments or difficulties reported by the respondents.  This information,
along with the responses made, was used to further refine the questionnaire further.  Items
deemed to be less central and those that caused confusion or ambiguity were subsequently
dropped to increase clarity and reduce the total administration time to a level deemed to about
the limit acceptable for this study.

As a result of the preliminary testing session it was decided that efficiency of the interviewing
process could be improved by providing the interviewee with a copy of the questionnaire to read
through while they were being interviewed.  These interviewee copies of the questionnaire were
constructed by assembling two cut-down versions of the questionnaire for both road user
groups.  In addition to containing only those sections that pertained to a given type of road user,
these interviewee versions of the questionnaire did not contain the filter items located on the
front cover of the interviewer version.

4.3.2 Shopping Centre Trials

Extensive piloting of the questionnaire then took place in a Melbourne shopping centre typical
of those already targeted for the survey in Sydney and Canberra.  Every aspect of the question-
naire piloting session was identical to that intended for the actual survey.  Six experienced
research officers spent one half-day pilot testing the questionnaire at Waverley Gardens Shop-
ping Centre in Noble Park.

Interviewers wore name tags that clearly identified them as being from Monash University.
They carried clipboards, again clearly labelled with Monash University name and motif, a pen ,
multiple working copies of the questionnaire, a copy of stimulus materials (photographs and
drawings), and copies one each of the interviewee copies of the questionnaire.

As with the initial trialing session, careful attention was paid to the time taken to respond to each
item and group of items.  All comments or difficulties were noted for further review.  Various
items were identified as problematic in that they either lacked appropriate response choices, or
lacked face validity, or were poorly worded.  In addition, a number of procedural matters
requiring attention were also highlighted.  Following this trialing, a final version of the
questionnaire was compiled and submitted for printing and training notes were prepared.  A
total of 1700 copies of the questionnaire were printed, anticipating 1600 responses with some
margin for losses.

4.4 DESIGN OF THE MAIN STUDY

As noted at the start of this Chapter, the study design incorporated both young and old
respondents and was conducted in shopping centres in both Canberra and Sydney.  This was to
allow comparisons to be made which would identify old from young, as well as Canberra from
Sydney, differences.  The study design is shown in tabular form in Table 4.1 below.
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Table 4.1 Sampling Strategy for Survey of Older and Younger Road Users
in Canberra and Sydney

Road User Group Canberra Sydney
Shopping Complex Shopping Complex

Young Drivers 200 200

Older Drivers 200 200

Young Pedestrians 200 200

Older Pedestrians 200 200

NB: Each group was balanced for equal numbers of males and females

As noted earlier, selection criteria called for younger road users to be aged 40 years or under,
and older road users, 60 years or older to maximise differences between older and younger road
users.  These criteria were adopted by the interviewers when approaching potential respondents
although a 5 year tolerance was allowed either side of these threshold values if the interviewer
subsequently realised during an interview that a particular respondent was slightly over or under
these criteria.

4.4.1 Independent Variables & Analyses

There were a number of independent variables examined in this survey.  For drivers, these
included car ownership particulars, weekly driving patterns, car dependency issues, driving
habits and difficulties, intersection behaviour and traffic control preferences, road preferences
and lane difficulties, and accident histories.  For pedestrians, licence exposure, travel patterns
and problems, road crossing behaviour and difficulties, and accident history were examined.
Data collected for all road users included personal characteristics, normal weekly journeys,
access to public transport, and knowledge of key road rules.  Responses from the questionnaire
were subsequently coded into an electronic database format and analysed.

4.5 SURVEY METHOD

Shopping centres were chosen as a location appropriate for sampling these road users as they are
locations where these people do congregate in numbers and cover a wide range of socio-
economic and personal characteristics.  Initially maps of Sydney and Canberra were consulted
to gain some appreciation for the physical layout of the various regional and civic shopping
centres.  At every stage of the survey site selection process, careful attention was paid to the
need to ensure that a representative geographical sample of road users in each location was
attained.

After identification of a potential survey sites, an officer from MUARC visited them to seek the
co-operation of the Shopping Centre Management to allow the survey staff to work within the
centre.  At the same time, enquires were made regarding any special requirements or conditions
of interviewee within the various centres, such as operating hours, identification requirements,
freedom to interview away from the designated site.  In accordance with these criteria, five
centres in Sydney and three centres in Canberra were selected for the survey.
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4.5.1 The Sydney Survey

Surveying in Sydney was conducted during the week beginning Monday 29th of November,
1993 during normal business hours (9.00am to 5.00pm daily).  Interviewers for the Sydney
survey were recruited from advertisements in local newspapers and from contacts with market
research companies discovered during recruitment.

All interviewers were selected on the basis of having had previous experience at conducting
similar studies.  Interviewers were given prior training on the purposes of the survey, the
questionnaire to be administered, and the interview method to be adopted.  Each interviewer
was paid for each completed questionnaire, based on industry rates.  A member of the study
team supervised the interviews and there were very few changes in interviewers during the
course of the study. The five shopping centres in Sydney were:

· “Warringah Mall Regional Shopping Centre” - located 13km North-East of the CBD,

· “Bankstown Square” - located 17km West-south-west of the CBD,

· “Chatswood Westfield Shopping Centre” - located 8km North of the Sydney CBD,

· “Parramatta Westfield Shopping Centre” - located 20km West-north-west of Sydney, and

· “Miranda Westfield Shopping Centre” - located 22km West-south-west of Sydney.

These centres were chosen to offer a mix of socio-economic and living regions.  Practically all
shopping centres approached kindly agreed to provide access to the study team during the
course of the survey.  Interviewers were structured into two teams comprising 4 interviewers
and one supervisor and each team operated independently in different shopping centres.  Re-
fusal rates were low (more than 50% of those approached agreed to participate) and the
interview lasted for around 10 minutes.  There were very few problems experienced in the
conduct of this study.

4.5.2 The Canberra Survey

Surveying in Canberra was conducted during the week beginning Monday 6th of December,
1993 again during normal business hours.  Interviewers for the Canberra survey were again
located through advertisements in local papers and from a network of experienced casual
interviewers that existed in this city.  In Canberra the centres selected included:

· “Civic Centre” Canberra - located in the heart of the CBD,

· “Woden Plaza” - located 6km South-west of the CBD, and

· “Belconnen Westfield Shopping Centre” - located 10km North-west of the CBD

4.5.3 Pre-Survey Training Procedures

All interviewers received a copy of the questionnaire, in addition to various other paperwork
necessary for employment by the university, several days prior to the commencement of the
survey.  This allowed interviewers an opportunity to familiarise themselves with the question-
naire in preparation for the pre-survey training sessions conducted in each state.

In this pre-survey training session interviewers were signed on as Monash University employ-
ees and issued with all of the appropriate clipboards, pens, stimulus photographs and drawings
and name-tags.  However the main purpose of the training session was to work through the
questionnaire, item by item, carefully explaining the impetus behind each.  Also, where open
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end questions were posed lengthy discussion was held in an effort to define the type of
responses they were appropriate and meaningful.  One of these pre-survey training sessions was
held first thing on the Monday morning at each of Sydney and Canberra.  Interviewers were
payed in accordance with industry standards on a per unit basis.  They also received a fixed
figure amount for attending the pre-survey training session and were compensated in accord-
ance with university policy for travel and parking expenses.

4.5.4 Conduct of the Survey

In addition to the pre-survey training session described above, short briefing sessions were
conducted at the beginning of each interviewing day.  These daily briefing sessions were used to
inform the interviewers of their previous day’s performance, and to alert them to any quota
restrictions or targets that applied to the days interviewing.  To enable this to be carried out in
meaningful way supervisory staff were constantly keeping tallies for each of the different target
groups of road users.
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5. RESULTS OF THE SURVEY

As noted earlier, there were a number of independent variables examined in this survey.  For
drivers, these included car ownership particulars, weekly driving patterns, car dependency
issues, driving habits and difficulties, intersection behaviour and traffic control preferences,
road preferences and lane difficulties, and accident histories.  For pedestrians, licence exposure,
travel patterns and problems, road crossing behaviour and difficulties, and accident history were
examined.  Data collected for all road users included personal characteristics, normal weekly
journeys, access to public transport, and knowledge of key road rules.

Responses from the questionnaire were coded into an electronic database format and analysed
using SPSSX software.  Frequency distributions, crosstabs and chi-square tests of significance
were used to examine the relationships in these data.  The results from this analysis are
described separately for driver and pedestrians below, preceded by the findings for the common
response items.

5.1 OVERVIEW FINDINGS

5.1.1 Description of the Sample

The breakdown of those interviewed at each location is shown in Table 5.1.  There were no
significant differences in the numbers of respondents by age, location or type of road user (Chi-
square=0.2, p>.95).  In addition, they were roughly equally numbers of males (n=806) and
females (n=825).

Table 5.1 Description of the Sample

CANBERRA SYDNEY TOTAL

DRIVERS young 205 201 406

old 210 202 412

PEDESTRIANS young 197 207 404

old 207 202 409

TOTAL 819 812 1631

The age distribution of the sample showed a mean age for young respondents of 27.5 years
spread from 18 to 43 years.  There were no appreciable differences by location of the survey
(Sydney=28.1, Canberra=26.9).  The mean age of the older respondents was 68 years, ranging
from 57 to over 85 years.  Again, there were no marked differences by location (Sydney=68.1,
Canberra=67.8).

The highest level of education attained for the younger respondents ranged from completed
secondary school (41%), college or university (34%), some secondary school (17%), trade
training (8%) to primary school only (0.1%).  For the older respondents, there were fewer
university trained respondents (22%) and more trade and primary school educated respondents
(12 and 6% respectively).  This probably reflects greater emphasis and opportunities for higher
education in more recent times. There were also suggestions of slightly fewer university trained
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and more who had completed some secondary school in Sydney than in Canberra, although this
was only significant at the 7 percent level (Chi-square=8.6, p=.07).

Not too surprisingly, there were large differences in living circumstances between the older and
younger respondents (Chi-square=548.5, p<.001).  More than half the younger respondents
shared accommodation with others, 36% lived with a partner while only 6% lived alone.  In
contrast, one-quarter of older respondents lived alone, two-thirds with a partner and only 10%
shared with others.  However, there were no location differences observed here (Chi-square<1,
p>.5).

Three-quarters of all respondents claimed to have been born in Australia.  The most common
birth places outside Australia for those born overseas were New Zealand, Germany, Italy, the
Netherlands, and Lebanon.  It was not meaningful to contrast differences in place of birth
between young and old Canberra and Sydney residents as this was not the primary focus of this
study.

SUMMARY:  The four population sub-groups were well matched in terms of their ages, sexes
and type of road user, making interpretation of these data straight forward.  There was a 40 year
difference in the mean age between younger and older respondents and there were differences
in the style of accommodation between these different age groups.  Canberra residents were also
more likely to have been university trained than those from Sydney and this was especially true
for younger than older respondents.  Most respondents were born in Australia probably reflect-
ing some selection bias (non-English speaking people would have been naturally excluded from
the survey if they did not have an interpreter).

5.1.2 Weekly Travel Patterns

Very little information has been available previously about weekly travel patterns for older and
younger adults and this survey set out to provide such data.  Figures 5.1 and 5.2 show these
findings by age and location of the survey while Appendix 4 lists the tables of results by age,
location and type of road user.  The average number of weekly trips for all adults was 11.2 and
roughly three-quarters of these comprise shopping trips, visits to family or friends, or trips to
work.  In addition, a similar proportion involved car travel, predominantly as a driver.  It should
be remembered that this sample was stratified to include equal numbers of drivers and pedestri-
ans, young and old, and male and female respondents so this finding may not typically represent
the proportion of journeys and means of transport within the population at large.

Figure 5.1 shows the breakdown of weekly trips and mode of transport for younger and older
adults.  Of special interest, older people had only two-thirds the number of weekly journeys of
younger adults (8.9 cf 13.5) with fewer trips to visit family or friends, for work, for sports and
entertainment and for child-related duties, but more journeys to meetings and for health visits
(Chi-square=78.8, p<.001; yearly trips).  The major mode of transport was self driven (58%),
passenger (14%), walked (14%) and public transport (13%) and there were no age-related
differences observed (Chi-square=3.5, p>.30).
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Figure 5.1 Average weekly trips by road user age group

Figure 5.2 shows the breakdown of weekly trips and mode of transport for those interviewed in
Canberra and Sydney.  There was a significantly greater number of weekly trips on public
transport in Sydney but more cycle and passenger trips in Canberra (Chi-square=12.7, p<.02;
yearly trips).  However, there were no differences observed in the reasons for travel between
Sydney and Canberra residents (Chi-square=4.7, p=.70; yearly trips).  While not illustrated
here, drivers had more trips than pedestrians (11.8 cf. 10.4) and had significantly more self-
drive trips than pedestrians (9.8 cf. 2.9; Chi-square=353.6, p<.001) with fewer trips shopping
and more child duties (Chi-square=15.0, p<.05) - see Table A-3 in Appendix 4.
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Figure 5.2 Average weekly trips by road user residential area
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5.1.3 Access to Transport Services

An alternative to driving is for people, both young and old people to take alternative means of
transportation such as public or specialised transport services.  Naturally, this is only a real
option for people if these services are currently available (or even known to be available to the
population).  Two questions were asked of all respondents about the availability of alternative
transport facilities (public and community transport services).

Public transport was known to be available to 85% of respondents and unavailable to 14%.  This
result was independent of age or location (Chi-square<1, p>.3).  Drivers, however, did claim to
have less access to public transport than pedestrians (Chi-square=29.0, p<.001).

Community transport, though,  was known to be available to 22% of the younger and 29% of the
older respondents.  Of some concern is the high number of people who did not know about
whether these services were availability or not (29%) which was higher in Canberra (37%) than
Sydney (20%), but not age related (Chi-square<1, p>.3).  This suggests that there may be scope
for providing more community transport services, especially for older people, and advertising
widely about their availability as an alternative to driving.  The lack of knowledge of these
services seems to be more of a problem in Canberra than Sydney.

5.1.4 Knowledge of Road Rules

An important issue that arose in both the literature review and the one-day workshop was the
level of understanding of the road laws as they applied in both cities, especially related to car
and pedestrian interactions.  Four different car and pedestrian situations at intersections were
included in the questionnaire which seemed to capture most of the concerns raised.  These are
shown in the copy of the questionnaire in Appendix 2 but are also shown in Figure 5.3 for
completeness.  In each case, respondents were asked to nominate who had the right-of-way (the
car or the pedestrian) in each of the four scenarios outlined in this figure.

Advice was received by a number of official and motoring sources of what constitutes the
“correct answer” to these four traffic situations.  The advice based on the NSW Traffic Act and
its regulations indicates that it is not possible to give a correct answer that will cover all possible
situations.  Motorists do not have the right to injure pedestrians and pedestrians do not have the
right to unreasonably expect right-of-way.  The concept of right of way is still useful, however,
in regulating traffic flow and in these situations, the pedestrian would be considered to have
right of way in Diagrams 1 and 4 while the car in Diagrams 2 and 3.  Care should be taken,
though, not to over-emphasise these findings, given the legal implications of these results.  The
results are summarised in Table 5.2.

Right of way for pedestrians at give way intersections with a turning vehicle (Diagram 1) was
not well understood among all respondents (51% incorrect interpretation) and especially poor
by younger road users and those who live in Canberra.  When the intersection included traffic
signals with an illuminated walk sign (Diagram 4), however, there was practically no ambiguity
and this was consistent across both age groups and locations.  The priority of through traffic in
Diagrams 2 and 3 was between two-thirds and three-quarters correct, although, legally, it should
be noted that the car has no right over the pedestrian in the event that a collision was to occur.
This is not to suggest, however, that pedestrians should not give way to cars in these situations as
this would be an extremely unsafe, undesirable action.
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Table 5.2 Right of Way Responses

DIAGR AM %COR R E CT S IGNIF ICANT * E FFE CT S
(ROAD RULE  S CENARIO) OVE R AL L young/old Canberra/S ydney drivers /pedestrians

 1.  R ight turn @  give way 49% old (+5%) S ydney (+9%) drivers  (+4%)

 2.  T hrough traffic @  roundabout 69% young (+8%) Canberra (+12%) peds  (+3%)

 3.  T hrough traffic @  give way 73% young (+9%) Canberra (+11%) peds  (+4%)

 4.  R ight turn @  traffic lights 96% nil nil drivers  (+1.5%)

*  s ignificantly higher accuracy by Chi-square at 5 per cent probability level.  Enteries  in the S ignificant E ffects  columns  show the direction

and extent of the s ignificant finding where there was  one (eg; in diagram 1, old people were 5% more likely to be correct than overall).

Figure 5.3 Four road laws scenarios presented to respondents
for right of way assessment

5.2 DRIVER RESULTS

There were 24 questions which specifically addressed driving issues that were administered to
the “driver” respondents.  These are grouped and reported by topic.
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5.2.1 Car Particulars

YEAR OF MANUFACTURER:  The mean age (year of manufacturer) of the cars nominated by
the respondents was 8.8 years and this was slightly higher for younger (9.4 years) than older (8.2
years) respondents.  The mean age of the vehicle was especially high for young Canberra
respondents (10.5 years).

VEHICLE SIZE:  The type of car they most frequently drove was grouped into 5 categories,
namely mini (less than 750kg), small (751-1000kg), compact (1001-1250kg), intermediate
(1251-1500kg) and large (more than 1500kg).  These categories have been used for previous
research (Fildes, Lane, Lenard & Vulcan 1991; Fildes, Rumbold & Leening 1991) and have
proved to be meaningful classifications.  Figure 5.4 shows the proportions of car size reportedly
used most often by the respondents consisting of mini (3%), small (28%), compact (41%),
intermediate (22%) and large (6%).  Older drivers reported using significantly more larger cars
(compact or above) than younger respondents (72% cf 66%; Chi-square=9.9, p<.05).  However,
there were no differences observed between Sydney and Canberra drivers (Chi-square=2.8,
p>.5).
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Figure 5.4 Vehicle size by age group of the driver

TRANSMISSION TYPE:  Fifty five percent of all respondents drove cars with automatic
transmissions, although this finding was both age and location dependent.  Canberra respond-
ents had many more manuals (55% cf 34%) and fewer automatics than their Sydney counter-
parts (Chi-square=36.4, p<.001).  Similarly, younger respondents were more likely to drive a
manual than older respondents (58% cf 31%; Chi-square=64.2, p<.001).

SUMMARY:  In summary then, these results suggest that older drivers are more likely to drive
large automatic cars which are not as old as those driven by younger drivers.  Young Canberra
residents had the oldest vehicles of all and were less likely to drive automatics.  This is in
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general accord with the notion that older and smaller cars are more likely to have manual
transmissions.

5.2.2 Driving Exposure

The next set of questions related to the amount of driving young and old drivers do and what
proportion is around town.

WEEKLY MILEAGE:  Two-thirds of all respondents drove less than 200km weekly and only
4% drove more than 600km each week.  Younger drivers did report much higher weekly
mileage than older drivers as shown in Figure 5.5 (220km cf 171km; Chi-square=18.4, p<.01)
and Canberra residents reported higher weekly mileage than their Sydney counterparts (211km
cf 180km; Chi-square=21.7, p<.001).  The finding that young drivers travel greater weekly
distances than older drivers has been reported previously (Fildes et al 1991).
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Figure 5.5 Average weekly mileage driven by age of the driver

URBAN-RURAL DRIVING:  In Figure 5.6, 85% of the respondents claimed that the majority
of their driving (three-quarters or more) was done in urban areas.  The proportion of urban
driving was slightly higher overall for Sydney than Canberra residents (88% cf 82%) but not
between the age groups (85% each).  These minor differences in urban driving proportions
however were not statistically robust (Chi-square=0.2, p>.5).

Thus, while it seems that older people have more free time to travel, the ones interviewed here
did not spend noticeably more time driving in rural areas than younger drivers.  This might be
because of severe financial restrictions that apply to the elderly or simply interview bias (those
who were more likely to travel in rural areas were less likely to be interviewed in urban
shopping centres).  It would be worth following this up in future research to see how widespread
this restriction on rural travel might be among older people.
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PROPORTION OF DRIVING WITHIN METROPOLITAN AREA
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Figure 5.6 Amount of urban and rural driving by age of the driver

5.2.3 Car Dependency

People’s dependency on a private car for mobility was assessed among drivers by asking how
much of an inconvenience it would be not to have a car and by asking them about chauffeuring
possibilities if they did not have a car.  The dependency of others to chauffeur them was another
form of car dependency examined.  It should be noted that this question was something of a
foregone conclusion, given that these people had already classified themselves as “predomi-
nantly drivers”.  However, there may be age and site differences that would still be of interest
here.

DEGREE OF INCONVENIENCE:  As expected, most of the respondents claimed that it
would be a moderate to major inconvenience not to have a car to get about in (88%).  There were
no differences by age group (young=89%, old=88%) or area of residence (88% each city) where
Chi-square<1, p>.5.  This suggests that this self-reported dependency is fairly robust across
drivers of all ages and locations, although as noted earlier, it is not all that surprising,  given that
these people classified themselves predominantly as drivers.  It would be more interesting to
compare car dependency for drivers and pedestrians, although this was not possible in this
context.

CHAUFFEUR YOU:  Multiple responses were recorded here for the four categories of people
able to chauffeur you around with on average one and a half responses per respondent (Can-
berra=1.74 cf Sydney=1.40).  Figure 5.7 shows that family members were the most frequent
potential source of chauffeurs for both young and older people (54%) followed by friends
(47%) and spouse (45%).  Friends were over-represented among younger respondents (Chi-
square=26.2, p<.001) and those living in Canberra (Chi-square=12.6, p<.001).  This is most
likely a function of the different ages and natures of these two cities (Sydney is older, more
industrial and more established while Canberra is a newer, transient city with a high representa-
tion of Government Administrations).  One’s spouse was more commonly nominated by
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Canberra respondents (Chi-square=13, p<.001) and females (Chi-square=4, p<.05).  This latter
finding probably reflects higher longevity rates among older females.
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Figures 5.7 Someone who could chauffeur you by residence of the driver

CHAUFFEUR OTHERS:  Again, multiple responses were sought of those whom each re-
spondent was regularly required to chauffeur about.  In Figure 5.8, spouse was the most
commonly nominated dependent (37%) ahead of family (34%) and friends (23%).  Spouse was
more commonly nominated by older (Chi-square=3.73, p=.05) and male respondents (Chi-
square=53.6, p<.001), again, strongly reflecting longevity differences between the two sexes.
Relatives or family members were more commonly nominated by younger (Chi-square=35.9,
p<.001), Sydney residents (Chi-square=6.71, p<.02) and female respondents (Chi-square=13.1,
p<.001) most likely a function of dependent children for younger adults and possibly a higher
likelihood of established local family networks in the city of Sydney. (Chi-square=26.0, p<.001).
Of particular note, younger respondents were about one-third more likely to nominate someone
dependent on them for mobility than older respondents.

SUMMARY:  The findings for car dependency were quite interesting.  For respondents of all
ages, there was someone dependent on them regularly for transport, most commonly one’s
spouse (partner) or family (this was slightly higher among younger drivers).  Most drivers were
able to nominate at least one person who they could call on to run them around if they needed to,
mainly family members, friends or partners.  This varied, depending on their age, sex and
residency.  More than 80% of respondents claimed that loosing their car would be a moderate to
major inconvenience to them, although this would have been heightened by the fact that these
people classified themselves as predominantly drivers.



42 MONASH UNIVERSITY ACCIDENT RESEARCH CENTRE

OTHERS WHO RELY ON YOU TO DRIVE THEM
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Figure 5.8 Someone you have to chauffeur by age group of the driver

5.2.4 Driving Habits & Difficulties

There were a number of questions which assessed driving habits (and any recent changes) as
well as problems and difficulties experienced by drivers.

RECENT CHANGES:  The first question related to recent changes in the amount of driving
undertaken by the respondent.  Half the respondents reported no recent change in the amount of
their driving, while 28% claimed to be driving more, and 22%, less (see Figure 5.9).  There were
significant differences in the more or less categories for the different age groups; 30% of older
drivers claimed to be driving less compared to only 14% of younger drivers while 15% of older
drivers and 41% of younger drivers claimed to be driving more (Chi-square=76.5, p<.001).The
reasons typically expressed by those driving more included a change in job situation, new
licence or car (access to), greater family demands, and a change in their living situation.
Reasons for driving less commonly included no work any more (retired, retrenched, etc),
change in their living situation, medical or physical problems, or greater reliance on their
partner.

WHAT BOTHERS YOU MORE:  Drivers were asked to nominate whether particular driving
situations were bothering them more recently which is shown in Figure 5.10.  Driving at night
(33%) and in the rain (32%) were the most frequent concerns for these drivers and there were
significant differences by age group.  Dusk and night driving were especially bothersome for
older drivers (Chi-square=32.2 and 81.7, p<.001 respectively).  Driving at night and in the rain
was also troublesome for Sydney residents (Chi-square=5.1, p<.05 and 14.4, p<.001) and for
females (Chi-square=9.3, p<.01 and 13.1, p<.001).  Busy intersections was especially problem-
atic for older drivers (Chi-square=4.5, p<.05) and Sydney residents (Chi-square=4.5, p<.05)
while driving on freeways was highlighted at troublesome by Sydney drivers (Chi-square=7.4,
p<.01).
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AMOUNT OF DRIVING COMPARED TO TWO YEARS BEFORE
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Figure 5.9 Recent changes in driving habits by age group of the driver
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Figure 5.10 What bothers you more by age group of the driver
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Figure 5.11 Problems driving around town by residence of the driver

RECENT PROBLEMS AROUND TOWN:  Figure 5.11 shows the results of responses by the
drivers to problems they encounter driving around town.  It is interesting to note that there were
more problems nominated overall by Sydney than Canberra drivers (2.0 cf 1.2 per respondent).
Aggressive traffic was the most commonly reported problem in both cities (44%), although
slightly more so in Sydney (Chi-square=4, p<.05).  Getting lost was also particularly problem-
atic for Sydney drivers (Chi-square=37.1, p<.001) and females (Chi-square=23.9, p<.001).
Busy traffic was a special problem for older drivers (Chi-square=14.3, p<.001) and Sydney
residents (Chi-square=25.8, p<.001) and getting in and out of parking places and feeling
anxious in traffic was especially difficult for older drivers (Chi-square=8.4, p<.01 and 7.1,
p<.01) and Sydney residents (Chi-square=17.7 and 24.4, p<.001).  Sydney residents, too,
reported greater difficulty reading street signs (Chi-square=9.0 p<.01).

NIGHT DRIVING:  More than one in three of the respondents claimed that they try to avoid
driving at night.  The proportion was much higher for older than younger drivers (49% cf 20%)
and slightly more for Sydney than Canberra residents (37% cf 32%).  There were no specific age
by location effects observed (Chi-square=0.5, p>.5).  Problems that these people reported with
night driving are shown in Figure 5.12.  Glare from other traffic was the most common problem
reported by young and old drivers alike (Chi-square=1.07, p>.05), although there were signifi-
cantly more problems for Sydney residents (Chi-square=15.6, p<.001) and for females (Chi-
square=17.5, p<.001).  Seeing other cars, traffic and feeling anxious at night was especially
problematic for older drivers (Chi-square=7.8, p<.01; 19.6, p<.001; 6.6, p<.01 resp.).  Spotting
road marking and signs was a problem particularly for Sydney residents (Chi-square=11.5,
p<.001) while seeing people on the road or animals was equally difficult for all ages, sexes and
survey locations.
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Figure 5.12 Difficulties driving at night by age group of the driver

While it is understandable that older people would have difficulty from glare with failing eye
sight, the fact that more than half the younger drivers also reported glare difficulties suggests
that this finding is not entirely a function of ageing deficits in the visual system.  It would be
worth examining the effects of glare in more detail to see if anti-glare countermeasures are
possible for all drivers.  The fact that older drivers report difficulty seeing other traffic on the
road at night is of some concern.  While this supports the desirability (and the practice it seems)
of older people not driving at night, it also demonstrates that anti-glare measures should not
involve reduced light transmittance for the driver.

SAFETY & SECURITY:  Roughly half the respondents reported that they never locked
themselves in their car while driving.  For those who did, older drivers “more often” locked
themselves in while driving than younger drivers (32% cf 18%; Chi-square=34.3, p<.001) as
did Sydney than Canberra residents (30% cf 19%; Chi-square=17.7, p<.001).  Car breaking
down and quiet roads were the most frequently scored risky situations for these drivers and
these findings were not age dependent (Chi-square=2.7, p>.8).  Quiet roads and stopped at lights
were perceived to be more of a safety problem for Sydney residents and city parking was less
safe for Canberra residents (Chi-square=13.3, p<.05).  It would be interesting to compare these
subjective findings with reported instances of disturbances to show whether the drivers’ percep-
tions were real or misplaced.

UNEXPECTED CARS:  When asked how often you are surprised by cars appearing out of
nowhere, occasionally (44%) and rarely (36%) were the most common answers.  Interestingly,
there were no age related differences to this question (Chi-square=2.8, p>.30).  However, there
were significant locational differences (Chi-square=15.3, p<.001) where Sydney residents
tended to be more surprised than Canberra residents.  This is probably a function of the amount
of traffic and types of roads found in Sydney compared to a more modern and relaxed situation
in Canberra.

REVERSING BEHAVIOUR:  More than two-thirds of all respondents turn their head and use
their mirrors when reversing.  Somewhat surprisingly, there were no age-related differences in
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reversing practice (Chi-square=3.3, p>.20) but Sydney residents more frequently used their
mirrors alone when reversing than Canberra residents (13% cf 5%; Chi-square=20.3, p<.001).
Age differences were expected here as older drivers have more problems turning their head
through impaired physical mobility.  When asked to explain their reasons for their nominated
reversing behaviour, older drivers were more likely to report difficulty turning their head
around than younger drivers (14% cf 5%; Chi-square=17.8, p<.01) as shown in Figure 5.13.
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Figure 5.13 Reversing practices by residence of the driver
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Figure 5.14 Reasons for reversing practices adopted by these drivers

So while a small disproportionate proportion of older drivers did report head turning problems,
this did not seem to have much influence on their reversing behaviour (see Figure 5.14).
Indeed, there is usually sufficient time to turn slowly when preparing to reverse which would
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facilitate head turning among older drivers.  It was reassuring to note that a substantial number
of drivers of all ages (48%) reported having been “taught” to turn their head and use their
mirrors when reversing, although this was more commonly noted in Canberra than Sydney
(Chi-square=7.4, p<.05).

SUMMARY:  Half of those interviewed did not report any recent changes to their driving.  Of
those who did, older drivers were more likely to be driving less and younger drivers more.
Driving at night and in the rain was problematic for most while driving at dusk was a particular
problem for older drivers.  More than one-third of those interviewed avoided driving at night
and not surprisingly, this was more common among the elderly.  Glare from other traffic was a
problem for all drivers and seeing other traffic at night was especially difficult for the aged.
Aggressive traffic was a major problem for drivers of all ages.  Getting lost and feeling anxious
was a special problem for Sydney residents and females and busy traffic a problem for older
drivers.

Most drivers reported an occasional surprise from not seeing another car, but more so in Sydney
than Canberra.  Over two-thirds of the drivers claimed to turn their heads and use their rear
mirrors when reversing.  Older drivers reported more difficulty turning their heads generally
but this did not seem to interfere with them adopting good reversing practices.  While the
majority of drivers did not bother to lock their cars when driving, those of older ages and
Sydney residents more often locking their cars during a trip.  Breaking down and travelling on
quiet roads and streets were situations perceived to be unsafe by these motorists.

5.2.5 Traffic Control

Previous reports have noted special difficulties for older motorists at intersections and sugges-
tions that roundabouts might be especially problematic for older drivers.  This section addressed
some of the issues regarding traffic control preferences and perceived problems.

CROSSING INTERSECTIONS:  Forty-two percent of motorists preferred crossing busy
intersections at traffic lights, 36% at roundabouts and only 10% at stop or give way signs.
Twelve percent claimed not to care which type of intersection they crossed at.  Figure 5.15
shows that older drivers had a stronger preference for fully signalised intersections while
younger drivers more preferred roundabouts (Chi-square=13.5, p<.01).  Figure 5.16 reveals a
preference for roundabouts in Canberra and traffic signals in Sydney (Chi-square=10.7, p<.02)
no doubt a function of the different levels of traffic on roads in these two cities.

The most common reasons given by drivers who preferred traffic was that they were much
safer, gave everybody a fair go and were more visible.  Those who preferred roundabouts felt
that they caused fewer delays, were fair and simple to use.  The small number of drivers who
preferred stop or give way signs felt they were simple to use and safe, although the accident data
shows that they are, in fact, less safe that all other intersection types.  This message either has
not got through to these people or they have other reasons for preferring unsignalised intersec-
tions (such as not liking to be controlled in their road use).  It would be worth following up this
finding to examine whether this is a function of driving experience and if these people have a
higher accident history than others.
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Figure 5.15 Driver’s preference for crossing busy intersections by age group
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Figure 5.16 Driver’s preference for crossing busy intersections
by survey location

TURNING AT INTERSECTIONS:  The findings of drivers’ preference for right-turn signals
at traffic lights was quite pronounced, as shown in Figure 5.17.  More than three-quarters of
them preferred a green arrow when turning right and only 6% preferred no directional priority.
This finding was even more acute for older drivers (87% preference for arrows) with fewer
indifferent responses (Chi-square=17.8, p<.001).  There were no differences observed between
Sydney and Canberra drivers’ preferences here (Chi-square=0.3, p>.95).
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Figure 5.17 Turning preference at intersections by driver’s age group

The strong preference for turning arrows has two possible explanations.  Either drivers feel less
threatened (safer) by having exclusive priority when making these turns and therefore have to
make fewer decisions on when to turn or that the widespread use of green arrows (as is the
current practice in most Australian cities) has conditioned them to expect these types of turns.
There is evidence (reference?) that signalised turn intersections are more safe than unsignalised
ones, although the precise reason for this is not clear.  It was not possible to examine whether
there was a preference for full or partial turns (red arrow or no red arrow with green arrow) here
and this clearly deserves further attention in the light of these results.

ROUNDABOUTS:  As noted above, there was a strong preference for roundabouts for drivers
attempting to cross busy intersections.  A further question was included to assess drivers likes
and dislikes of these traffic control devices generally (see Figure 5.18).  Sixty-one percent of
drivers liked roundabouts, 16% disliked them, while 23% were indifferent.  There were no age
differences (Chi-square=1.9, p>.30) and while there was a suggestion that Canberra residents
may have had a slightly stronger preference than Sydney residents (63% cf 59%), this was not
statistically robust (Chi-square=4.3, p=.10).

An additional opened ended question was included as to why respondents felt the way they did
and these were coded into similar groups. The most common reasons for liking roundabouts
included creating a better traffic flow, less frustrating to use than traffic lights, they are safer
(fewer crashes), easier to use, they slow the traffic down (desirable) and lead to fewer travel
delays.  Those disliking roundabouts did so because they found them confusing (problems with
who has right-of-way), they slow the traffic down (causes congestion) they are frustrating for
the driver and can cause accidents.  In actual fact, roundabouts have been shown to cause fewer
crashes than intersections and to have desirable traffic calming features (Corben 1989).  Clearly,
this message has not been received by a sizeable proportion of the motorists using low volume
streets and roadways.
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Figure 5.18 Likes and dislikes for roundabouts by survey location

SPEED HUMPS:  These devices have been used to slow traffic in residential and high
pedestrian areas and/or encourage speeding motorists to use major arterials.  As their use often
leads to public outcry, a question was included to test the strength of drivers’ reactions generally
to these devices.  Twice as many respondents disliked speed humps as liked them, although
almost one-third were indifferent to their use.  This finding was age and location dependent; a
higher proportion of older people liked speed humps (26% cf 16%) which was statistically
significant (Chi-square=12.3, p<.01), shown in Figures 5.19 and 5.20.  In addition, Canberra
residents were more favourably disposed to speed humps than Sydney residents (25% cf 17%;
Chi-square=39.9, p<.001).

PER CENT
RESPONSE

0%

10%

20%

30%

40%

50%

60%

like dislike don't care

66

228

113
105

189

116

Young

Old

Figure 5.19 Likes and dislikes for speed humps by driver’s age group
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Figure 5.20 Likes and dislikes for speed humps by survey location

A follow-up question was included for those who strongly liked or disliked these devices.  For
those who disliked speed humps, they felt they were hard on the car (caused damage), slowed
the traffic down (undesirable), rough and uncomfortable on the occupants, inconvenient and
annoying, a waste of money and poorly signed (hard to see).  Frequent reasons for those liking
them included they slowed the traffic down (desirable), they are safe and help to control the
traffic.  As speed humps primary function is to slow the traffic down, they would seem to be
effective, although clearly, drivers reactions to this was both positive and negative.

SUMMARY:  This section on drivers preferences and problems experienced with traffic control
devices showed overwhelming support for crossing at either traffic lights or roundabouts
(controlled crossing) rather than at unsignalised intersections.  Older drivers had a stronger
preference for traffic lights and younger drivers, roundabouts, suggesting that the elderly prefer
fewer decisions in their crossing manoeuvres and are more prepared to wait.  However, this was
somewhat dependent upon the location and presumably the amount of traffic and road conges-
tion.  There was indeed a strong preference by drivers of all ages for green priority arrows when
turning at signalised intersections, suggesting that these features were either easier (presumably
safer) for turning motorists or that their widespread use had lead to drivers acceptance of them.
Roundabouts had a high degree of acceptance for drivers of all ages, although there is still a
need to educate a proportion of drivers of the safety benefits of these devices.  Speed humps
certainly seem to be effective at slowing the traffic down which can be perceived to be both a
benefit or a disbenefit by different sections of the motoring public.

5.2.6 Road Preferences & Difficulties

The next section of the driver questionnaire addressed drivers’ preferences and perceived
problems with different types of roads and travel.

ROAD PREFERENCES:  Drivers were shown photographs of 4 different road categories from
freeways to local streets and were asked to nominate which (if any) of these roads would they
try to avoid (see Figure 5.21).  Most noticeably, more than 75% of all respondents failed to
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nominate any road or street category as a road they would try to avoid.  Of the minority who did
nominate at least one road category, local streets and freeways were the most frequently
avoided.  Sydney residents were more likely to avoid freeways (Chi-square=17.2, p<.001) while
younger drivers were slightly more inclined to avoid undivided arterials (Chi-square=4.5,
p<.05).  These findings most likely reflect regional traffic differences between the two survey
cities.
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Figure 5.21 Preference for different road types by survey location
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ROAD & LANE DIFFICULTIES:  Drivers were asked to nominate whether or not particular
manoeuvres on the road caused them problems while driving.  Of the seven specified manoeu-
vres, being tailgated was the most common problem for all road users (66%) followed by
driving faster than that preferred (28%) and merging (25%).  These results are by location of the
survey are shown in Figure 5.22.  Location effects were more pronounced where keeping in lane
(Chi-square=3.8, p=.05), difficulty passing other cars (Chi-square=4.2, p<.05), judging the
speed of oncoming traffic (Chi-square=10.4, p<.01), judging own speed (Chi-square=7.3,
p<.01) and being tailgated (Chi-square=10.1, p<.01) were all considerably more difficult for
Sydney drivers.  There were two significant age effects where being tailgating was especially
problematic for older drivers (Chi-square=16.6, p<.001) and judging own speed was particu-
larly noted by younger drivers (Chi-square=4.1, p<.05).

SUMMARY:  These results suggest that drivers do not really have any strong preference for
particular road types.  Those living in Sydney were perhaps more likely to avoid freeways and
younger drivers, undivided arterials.  Being tailgated by other motorists was perceived to be a
major problem by more than two-thirds of those interviewed in both locations and especially
among older drivers.  Driving faster than preferred and merging into traffic was something of a
problem for around one-quarter of the respondents, although there were no age or location
differences observed.  Sydney residents had generally more difficulties than their Canberra
counterparts, especially keeping in their lane, passing other cars, judging their own and others
speed and being tailgated.  These findings probably reflect differences in traffic volumes and
types of roads between these two cities.

Judging one’s own speed appeared to be less of a problem for older than younger drivers.  This
might suggest that older drivers are better able to gauge travel speed than their younger
counterparts, although it could also indicate that they are less aware of experiencing these
problems.  This would be worth exploring further as there was some suggestion that some
crashes involving older people may have been caused by an inability on their part to make these
judgements correctly (Fildes, Corben, Kent, Oxley, Le and Ryan,  1994).

5.2.7 Accidents

The final question in the driver questionnaire investigated how many crashes each respondent
had been involved in over the preceding 12 month period.  It should be borne in mind that these
were self-reports and subject to forgetting or non-responding, although previous experience
suggests that this is not really a problem in surveys where the person interviewed is not
threatened by recourse (Fildes, Rumbold & Leening 1991).

As expected, a majority of the drivers interviewed had not been involved in an accident in the
previous 12 months, although a surprising 15% had.  Of those who had had a crash requiring
vehicle repair, 88% reported one crash only (one young male in Sydney claimed to have had 5
crashes in the preceding 12 months).  Younger drivers generally were more likely to have an
accident than older drivers (Chi-square=4.7, p<.05) as were those living in Sydney (Chi-
square=10.0, p<.01).

5.3 PEDESTRIAN RESULTS

The results for pedestrians were independent of the driver responses as each group comprised
different respondents.  It should be remembered that the interviewees classified themselves as
mainly pedestrians or public transport users and therefore constitute the views of those most
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likely to be frequent pedestrians.  While it would be expected that there would be more female
than males pedestrians in the population because of female longevity, equal numbers of both
sexes were interviewed to minimise response biases.

5.3.1 Driving Exposure

The first set of questions focussed on their license to drive history as a guide to their pedestrian
status, motivations and previous experience as a driver.

HOLD A CURRENT LICENCE:  Fifty-five percent of all pedestrians interviewed still held a
current drivers licence.  The proportion of pedestrians licensed at the time of interviewing was
lower for older pedestrians (52%) than younger ones (59%; Chi-square=3.9, p=.05).  Figure
5.23 shows that the proportion of pedestrians who hold a driving licence diminishes with
increasing age and that a greater proportion of males were licensed than females (Chi-square=32.5,
p<.001).  This effect was most striking for older Canberra pedestrians where 78% of males were
licensed, yet only 32% of females were licensed.  Maintaining a current licence to drive is
clearly important for these people, even though they consider themself to be predominantly
pedestrians.
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Figure 5.23 Pedestrians who still hold a current driver’s licence by age and sex

PREVIOUSLY HELD A LICENCE:  Almost three-quarters of those who reported that they did
not currently hold a driver’s licence at the time of interview had never held one.  This was
especially so for younger road users (Chi-square=27.6, p<.001) as shown in Figure 5.24 and for
females which is not illustrated (Chi-square=0.23, p>.50).  The most common reasons offered
by respondents for never having held a licence was that they had “never learned to drive or
attempted a driving test”, “no need to drive because my partner does”, “recently got learners
permit” and “too scared or nervous to drive”.  The fact that more younger pedestrians had never
held a driving permit is probably a function of their youth and financial status and no doubt
many of these people will go on to become drivers eventually.  However, two-thirds of older
pedestrians had also never held a licence and are most unlikely to do so which probably
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illustrates lower driving opportunities (and a general reluctance to drive on the part of many
women) among this older generation.
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Figure 5.24 Whether non-licence holders
have ever held a driver’s licence by age group

SURRENDERED THEIR LICENCE:  The majority of respondents who had previously held a
licence but subsequently surrendered it were in the older age group (77%).  The four most
frequent reasons for these people having given up their licence was “I’m too old to drive”
(19%), “licence had expired” (9%), “poor health” (9%), and “too expensive to drive” (8%).
There were no outstanding reasons amongst younger pedestrians for having given up their
licence.
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ACCESS TO CHAUFFEURS:  Figure 5.25 shows the results when pedestrians were asked
whether others were able to drive them around.  The most common source of likely chauffeurs
was relatives or family members (63%) and there were no age, sex or location differences.
Forty-three percent of all pedestrians claimed that they were able to drive themselves to places
they need to go to.  This was more common among younger than older pedestrians (Chi-
square=8.0, p<.005) and males rather than females (Chi-square=43.9, p<.001).  Friends was
also a fairly common category of potential chauffeurs (59%), especially among younger (Chi-
square=51.1, p<.001) and Canberra respondents (Chi-square=4.3, p<.05).  The person’s spouse
or partner was nominated 40% of the time and once again there were no age, sex or locational
differences.

SUMMARY:  More than half the pedestrians interviewed still had a current driving licence and
roughly three-quarters of them claimed to be able to drive themselves around if required.
Three-quarters of those who did not hold a licence had never held one.  Older pedestrians and
females were less likely to be licensed or to have held a licence before.  Older pedestrians were
also more likely to have surrendered their licence.  Relatives, family and friends were the most
popular groups most able to chauffeur these people if required.  Older pedestrians had fewer
opportunities for themselves or friends to drive them than younger pedestrians especially
Sydney residents.  There were very few licensing differences between those living in Canberra
and Sydney.

5.3.2 Pedestrian Habits and Difficulties

RECENT CHANGES:  More than half the pedestrians (53%) reported that their pedestrian
behaviour had not changed during the preceding year or two.  Thirty-two percent of pedestrians
reported being a pedestrian more often and the remaining 15% less often.  There were signifi-
cant differences by age group and location to this question, as shown in Figure 5.26.  Older
pedestrians were more likely to claim similar behaviour while younger pedestrians both more
and less pedestrian use (Chi-square=16.1, p<.001).  Sydney residents were particularly more
likely to claim more pedestrian use while Canberra residents reported either the same or less
behaviour (Chi-square=4.7, p<.05).

Among those who claimed to be a pedestrian more, the most frequently reason given (30%) was
that they were driving less, either by choice or by necessity.  A further 15% claimed that they
simply had more places to go to.  Six percent of pedestrians reported that they were a pedestrian
more because of work changes and another six percent for exercise.  Of those reporting less
pedestrian behaviour, 30% claimed that this was because they were driving more through
increased opportunity or necessity.  Another 17% were being chauffeured more and 14% were
less likely to go out because of health or medical reasons.

A LONG WALK:  The modal value to what constituted a long walk was five kilometres
comprising 36% of all responses.  Figure 5.27 shows the relationship between distance consid-
ered to be a long walk and the age and sex of the respondents.  Not too surprisingly, older
respondents nominated shorter long walk distances than younger respondents (Chi-square=70.4,
p<.001), although there were no significant differences between men and women  (Chi-square=
9.6, p>.20) and Sydney and Canberra residents (Chi-square=8.2, p>.10).
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Figure 5.26 Recent changes in pedestrian behaviour by age group
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Figure 5.28 Problems experienced when walking by pedestrian age group

PROBLEMS WHEN WALKING:  A number of problems were reported by these young and
old pedestrians when out walking and these are shown in Figure 5.28.  Interestingly, there were
no differences observed in these response patterns between those living in Canberra and
Sydney.

Uneven paths  Fifty-three percent of pedestrians reported that uneven paths cause them prob-
lems when they are out walking.  Older pedestrians were more likely to report difficulties with
uneven paths than younger pedestrians (Chi-square=78.3, p<.001) and females more than males
(Chi-square=29.3, p<.001).

Overhanging trees and shrubs  Overhanging trees were reported to have caused problems for
51% of these pedestrians, and this was slightly more of a problem for older than younger
pedestrians (Chi-square=3.7, p=.05).

Poorly lit roads  Poorly lit roads were reported to have caused problems for 33% of pedestrians
and for females more than males (Chi-square=5.5, p<.02).

Slippery Surfaces  Slippery surfaces were reported to be a problem by 32% of all pedestrians,
especially the aged (Chi-square=39.7, p<.001) and females (Chi-square=25.4, p<.001).

Glare from headlights  Glare from headlights caused problems for 22% of pedestrians with no
apparent effects of age, sex or state of residence.

Edges that are difficult to see  Twenty-one percent of pedestrians reported that difficult to see
edges cause them problems when they are out walking.  Older pedestrians were more likely to
report difficulties with that difficult to see edges than younger pedestrians (Chi-square=32.1,
p<.001).

Gutters that are too high  Problems caused by gutters that are too high were reported by 16% of
pedestrians.  This was more pronounced among older pedestrians (Chi-square=19.6, p<.001)
and females (Chi-square=7.1, p<.01).
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Reading signs  Reading signs when out walking was a problem for only 9% of all pedestrians
interviewed, although more likely to be a problem among the older ones (Chi-square=24.5,
p<.001).
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Figure 5.29 Problems with other path users by pedestrians age group

OTHER PATH USERS:  Respondents were asked about difficulties they experienced while out
walking with other path users and these responses are shown in Figure 5.29.

Skateboarders and roller-skaters  The most common difficulty reported by these pedestrians
was with skateboarders and roller-skater riders using the paths.  Forty-five percent of pedestri-
ans reported problems with these riders when moving around streets and this hazard was more
of a problem for older (Chi-square=32.0, p<.001) and female pedestrians (Chi-square=3.8,
p=.05).

Bicyclists  Thirty-five percent of pedestrians claimed that bicycles caused them problems when
they are out walking and older pedestrians were more likely to report these problems than
younger pedestrians (Chi-square=60.5, p<.001).

Prams and shopping trolleys  Though prams and shopping trolleys were reported to have caused
problems for 19% of pedestrians, although no associations were observed between reporting
rates and the respondents age, sex or State of residence.

Aggressive pedestrians  Again, though aggressive pedestrians were reported to have caused
problems for some 18% of pedestrians.  This was more apparent for Sydney than Canberra
residents (Chi-square=5.8, p<.02).

Dogs  While dogs were reported to be a problem for some 18% of pedestrians, the effects were
constant across the respondents age, sex or state of residence.

NIGHT WALKING:  The degree to which the pedestrians interviewed walked at night was very
much dependent on their age as shown in Figure 5.30.  Younger pedestrians were much more
likely to walk regularly at night while older pedestrians more likely never to walk at night (Chi-
square=285.1, p<.001).
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Figure 5.30 Amount of night walking by pedestrians age group

USE OF A WALKING STICK OR FRAME:  As expected, the use of walking sticks or frames
was limited almost exclusively to older pedestrians, with one only younger pedestrian reporting
that they always use such a device.  Among older pedestrians, the use of such devices was not
extensive; 82% reported that they never use them, 11% used them occasionally, while the
remaining 7% always used them.  More than twice as many older Canberra pedestrians reported
always using a walking stick or frame as did older Sydney pedestrians (Chi-square=5.2, p=.02).

SUMMARY:  Almost half the respondents reported recent changes in their pedestrian behav-
iour, although this was more common among younger than older pedestrians and often because
of changes in their means of mobility.  Five kilometres was the distance considered to be a long
walk by the average number of respondents.  Not surprisingly, older pedestrians generally
nominated shorter distances than younger pedestrians.  Eighteen percent of older pedestrians
used a cane when walking and this was higher among Canberra residents.  Uneven paths,
overhanging trees, slippery surfaces, edges that are hard to see, high gutters, poorly lit roads and
illegible signs were all problematic for older pedestrians.  Skateboards and bicycles on paths
were also a problem for a sizeable number of those interviewed, particular older respondents.
Younger people were more likely to be pedestrians at night while older people were more likely
never to walk at night.  There were few differences in pedestrian behaviour between Canberra
and Sydney residents.

5.3.3 Road Crossing Difficulties

ROAD CROSSING BEHAVIOUR:  When needing to cross the road, the pedestrians inter-
viewed were equally divided between those that always walk to a pedestrian crossing (32%),
those that usually walk to a pedestrian crossing (32%), and those that only occasionally or
seldom walk to a pedestrian crossing (36%).  There were significant age related differences
(Chi-square=106.3, p<.001) where younger pedestrians were less likely to seek out pedestrian
crossings than their older counterparts.  Older females were far more likely to use pedestrian
crossings than older males (Chi-square=19.2, p<.001).  While there was a hint that Canberra
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pedestrians were less likely to use formal crossings than those in Sydney, this was not signifi-
cant at the 5 percent level (Chi-square=6.9, p=.08).

ROAD CROSSING PROBLEMS:  Figure 5.31 shows that the three most frequently reported
problems associated with crossing the road were “traffic that is too busy” (54%), “not enough
places to cross” (44%), and roads that don’t have centre refuges” (40%).  There were a number
of significant age-related differences in road crossing problems.  Older residents had more
difficulty walking quickly (Chi-square=52.2, p<.001), knowing when to cross (Chi-square=6.0,
p<.02), judging the speed of on-coming traffic (Chi-square=3.6, p=.05) and road without centre
refuges (Chi-square=3.7, p=.05).    Canberra residents had fewer road crossing problems than
those living in Sydney, where the latter claimed only to be adversely affected by busy traffic
(Chi-square=14.3, p<.001), too few places to cross (Chi-square=27.3, p<.001) and too few
centre refuges (Chi-square=9.3, p<.01).  Female differences closely mirrored those of older
pedestrians.
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Figure 5.31 Difficulties crossing the road by pedestrian age group

DIFFICULTIES AT INTERSECTIONS:  Figure 5.32 shows the difficulties reported by
pedestrians at intersections, most notably, pedestrian lights that don’t give enough time to cross,
cars not giving way, intersections without pedestrian lights and roundabouts.  Older pedestrians
had particular problems with lights not giving sufficient time to cross (Ch-square=6.8, p<.01),
lights that are too hard to see (Chi-square=14.4, p<.001) and intersections without pedestrian
lights (Chi-square=6.0, p<.02).  Females were especially troubled by insufficient time to cross
at traffic lights (Chi-square=9.1, p<.005).  Once again, Canberra residents did not experience
undue difficulties.  Particular problems for Sydney residents included short cycle times (Chi-
square=4.2, p<.05), cars not giving way (Chi-square=6.7, p<.01) and unsignalised intersections
(Chi-square=4.0, p<.05).
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Figure 5.32 Difficulties crossing at intersections by pedestrian age group
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Figure 5.33 Problems using public transport by pedestrian age group

PROBLEMS USING PUBLIC TRANSPORT:  The last item addressed potential problems
experienced by pedestrians using public transport and is shown in Figures 5.33.  The regularity
of the service (40%) and cost (27%) were the most frequently reported difficulties experienced.
There were a number of age and location differences found in these responses.  For old
pedestrians, the height of the steps (Chi-square=73.1, p<.001), somewhat related getting on and
off vehicles (Chi-square=21.7, p<.001) and getting to or from the service (Chi-square=4.8,
p<.05) were problematic, while for younger pedestrians, cost (Chi-square=67.9, p<.001) and
regularity of service (Chi-square=38.7, p<.001) were particular noted.  Once more, there were
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more problems reported by Sydney than Canberra residents where step height (Chi-square=6.7,
p<.01), service regularity (Chi-square-6.7, p<.01), getting on and off the vehicle (Chi-square=14.4,
p<.001) and getting to and from the service (Chi-square=6.2, p<.02) were all over-stated.

SUMMARY:  Roughly one-third of the respondents claimed to always cross the road at
pedestrian crossings, although was more common among older and female than younger
pedestrians.  Busy traffic, insufficient places to cross the road and the lack of refuge areas were
nominated to be frequent problems facing pedestrians (especially the aged) when they want to
cross the road.  Older pedestrians in particular reported difficulty crossing the road quickly.
Difficulties at intersections included insufficient cycle times for pedestrian lights, cars not
giving way, unsignalised intersections and problems seeing some traffic lights and these were
all more difficult for older pedestrians.  There were roughly one-quarter more problems
reported by Sydney residents than those in Canberra, where cars not giving way to pedestrians,
short cycle times and unsignalised intersections were all over-represented among Sydney
residents.  Problems experienced by older pedestrians when using public transport included step
height, getting on and off and getting to and from the vehicle,  while regularity of service and
cost of public transport was especially problematic for younger pedestrians.  Sydney resident
problems again out-numbered those of Canberrans, especially step height, getting on and off
and to and from the service as well as regularity of the service.

5.3.4 Pedestrian Accidents

The final pedestrian analysis addressed the accident histories of these pedestrians where an
accident could include falls and trips while out walking as well as road or car conflicts.  The
majority of respondents (80%) claimed not to have been involved in a pedestrian accident in the
preceding twelve months.  Of those who had, 60% reported only one accident and 83%, two or
less such accidents.  Older pedestrians were more likely to have been involved in an accident
than younger pedestrians (23% cf. 17%; Chi-square=4.3, p<.05) as were Sydney residents (23%
cf. 17%; Chi-square=4.3, p<.05).

5.4 CLUSTER ANALYSIS

A “principal component” factor analysis in conjunction with a cluster analysis was also per-
formed on these data in an attempt to identify combinations of factors of relevance to younger
and older road users living in Canberra and Sydney.  Unfortunately, the results of these higher
order analyses did not add anything substantial to the descriptive analyses reported earlier, most
probably a function of the number of factors involved in the analyses and the fact that no one
factor or group of factors dominated the variance.  Thus, there was no point in reporting these
additional results here.
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6. GENERAL DISCUSSION AND CONCLUSIONS

This research was aimed at gaining a better understanding of older road user travel patterns,
problems and difficulties using the road system as drivers and pedestrians as well as to highlight
preferences and changes in their behaviour.  The study was to identify possibilities for interven-
tion to improve road safety as well as areas where further research was required.

Three separate tasks were undertaken in this research program.  First, a literature review was
carried out to highlight previous findings in this area and past research approaches.  Second, a
one-day workshop was organised of mainly older road users in Canberra to discuss problems
and difficulties they experienced using the local road network.  Third, a survey was conducted
of 1600 drivers and pedestrians in Canberra and Sydney shopping centres to collect quantitative
data on a range of behavioural issues of relevance to older (and younger) road users.  The design
of the survey enabled the effects of age and living in Canberra to be assessed independently.

This final Chapter draws together the findings from the survey of drivers and pedestrians in
Canberra and Sydney as well as the literature review and one-day workshop to address the study
aims.  While the main thrust of the research was on older road users and problems of special
relevance for residents of Canberra, the findings are of more widespread interest for all adult
road users and residents of capital cities throughout Australia.

6.1 FINDINGS OF RELEVANCE FOR ALL ROAD USERS

The questionnaire structure contained separate sections for drivers and pedestrians but a com-
mon section for several questions of relevance to both groups.  These common items mainly
addressed weekly travel patterns, public transport access and knowledge of the road rules which
are important for both groups of road users.  These findings are discussed separately below.

6.1.1 Weekly Travel Patterns

Very little information is currently known about the number of trips and destinations that both
young and older people take weekly.  The lack of this “exposure” information hampers current
attempts to explain over-involvement in road crashes as either a function of high activity or high
risk.  This survey offered the chance to gain some preliminary exposure data on where adults
travel to, by what means, and how frequently.  It would have useful to have also gained distance
(and time) of exposure information as well but this was not possible having regard to all the
objectives set for the study.

The average number of trips taken by these adult road users was just over 11 each week.  There
were roughly 50% more trips taken by younger than older road users and 14% more for drivers
than pedestrians.  Canberra residents had 6% more weekly trips that Sydney residents.

The car predominated as the most common mode of transport taken where 70% of trips
involved driving oneself or being driven to their destination.  Not too surprisingly, those who
classified themselves as drivers were much more likely to have driven themselves than those
claiming to be pedestrians.  Canberra residents were more likely to have been driven or to have
used a bicycle to get to their destination, while Sydney residents were more frequent users of
public transport.  However, there were very few differences in the modes of transport taken by
young and old road users.
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Shopping was the most frequent reason offered for weekly travel among those interviewed
followed by visits to see family or friends.  Employment only accounted for one-sixth of their
weekly travel, although not surprisingly, this was higher among younger respondents and those
who classified themselves as drivers.  Drivers also had proportionally more trips for child
minding than pedestrians.  Older people had more trips for shopping, to attend meetings and for
health reasons than younger people.  While there were no appreciable differences between
Canberra and Sydney residents in terms of their reasons for travel, old Canberrans drove 30%
more than their Sydney counterparts.

Some of these results would be heavily influenced by the type of survey conducted as a high
proportion of those interviewed would not have been working at the time and were approached
in shopping centres.  This would be less of a problem for older road users however, given their
greater likelihood of being retired.  It would be useful to conduct a more general (widespread)
survey of these exposure issues using a random home survey approach such as that regularly
carried out by the Australian Bureau of Statistics.

6.1.2 Access to Public Transport

The unavailability of public transport was a possible reason for people to have to drive to their
destination.  However, 85% of people who knew claimed to have access to public transport and
this was not influenced by either the respondent’s age or the survey location.  Drivers, though,
did claim to have less access than pedestrians, although it is unclear whether this is a real
difference or simply drivers justifying their need to drive.  This would be worth following up in
any future survey of public transport service availability and needs.

Access to other community transport (eg; local on-call special bus and taxi services) was less
known about by both young and old road users alike.  Of particular note, only one-in-three
Canberra residents and one-in-five Sydney residents, young and old, knew nothing about the
availability of these services in their local regions.  This suggests that there may be a need for
more widespread services, especially for older people, and greater knowledge about their
availability among the community generally.

6.1.3 Knowledge of the Road Rules

The issue of motorists not giving way to pedestrians when crossing the road was raised in the
one-day workshop.  Indeed, a number of pedestrian accidents at intersections involve vehicle
turning accidents (Fildes, Corben, Kent, Oxley, Le & Ryan, 1994).  The lack of understanding
who has right of way in these situations was raised as a possible explanation.  There was little
confusion apparent at fully signalised intersections with pedestrian walk lights.  Almost all
young and old people in Canberra and Sydney correctly perceived the pedestrian had right of
way over the turning vehicle, although drivers were slightly more correct than pedestrians.

At give way (unsignalised) intersections, however, it was less apparent that pedestrians had
right of way over cars where roughly half the respondents incorrectly assumed the car had right
of way over the pedestrian.  Older road users, Sydney residents and drivers were more likely to
be correct than their counterparts.  This finding suggests that there is a real need to educate all
road users about who has right of way at intersections.  While some groups did do marginally
better than others, the best result was still only a 58% correct response level for unsignalised
intersections.  Such a basis for confusion is not desirable for improved pedestrian safety on our
roads.
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It is interesting to note that drivers were marginally better at understanding right of way issues
at intersections than pedestrians.  These people are required to study these issues and pass a test
of competence, at least early in their driving career.  As many of the pedestrians interviewed
here had never had a licence to drive, they would not have been required to formally learn these
rules.  This confirms the need for on-going education of rules of right of way between cars and
pedestrians with a particular focus on the latter group.

Right of way judgements at unsignalised intersections and roundabouts with vehicles travelling
straight through, was generally better  than with turning vehicles and interestingly, pedestrians
were more likely to get this right than drivers.  The relative “failure” of  drivers right of way
judgements here might simply confirm the legal position which disallows any motorist from
injuring a pedestrian on the road under any circumstance.  Again, there are grounds for
improving right of way knowledge for all road users in these conflict situations.

6.2 FINDINGS OF RELEVANCE FOR DRIVERS

Those claiming to be predominantly drivers were presented with a series of questions focussing
on driving issues on the road.  The results obtained are discussed in terms of their driving
patterns, difficulties, preferences and concerns.

6.2.1 Car and Driving Patterns of Young and Older Drivers

Car ownership details showed that the average age of cars among those interviewed was just
below 9 years and was slightly less for older road users.  Older drivers were more likely to drive
larger automatic cars and younger drivers, smaller manuals.  Young Canberra residents drove
the oldest cars and were less likely to be automatics.  These findings are in general accord with
car ownership survey regularly conducted.

Most of those interviewed reported no recent changes in their driving patterns, although older
drivers were more likely to be driving less than younger drivers.  Reasons for giving up driving
among the older respondents included retirement, changes in living circumstances, greater
reliance on their partners, or medical and physical problems. The majority of drivers drove less
than 200km each week and only 4% drove more than 600km weekly.  Younger drivers drove
roughly 30% more than older drivers which has been previously reported (Fildes, Rumbold and
Leening 1991).  Sydney residents drove 17% more than Canberra residents which probably
reflects the greater distances needed to travel in Sydney than Canberra, given the large differ-
ences in size between these two cities.  However, older Canberra drivers did in fact claim to
drive 30% more than older Sydney drivers, suggesting that these people are relatively more
mobile.

Most travel for those interviewed was in urban areas and there were very few differences
observed between the different age groups and cities.  It was expected that older people might
have higher rural travel patterns than those observed here, given that they have more free time to
travel.  However, these findings suggest that older people do not travel in country areas as much
as first thought, perhaps because of financial or health constraints (this finding could also be a
function of the survey method adopted here where those who were more likely to travel in rural
areas were less likely to be interviewed in urban shopping centres).  It would be worth following
this up in future research to see how widespread these restrictions might be among older people.
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6.2.2 Dependency on Car Travel

Dependency on car travel was judged from asking how much of an inconvenience it would be
not to have a car and from questions related to chauffeuring others and who could chauffeur you
when necessary.  Most of the drivers claimed that it would be a major inconvenience not to be
able to drive themselves around and there were no differences observed by age group or survey
location.

Drivers of all ages claimed that there was someone dependent on them to drive them around
regularly, most commonly one’s spouse (partner) or family.  However, most of these people
were also able to nominate at least one person who could call on to drive them if required, again
usually a family member or partner.  While not asked, it would be expected that others
chauffeuring you would have been less desirable to these drivers than driving oneself.  Several
older people noted that loosing their ability to drive would have a major influence on their well-
being and lifestyle.

Car dependency was clearly high among the drivers interviewed in this survey.  However, these
people were self-selected drivers and to some degree would be expected to respond this way
because of their initial choice.  The fact that in the all road user section, pedestrians also had a
high reliance on car travel is further proof of car dependency in our society.  Removing people’s
ability to drive (especially among the elderly) will clearly penalise them to some degree in terms
of their mobility, well-being and lifestyle and is not likely to be readily accepted by the
community.  Moreover, transferring older people from drivers to pedestrians is not a total
solution to reducing road trauma (this is discussed further in a later section dealing with
pedestrian habits).

6.2.3 Road Preferences and Difficulties

Another objective of this study was to highlight preferences and problems experienced by older
people driving on the road systems in these cities.

There were very few preferences exhibited for one type of road over another.  When pressed,
freeways and local streets were nominated as roads more likely to be avoided, the former by
Sydney residents and older drivers, and the latter, by Canberra residents and younger drivers.
However, these were not strong effects and likely to cover a range of different reasons.
Freeways, for example, might elicit discomfort from high speeds, difficulty knowing when to
get off, tailgating, etc. while for local streets might be disliked because of stop-start driving, low
speed limits, traffic management devices, children on the road, etc.).

Indeed, many of these difficulties became apparent when drivers were asked to nominate
whether particular driving situations caused them problems.  Being tailgated was the strongest
most common problem identified, followed by driving faster than preferred and merging.
Aggressive traffic, too, was highlighted by drivers of all ages and especially by residents of
Sydney whose streets are much more busy than those in Canberra.  Tailgating and driving faster
than preferred was especially problematic for older drivers and females.  These findings suggest
the need for action to reduce tailgating which may well entail  addressing the problems of slow
vehicles travelling in overtaking lanes.  The incidence of tailgating in rear end collisions is an
area that is not well understood and requires closer scrutiny.

Judging the speed on oncoming traffic has been reported to be a difficult task in driving by
several road safety researchers (eg; Johnston, 1982; Transportation Research Board 1988) and
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drivers generally compensate for this by requiring longer gaps in the traffic before crossing or
merging.  Younger drivers particularly noted difficulty judging the speed of oncoming traffic
compared to their older counterparts.  This could suggest that older people do not have these
problems or simply that they rated them less problematic than other actions.  Alternatively, they
may be unaware of these difficulties which would have serious road safety consequences.  This
warrants further investigation.

6.2.4 Traffic Control Devices

Many people expressed a strong preference for crossing traffic at fully signalised (controlled)
intersections.  This was especially so for older people and those living in Sydney (Canberra
residents and younger drivers equally favoured roundabouts and signals).  Traffic lights were
favoured because it was felt that they were much safer and gave everyone a “fair-go”.
Roundabouts, on the other hand, were liked because they caused fewer delays, were also fair on
everyone and simple to use.  There was little support for unsignalised stop or give way
intersections when crossing busy traffic which is not all that surprising, given the difficulty
faced with this manoeuvre in busy traffic, especially by older people (Staplin & Lyles, 1991;
Triggs, Fildes & Koca, 1994).

When asked about preferences for turning at intersecting street, there was a particularly strong
preference expressed for fully signalised (green arrow) intersections in both Canberra and
Sydney.  While this was slightly less among younger than older drivers, both groups ranked
these layouts well above other alternatives.  This is consistent with current research findings that
crashes at signalised intersections can be reduced significantly with right turn phases at signalised
intersections (Bui, Cameron and Foong 1991).

As noted above, there was support for roundabouts among some drivers attempting to cross
busy traffic.  Previous studies have found that while traffic lights are better than no lights at
reducing crashes, roundabouts generally out-perform cross flow intersections, with or without
lights (Howie and Oulton 1989).  The current practice of installing roundabouts in streets in
Canberra, therefore, is likely to reduce crashes and seems to be popular with local residents.
Speed humps, on the other hand, had a mixed reaction.  Twice as many drivers disliked them as
liked them, although almost one-third were indifferent.  Older people and those living in
Canberra were more in favour of speed humps, perhaps reflecting less haste in their travels and
greater familiarity with their use.  Safety reasons predominated among those who liked speed
humps while inconvenience and discomfort were common reasons for disliking them.

6.2.5 Driving Behaviour Issues

A number of behavioural issues for drivers of all ages but especially the elderly were of interest
in this study.  Being surprised by unexpected cars was not considered to be much of a problem
by these drivers.  Less than 10% of drivers claimed that they often surprised and there was no
suggestion of any age related effect.  More than 40% claimed to be occasionally surprised and
the rest, rarely or never.  Sydney residents, though, were more likely to be surprised than
Canberra residents.  The lack of an age effect here is interesting.  It may be that older drivers are
no more affected than younger drivers or it could mean that they are less aware generally of
other traffic.  Memory losses, too, might play a role here.  It would be worthwhile examining
this issue further using an objective on-road measure of conflicts to demonstrate if these
findings are reflected in behaviour on the road.
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Reversing is a problematic act in driving.  Fildes, Corben, Kent, Oxley, Le & Ryan (1994)
reported that older pedestrians were over-involved in driveway collisions involving vehicles
reversing.  The way people reverse their cars is likely to influence whether they see a pedestrian
behind them or not.  Driver training methods stress the need for drivers to turn their heads and
watch behind them when reversing as well as to use their side mirrors for clearance and early
detection of pedestrians.  More than two-thirds of drivers of all ages claimed that they turn their
heads and use their mirrors when reversing.  Canberra residents were more likely to turn their
heads and use their mirrors while Sydney residents more frequently used their mirrors only.
The lack of any difference between younger and older drivers suggests that difficulties in
turning one head through ageing does not influence driver behaviour.  However, whether
simply turning one’s head is proof of optimal scanning is another matter and one not tested
rigorously here.

Drivers were asked to nominate if they were bothered more now for a range of difficult driving
situations.  Driving in rain was the most frequent situations where drivers reported being more
bothered now than they used to.  In addition, busy situations (city traffic, intersections)  and
night or dusk driving was also quite common.  Situations involving minimal light (night, dusk,
rain) were especially bothersome for older drivers which can be explained by diminishing
visual capabilities associated with ageing.  This reinforces the need for older drivers to correct
any visual deficits, although the precise relationship between normal visual acuity and driving
still needs to be clarified.

Given the difficulty that older people have with night driving, it is not too surprising that
roughly half the older drivers interviewed here try to avoid it wherever possible.  This might
also be a function of these people having less need to go out at night as well.  The major
difficulty reported with night driving was glare, although this was equally a problem for young
and old alike.  It would be worthwhile developing anti-glare countermeasures on the road for all
drivers.  Seeing road markings and people or animals on the road was a problem for younger
people, and other traffic, for older drivers.  Thus, anti-glare measures should not aim to reduce
light transmittance to the driver.

6.2.6 Safety and Security

Safety and security was raised as an issue of concern for older road users at the one-day
workshop, so two questions were included in the survey which addressed issues related to the
personal safety of drivers.  Half the respondents reported that they never locked themselves in
their car while driving alone.  Older drivers and Sydney residents were more likely to lock
themselves in than younger drivers and those living in Canberra.  This is not too surprising,
given that older people and those living in big cities generally feel more threatened.

Cars breaking down and quiet roads were situations where drivers felt more at risk of their
safety and this was not age dependent.  Stopped at traffic lights was perceived to be an unsafe
practice more in Sydney and city parking areas were especially unsafe for Canberra residents.  It
would be interesting to compare these findings with reported instances of disturbance to the
police to show whether these perceptions by drivers are real or misplaced.

6.2.7 Accident History

Most of the drivers interviewed had not been involved in a road accident over the previous 12
month period, although a surprising 15% had.  Most had only experienced one crash and
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younger drivers were more likely to report a crash than their older counterparts.  Those living in
Sydney, too, were more likely to have crashed recently than Canberra residents.  These findings
are in general accord with current road safety knowledge, however, the number of crashes
reported are higher than that expected from official statistics.  This demonstrates that there is a
sizeable number of crashes (most likely of a minor, non-injury nature) that go undetected in
government statistics.  It would be useful if insurance records could be used to supplement
official statistics to demonstrate the full extent of road crashes in this country.

6.3 FINDINGS RELEVANT TO PEDESTRIANS

6.3.1 Licensing Experience

More than half the pedestrians interviewed, and especially younger and male pedestrians, still
held a current driver’s licence.  Three-quarters of them also claimed that they were able to drive
themselves around.  The reasons why these people classified themselves as pedestrians was not
sought but presumably, there would be many reasons (I do not have a car, prefer to drive only
occasionally, partner does most of the driving, etc).  There were no noticeable differences for
residents of Canberra and Sydney in these findings.  It is clear that having a licence to drive is
important for many of these people, even if they do not intend driving in future.  Licensing for
older people may well represent more than simply a permit to drive.

The majority of those who did not have a current licence had, in fact, never had one and this was
especially so for younger pedestrians and women.  Many of these younger pedestrians did not
have a licence because they could not afford a car and may well acquire a licence in the years
ahead as their financial status improves.  However, it is unlikely that the 64 percent of older
unlicensed pedestrians who had never had a licence would get one in future.  These findings
probably reflect differences in driving opportunities and attitudes to driving between these
different generations of road users.  Clearly, there are a number of people who either choose not
to drive for whatever reasons or have never wanted to drive.  For many older people, this may be
an alternative to exposing themselves to the risks of driving which is a safe strategy for many of
these people to adopt.  It might also be determined by the cost of owning and driving a car and
having someone available to drive them around when necessary (most people could nominate at
least one other who could drive them around and for older people, this was often their spouse or
partner).

In any event it is a pattern that is changing, given that there were fewer young people
interviewed who did not have a licence.  As noted above, this probably reflects differences in
current attitudes and access to cars from previous generations.  Female car ownership has risen
dramatically over the last 10 or 20 years and is now a major factor in sales strategies adopted by
car manufacturers (Fildes, Lee & Lane, 1994).

6.3.2 Crossing the Road

Fildes, Corben, Kent, Oxley, Le and Ryan (1994) reported that crossing the road and being hit
by a car in the adjacent or opposite lane accounted for 35% of all pedestrian accidents but over
50% of those involving older pedestrians.  Crossing the road is the biggest single cause of
trauma between cars and pedestrians.

Roughly one-third of pedestrians interviewed claimed to always cross the road at pedestrian
crossings while another 32% usually cross at these locations.  However, more than one-third of
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respondents only occasionally or seldomly crossed the road at formal crossing.  While it is
reassuring to note that older road users had a greater tendency to cross at pedestrian crossings,
nevertheless, these data showed that a sizeable proportion of people cross the road mid-block
and therefore increase their risk of being struck by a car.  Opportunities for preventing these
crossings at known dangerous locations need to be minimised by the use of barrier fencing or
other forms of restraint.  This is becoming a more frequent practice at heavy traffic areas near
car parks and shopping centres to encourage pedestrians to cross at recognised and controlled
crossings and is clearly warranted.

The findings from the survey, however, did show that pedestrians were still experiencing
problems crossings the road at signalised pedestrian crossings.  Walk cycles that are too short,
cars that fail to give way to pedestrians, lights that are too hard to see and insufficient refuge
areas were singled out by these people as difficulties.  Moreover, there were other problems
noted crossing at unsignalised intersections and at roundabouts.  Some of these difficulties may
be because of the lack of understanding about who has right of way in these situations (see the
discussion on knowledge of road rules).  However, it also points to the desirability of fully
controlled intersections for safer pedestrian passage across the road.  There would seem to be a
particular need for signals at crossing locations heavily frequented by the elderly.

The practices associated with crossing the road have been investigated for children by a number
of researchers (eg: Thompson Fraser & Howarth 1985; Young & Lee 1987; Ampofo-Boateng,
Thomson, Grieve, Pitcairn, Lee & Demetre, 1993).  However, very little is known about how
older adults perform at this task.  Stelmach and Nahom (1992) argued that older people process
information more slowly and have reduced cognitive abilities to retain and process information,
thus putting them at increased risk of error in tasks involving the integration of complex stimuli.
There is an urgent need, therefore, for additional research into the cognitive abilities of older
people and how their abilities or disabilities might be a factor in road accidents involving these
people.

6.3.3 Recent Changes in Pedestrian Habits

A little more than half those interviewed claimed that their level of pedestrian activity had not
changed markedly during the last year or two.  However, one-third noted that they were now
walking more and 15% claimed to be walking less.  Interestingly, the older people interviewed
in this study were less likely to report a recent change in activity than their younger counter-
parts.  Reasons for increased activity centred mainly on changes in mobility needs, access to
cars, or exercise, while reduced pedestrian activity involved being chauffeured more or ill-
health.

Of special interest, a number of older pedestrians did claim increased pedestrian activity
because they were driving less.  As noted earlier, this represents a trade-off of one form of
accident risk for another.  It would be interesting to examine this further by attempting to
quantify both types of risks and demonstrate whether stopping driving and becoming a pedes-
trian is a benefit or disbenefit to the individual and to society.  This would be helpful for
determining policy towards older driver licensing issues and public transport priorities.

6.3.4 Walking Distances & Difficulties

The most common distance nominated as a long walk was 5 kilometres and this varied
substantially, dependent upon the age of the respondent.  Not too surprisingly, older pedestrians
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generally nominated shorter distances than younger pedestrians.  This would also be influenced
by the amount of time available and the weather, although these effects were not tested here.  Of
interest, 13% of older people thought that 500 metres or less was a long walk, even though many
of these people would walk that far or even further at the shopping centre where they were
interviewed.  One fifth of older pedestrians, however, did nominate 10 kilometres as a long walk
and these extreme values are probably a reflection of different levels of health, fitness and
motivation among the elderly.

Uneven paths were a problem during walking noted by more than half the respondents (and
especially by the elderly).  Over-hanging trees and shrubs were also claimed to be a problem by
51% the respondents.  These two represent items of maintenance that need regular attention to
prevent pedestrians from tripping or injuring themselves while using the pathways.  In addition,
older pedestrians also noted difficulty with edges that are hard to see and high gutters which
suggest that greater use of edge delineation is required where there is lack of contrast between
uneven surfaces and steps.  It should be stressed that a fall often leads to severe injury to older
people and should be avoided wherever possible (Fildes 1994).

Problems at night including poorly lit roads, headlight glare and difficulty reading signs were
also noted.  While many of these problems adversely affect the elderly who are less likely to be
out at night, nevertheless, they should not be overlooked in preventing accidents and for
improved security.  Legible signs is an area of human factors research and there is reason to
question whether current design standards for road signs are especially optimal for older drivers
and pedestrians.

6.3.5 Problems with Other Path Users

Problems were noted by many of the pedestrians in having to share the footpath with skate-
boards, roller-blades and to a lessor extent, bicycles.  Older pedestrians, in particular, were
concerned about this extra traffic and no doubt facilitated by their reduced abilities to take quick
avoidance action.  The use of skateboards and roller-blades on footpaths is of questionable legal
standing and efforts could be made to reduce this activity by greater discouragement.  These
devices are used predominantly for recreation purposes and could be confined to areas where
they can be used with less conflict opportunities.

Bicycles, however, are a separate issue.  In many instances, they are used as a primary means of
transport and many busy arterials are particularly hazardous for bicyclists.  While their use on
footpaths is also illegal in many areas, there is also current deliberations in some States about
whether they should be allowed on certain paths as an accident countermeasure.  There may be
a need for tighter control of shared footpaths where bicycles and pedestrians mix, perhaps with
reduced speed limits for bicycle users and possibly curfews.  Whether this is a priority issue for
Canberra which is well served by bicycle paths compared to the rest of Australian cities is
unclear.

6.3.6 Public Transport

One or two questions were included on the questionnaire on public transport issues.  This was
not meant to be an exhaustive study of the level of service and problems but rather a brief
assessment of the extent of difficulties for the pedestrian users of these systems, especially as
many of them are older people.



74 MONASH UNIVERSITY ACCIDENT RESEARCH CENTRE

Regularity of the service and cost were the two most prominent items of concern to the
pedestrians interviewed in this survey.  This was especially a problem for younger users.  Older
pedestrians also expressed some concern about step height and getting on and off public
transport vehicles.  Cost of public transport was marginally more of an issue in Canberra and
getting on and off vehicles of greater concern for Sydney residents.

6.3.7 Accident Histories

Pedestrian accidents can involve a vehicle or not (many of these accidents occur on footpaths
where the individual falls from a slip or a trip which goes unrecorded).  Little is known about
these non-vehicle accidents as there is no systematic collection of data on them.  An attempt was
made here to collect some preliminary data using a self-report format.  Care should be taken not
to place too much emphasis on these findings, however, as they were self-reports which are
subject to overstating and forgetting, the latter especially for older people.

Twenty percent of respondents claimed to have had at least one accident in the preceding twelve
months and 2 and 3 accidents were not uncommon.  This is quite significant as a proportion of
these accidents would have involved a degree of injury.  Moreover, the causes of non-vehicle
accidents are not well understood and therefore measures to counter these injuries are only ad
hoc at best.  This finding suggests that further research is warranted into non-vehicle accidents
for pedestrians, focussing on incidence, place and causes, to demonstrate the magnitude of the
problem and potential countermeasures.

6.4 ASSOCIATED SURVEY ISSUES

These road user surveys are especially useful in providing quantifiable data on a range of
attitudes and beliefs. This is important in determining the strength of feelings and understanding
on particular issues and the likely acceptance if various interventions were to be introduced
among the community.  However, it should be stressed that these findings have a number of
associated limitations which also need to be recognised.

Of major importance, they do represent responses elicited by interviewers in shopping centres
and even with great attention to interviewing technique, they can be biased by what the
respondent believes is an appropriate response.  Moreover, they are only subjective  responses
and need to qualified with objective data wherever possible.  They are also subject to selection
bias in that half the people approached were unable (not willing) to participate and these people
may well represent a different view point to that of those willing to participate.

However, it need be said that this was a sizeable survey involving over 1600 respondents in a
number of different locations in two capital cities.  It was structured so that the effects of age
could be separated from the effects of survey location which permitted a thorough analysis to be
undertaken of relevant road safety issues.  It also was supplemented with previous findings from
the road safety literature, thus enabling a comparison to be made in a number of situations
between perceptions and crash experience.  It would be ambitious, though, to expect the survey
to be sufficient proof of knowledge or areas requiring intervention without additional more
detailed research in specific areas to substantiate ambiguous findings.
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6.5 AREAS FOR INTERVENTION

Throughout this report, there have been a number of suggestions where intervention might be
warranted to improve the safety of older road users.  These have been summarised below.  It
should be remembered that most of these findings were from subjective accounts of perceived
problems and difficulties which still may need to be substantiated with objective data.  While
this section is specifically aimed at older road users, many of the findings (and measures
proposed) are relevant for younger road users as well.

· Improved Education - There is clearly a need for further education of older road users
into safe road behaviour both as drivers and pedestrians, including topics such as where to
cross the road, who has right of way, safe driving and walking practices and reducing
exposure to accidents.  While this information could be specifically targeted at older
pedestrians, there would be benefit in making it more widespread to all road users.

· Tailgating and Aggressive Behaviour - Tailgating and aggressive behaviour was sin-
gled out by a large number of older drivers in both Canberra and Sydney of great concern.
Ways in which this behaviour could be reduced need to be determined but a number of
suggestions might include publicity, increased enforcement, and possibly heavier fines.
Greater attention to ensuring slow moving traffic are separated from faster traffic would
also seem worthwhile.

· Improvements at Intersections - A number of improvements at intersections were
suggested from these findings.  For older drivers, these included greater use of signalised
controls, fully controlled right turns, and roundabouts.  For older pedestrians, more
priority crossings, longer walk cycles and more refuge areas would be helpful.  Reducing
the opportunity to cross mid-block at uncontrolled high accident locations would be
beneficial for all aged pedestrians through the use of fencing and barriers.

· Reducing Hazards - Several road and environmental hazards were nominated by pedes-
trians in this study that should be addressed.  Reduction in the number of uneven paths,
surfaces and high gutters, improved edge delineation, removal of overhanging trees and
shrubs and better street lighting were areas highlighted for specific attention.

· Controlling Path Users - There was concern expressed by older pedestrians about the use
of skateboards and roller blades on footpaths used by pedestrians.  While the use of these
recreational devices is not presently illegal, there would seem to be a case for banning
their use in areas frequented by pedestrians.  A number of councils in capital cities in
Australia have introduced local laws prohibiting their use on public pathways.  This needs
to be associated with greater enforcement effort to be effective.

· Transport Issues - Public transport seemed to be readily available to most road users
interviewed, although cost in Canberra and access in Sydney were specifically nominated
as problems by older pedestrians.  While some community transport was available for
older people, additional services would be of benefit as well as widespread publicity of
their availability.

· Anti-Glare Measures - Glare on the road was the single biggest problem identified by
both young and older drivers.  Methods by which glare could be reduced without reducing
the amount of light transmittance would be worthwhile pursuing.
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· Better Signing - Older road users reported some difficulty with legibility of road signs in
both survey locations.  The degree to which current designs are suitable for older people
might be an area for closer scrutiny in future.

· Insurance Accident Data - Official government statistics on road accidents tend to
emphasise the more serious accidents with little information available about accidents
involving property damage only.  While the prevention of injury is a proper focus for road
safety, nevertheless, including the substantial number of non-injury crash data would
enhance efforts to improve safety on the road.  The collection of data from insurance
claims would lead to a significant increase in our knowledge of crash causation and
measures necessary to reduce these crashes.

· Licence Re-Testing - Current requirements are for residents of Canberra aged 75 years
and older to have to submit to and pass a medical test each year to maintain their licence to
drive.  While older drivers may be at risk in certain situations and their use of the road at
certain times might need to be discouraged, they are not a large accident problem
compared to other road user groups and it is doubtful that measures aimed at restricting
their driving would be cost-beneficial.  The need for individuals with high risk character-
istics to be prevented from driving can be addressed by their family and medical practi-
tioners.  Preventing older people from driving would have a severe influence on their
mobility and lifestyle with serious ramifications.

6.6 AREAS WHERE FURTHER RESEARCH IS REQUIRED

Several areas requiring further research were also nominated from the findings of this study and
these are also summarised for completeness below.

· Additional Exposure Data - After a major review of the data needs to further improve
road safety, Cameron and Oxley (1994) recommended a number of additional “exposure”
requirements so that increased risk of collision and injury could be separated from higher
crash involvement.  They particularly called for greater information on the travel patterns
and amount of travel of pedestrians.  This study has attempted to provide some of these
data for two Australian cities.  Further detail is still required on the exposure of older
people to accidents as well as a more wider perspective.

· Knowledge of Road Laws -  Four pedestrian and car conflict situations were included in
this survey as a preliminary test of knowledge of road user appreciation of who has the
right of way at various intersections.  There was a divergence of results, suggesting the
need for greater publicity and understanding among the community as a road safety
countermeasure.  There would be value in expanding this assessment to a comprehensive
range of situations as a basis for determining educational needs.

· Driver & Pedestrian Risk Trade-off - It is commonly thought that the way to reduce
road trauma among older drivers is to simply reduce the amount of driving they do.  In the
extreme, this can mean withholding driving privilege, thereby forcing them into becom-
ing pedestrians.  It was argued earlier that this would effectively trade one form of risk (as
a driver) into another (as a pedestrian).  The degree to which accident and injury reduc-
tions from the former are offset by increases from the latter needs to be assessed to
demonstrate the advantage of such an intervention.  This would have implications for
licensing policy as well as in determining public and community transport priorities.
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· Cognitive Difficulties - The cognitive capacities of humans are known to diminish with
ageing.  Research carried out by Triggs, Fildes and Koca (1994) demonstrated that older
people have reduced abilities to integrate information in a road-like setting.  The abilities
of older drivers and pedestrians to make judgements about approach speed and gap
acceptance is critical for safe road manoeuvres, especially as their time to respond also
diminishes with physical disability.  Very little research is currently being undertaken in
this area and would seem to be imperative for further reductions in older road user trauma.

· Unexpected Vehicles - The survey found that older road users were no more aware of
unexpected vehicles than younger road users.  This might suggest that they are no more at
risk of these conflicts on the road or, alternatively, that they are simply less aware of them.
Interviews are clearly not the way to assess accurately these highly dangerous situations
on the road and that some form of observational study, perhaps using a form of conflict
analysis, would be a better method of assessing how widespread this phenomenon is.
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Appendix 1

Older Road User Seminar

Agenda & Notes
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OLDER ROAD USER SEMINAR

Hughes Community Centre, Hughes (Woden)
Thursday 7 October 1993

10.00am Welcome Address and COTA’s (ACT) Perspective

Chairperson  KATH BOURKE  A.M.

10.15am The NRMA ACT Road Safety Trust

REAR ADMIRAL IAN CRAWFORD A.M.

10.30am The MUARC Study - DR. BRIAN FILDES

10.45am Purpose and Structure of the Meeting - KATH BOURKE

10.50am Refreshment Break

11.10am OLDER MOTORISTS WORKSHOP

Group Sessions Commence - Participants are asked to divide themselves into two

working groups to discuss and identify local issues and problems facing older

motorists in Canberra.

Group 1 Leader - ROBIN ANDERSON, NRMA ROAD SAFETY TRUST

  - STEPHEN LEE, MUARC  (Scribe)

Group 2 Leader - BRIAN FILDES, MUARC

  - DAVID KENNY, MUARC  (Scribe)

12.10pm Group Session Reporting - Group Leaders report back on their discussions and

problems their group identified for older motorists in Canberra.

12.30pm Lunch

1.00am OLDER PEDESTRIAN WORKSHOP

Group Sessions Commence - Participants divide themselves into two working

groups to discuss and identify local issues and problems facing older pedestrians

in Canberra.

Group 1 Leader - ROBIN ANDERSON, NRMA ROAD SAFETY TRUST

  - STEPHEN LEE, MUARC  (Scribe)

Group 2 Leader - BRIAN FILDES, MUARC

  - PAT CUMMINS, COTA  ACT (Scribe)
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2.00pm Group Session Reporting - Group Leaders report on their discussions and prob-

lems their group identified for older pedestrians in Canberra.

2.20pm Summary and Conclusions

2.30pm Meeting Closed
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NRMA ACT Road Safety Trust and the
Monash University Accident Research Centre

Survey of Older Road Users

Older motorists and pedestrians are involved in a serious road crashes in Canberra and other
major cities throughout Australia.  While they are less of a problem generally than younger road
users, nevertheless they do suffer serious injuries from these crashes which results in consider-
able pain and suffering for those involved.

We know something about where older people have their accidents, at what times during the day,
and whether they are drivers or pedestrians.  However, we know very little about what problems
older people experience when using the roadway and what things could be changed to make it
easier for older motorists and pedestrians.

In particular, practically nothing is recorded about how older motorists modify their on-road
behaviour to compensate for any problems brought about by ageing.

The Monash University Accident Research Centre has been asked by the NRMA ACT Road
Safety Trust to look into these matters.  We are planning to run a survey of around 1600 young and
old road users in Canberra and Sydney towards the end of this year to provide answers to these
questions.

The survey will be held in various Shopping Plazas in these two cities for one week prior to
Christmas.  We will seek out people who interested to answer a number of questions on various
road safety issues.

The focus of the study will be on older road safety issues in Canberra.  However, it is important
to interview both young and old people to compare difficulties between these groups.  Moreover,
contrasting Canberra with Sydney will demonstrate what problems are particularly unique to
Canberra residents.

The Purpose of the Workshop

The workshop has been organised to identify road safety problems of particular relevance to
older road users that need to be addressed in the survey.  You have been selected to participate in
the workshop because of your special expertise and your ability to contribute to these discus-
sions.

The audience will be split into groups to consider problems and issues facing older drivers and
pedestrians.  Each group has been assigned a Group Leader to facilitate discussion and to record
the main findings coming out of the discussions.  At the end of the workshop sessions, your
findings will be reported back to the full audience and combined with other findings.  These will
then be used in designing the questionnaire for the survey.

We ask that you participate wherever possible in these discussions.  We hope to allow every-
body enough time to have their say about difficulties and suggestions to overcome them.  We
assure you that your suggestions will be very helpful in identifying key issues for the study.

This is an important study that will benefit not only you but other Canberra residents, both young
and old alike.    It is another step in the fight against the road toll and one that will lead to
improvements to Canberra roads in the years ahead.
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Appendix 2

Survey Questionnaire
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Appendix 3

Stimulus Photographs & Diagrams
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Appendix 4

Weekly Travel Pattern Tables
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