Accident Analysis and Prevention 42 (2010) 515-522

Contents lists available at ScienceDirect

ACCIDENT

Accident Analysis and Prevention

journal homepage: www.elsevier.com/locate/aap

Older female drivers: An emerging transport safety and mobility
issue in Australia

Jennifer Oxley*, Judith Charlton, Jim Scully, Sjaanie Koppel

Monash University Accident Research Centre, Building 70, Monash University, Clayton, VIC 3800, Australia

ARTICLE INFO ABSTRACT

Article history:

Received 27 February 2009
Received in revised form 6 July 2009
Accepted 18 September 2009

This paper describes an investigation of safety, mobility and travel patterns in a sample of older women
drivers and former drivers aged 60 years and over. Participants provided information on general health
and functional abilities, travel and driving patterns, driving experiences and confidence, difficulty with
and avoidance of driving situations, self-assessment of driving ability, crash and infringement history,
the process and experiences leading up to stopping driving, and satisfaction with current mobility. The
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of self-regulation. In contrast, former drivers were less negative about driving cessation and mostly
reported successful retirement from driving with few negative mobility consequences. Further, a number
of relationships between crash involvement and driving experience, confidence of being a safe driver,
and problems in driving situations were found. These findings have added to our understanding of the
issues concerning the safety and mobility of older women. Implications for the promotion of safe driving
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practices are discussed.
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1. Introduction

In Australia, as in most other western countries, crash statistics
demonstrate gender differences, with males generally over-
represented in fatal crashes and females over-represented in
injury crashes. However, there are reports that suggest that
these trends are changing, with an increasing fatality and serious
injury rate among female drivers (Anderson et al., 1993; Attewell,
1998; Australian Transport Safety Board, 1996; New Zealand Land
Transport Safety Authority, 2000). For example, Anderson et al.
(1993) and Attewell (1998) reported an increase in the number
of female drivers killed and hospitalised (those under 30 years
and over 70 years) in the mid- to late-nineties and a decrease for
men. These trends are apparent despite the fact that there was an
overall decrease in the national road toll and that females tend
to drive fewer kilometres than males. More recently, Catchpole et
al. (2005) found a relative increase in older driver serious injury
crashes compared to middle-aged crashes per distance driven,
and this was particularly so amongst older female drivers. It also
appears that fatality and serious injury rates for older female
drivers are increasing at a more rapid rate than ever before in
other western countries including New Zealand and the US (LTSA,
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2000; Finison and Dubrow, 2002; Li et al., 1996; Massie et al.,
1995).

Moreover, predictions of crash risk for future generations of
older road users in Australia suggest an overall three-fold increase
in fatal crashes involving older drivers, with a greater increase in
fatalities for older female drivers compared to older male drivers
(anincrease of 336% for females and 261% for males) without active
intervention (Fildes et al., 2001). Similar predictions have been
shown for older drivers in the US (Hu et al., 2000).

It is generally acknowledged that there are issues specific to
older female drivers, compared to older male drivers such as dif-
ferences in travel patterns including distances driven and when
and where driving takes place, licensure rates, prevalence of illness
and greater physical frailty, and driving confidence and experience.
However, little is known about how these factors may affect the
driving experience and crash and injury risk of older females in the
Australian context. Moreover, it is recognized that there are marked
gender differences in the processes of self-regulation and driving
cessation, with older women modifying, reducing and voluntarily
stopping driving at a younger age and in better health than older
men (Charlton et al., 2003; Gallo et al., 1999; Hakamies-Blomqvist
and Sirén, 2003; Rosenbloom, 1996, 1999; Stutts et al., 2001; West
et al.,, 2003).

While the issues surrounding the safe mobility of older road
users have been at the centre of transportation research for the
last few decades and many efforts have been made to increase
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our knowledge of older road users’ transportation needs and
crash and injury risk, only a modest amount of this research has
focused on the specific mobility needs of and risk factors for older
female road users. This paper presents the results of a survey
among a sample of older women drivers and former drivers in
Australia, providing information on their driving experiences and
experiences in reducing and stopping driving, their mobility and
transportation needs and factors that may increase crash and injury
risk.

2. Method

This study surveyed 673 current and 53 former female drivers
aged 60 years or over. Participants were volunteers, living in
the Australian Capital Territory (ACT) and recruited from the
Senior Card membership database in the ACT (over 90% of eligi-
ble seniors hold a Seniors Card). In order to target a representative
sample of the population of older women in the ACT, the selec-
tion was stratified according to age group, and analyses revealed
that the sample was generally representative of the ACT popu-
lation in terms of age group and proportion of female licence
holders.

2.1. Questionnaire

The questionnaire was designed to gather information on the
travel patterns and driving practices of older female drivers, trans-
portation needs, driving decisions, experience and confidence,
crash history, views about reduction and cessation of driving and
satisfaction with alternative transport options and current mobil-
ity. Three separate sections of the questionnaire were developed,
one for all participants including general questions on demographic
characteristics, health status and medical conditions, one for cur-
rent drivers and one for former drivers. The questionnaires were
designed to provide a combination of multiple choice tick-box
responses, ranking scales and some open-ended responses.

2.2. Recruitment

A total of 2000 questionnaires were mailed to a random sample
of older females aged 60 years and over (stratified according to age
group) who had ACT Senior Card membership. In total, 839 (42%)
surveys were returned, however, only 726 of these were complete
and were included in the analyses (a net response rate of 36.3%).

Table 1
Summary of demographic characteristics of survey participants.

3. Results

The findings of the survey are described below. First the over-
all characteristics of the sample are presented. This is followed by
descriptions of driving patterns and experiences, and experiences
in reduction and cessation of driving. Last, the contributing factors
to crash involvement are presented.

3.1. Sample characteristics

Table 1 summarises the demographic characteristics of the sam-
ple, by driver status. The majority of current drivers (62%) were
aged in their 60 s and a greater proportion of former drivers were
older, with more than 73% aged 70 years or over, and only 27%
aged in their 60 s. Further, overall, the majority were married (42%),
retired (84%), lived independently in a home or apartment (95%),
and almost all lived close (within 5km) to their local shops and
services (75% lived less than 2 km, with 24% living between 2 and
5km). Current drivers were more likely than former drivers to be
married and living in a private home, apartment or unit, while for-
mer drivers were more likely to be widowed, living alone or with
other family members and living in a retirement home or village.

In addition, most participants rated their overall health status
as excellent or very good (58%), with a much smaller proportion
indicating their health status was fair or poor (9%). Former drivers
were more likely than current drivers to report lower health status,
X2(4) =96.3, p<0.001, and other health-related problems including
vision problems (58% vs. 29%), ongoing medical conditions (53% vs.
40%), difficulty with daily living tasks (39% vs. 11%), and taking long-
term prescribed medications for an ongoing medical condition (84%
vs. 66%).

3.2. Driving experiences

Participants were asked to indicate how long they had been driv-
ing for (e.g., 5 years or less, 6-10 years, 11-20 years, 21-30 years,
or more than 30 years). The majority (90%) of current and former
drivers were experienced drivers, and had been driving for over 30
years. Current drivers drove frequently and travelled substantial
distances each week, with most travelling between 21 and 100 km
per week (Fig. 1). Younger drivers tended to drive longer distances
than older drivers, X2(18) =29.65, p<0.05. The most commonly
reported destinations were shopping, visiting family and friends,
and social activities. Participants also drove to reach appoint-

Proportion (%) of current drivers (n=673)

Proportion (%) of former drivers (n=53)

Proportion (%) of total sample (n=726)

Age group
60-69 years 61.6 26.6
70-79 years 334 394
80+ years 5.0 34.0
Marital status
Married/defacto 441 20.8
Widowed 32.7 54.6
Divorced/separated 16.7 189
Never married 6.5 5.7
Type of housing
Home/apartment 95.8 86.3
Retirement village 3.1 13.7
Other 1.1 0.0
Living arrangement
Living with partner 43.9 16.3
Living with family 5.2 14.3
Living alone 47.9 69.4
Other 29 0.0

58.9
339
72

42.4
343
16.9

6.4

95.1
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Fig. 1. Kilometres driven per week by age group of current drivers.

ments, access health and community services and to transport
others.

Interestingly, 70% of current drivers indicated that they were
the principal driver in their household, even though almost half
indicated that there were one or more other available drivers in
the household. Of those who reported that they were the princi-
pal driver, 78% indicated that they were widowed, divorced, never
married or separated, and 74% also indicated that they did not
have another driver in the household. Of those who indicated that
they were not the principal driver, the majority also indicated that
they had at least one other driver in the household (98%) and were
married or in a defacto (common law) relationship (94%). Not sur-
prisingly, marital status was significantly related to principal driver
status, XZ(S) =300.06, p<0.001, and number of other drivers in the
household, x?(109)=446.23, p<0.001.

Further, the majority of current drivers (87%) indicated that
they frequently or always drove alone. Older, widowed drivers
were more likely than younger married drivers to indicate that
they always drove alone, age: XZ(Q) =25.22,p<0.05, marital status:
x2(20)=202.98, p<0.001. When questioned about long-distance
driving in particular, 60% of drivers reported that they shared the
driving on long trips.

Current drivers were asked a series of questions about their
driving to examine confidence, preference for having passengers
in the car, and difficulty in driving situations. In general, the major-
ity of drivers (70%) were very confident that they were safe drivers.
These were generally principal drivers, x2 3y=9.17,p<0.05, drivers
who did not prefer to have a passenger, x*(15)=25.65, p<0.05, and
younger drivers (although this failed to reach statistical signifi-
cance, p=0.55).

Interestingly, most current drivers (83%) indicated that the
amount they drove had not changed over the past 5 years, how-
ever, age group, reported health status, principal driver status and
confidence of being a safe driver were associated with this. Those

Table 2
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Fig. 2. Summary of driving situations that were reported as being a problem by
current drivers.

who were aged under 75 years, who reported excellent or very good
health status, were the principal driver in the household and were
confident that they were a safe driver were more likely to drive
about the same or more, compared with 5 years ago (age group,
X?(9=19.95, p<0.01; health status, x?(12)=33.86, p<0.01; princi-
pal driver status, Xz(g) =12.58, p<0.01; confidence of being a safe
driver, x?(9)=26.96, p<0.01).

Current drivers were asked to identify whether particular driv-
ing situations were a problem for them. Overall, drivers were more
likely to indicate that they did not have problems with any of
the listed driving situations, however, substantial proportions of
drivers reported experiencing problems with driving at night or
in poor weather conditions (50%), driving on unfamiliar roads or
in unfamiliar areas (36%), the driving style of other drivers (31%),
driving on busy roads (23%), and driving manoeuvres such as merg-
ing, changing lanes, etc (12%) (Fig. 2). Other reported driving issues
included reversing into parking bays, getting lost, car breaking
down and being tail-gated by other drivers (16%).

Reported problems with driving situations were associated with
other variables and the outcomes of analyses are shown in Table 2.
Definitions of variables examined are: age group (60-64 years;
65-69years; 70-74 years; 75+ years); health status (excellent; very
good; good; fair/poor); problems with vision for safe driving (yes;
no); presence of ongoing medical conditions (yes; no); difficulties
with daily living tasks [ADLs]; (yes; no); confidence of being a safe
driver (very confident; moderately confident; not at all confident);
principal driver status (yes; no); crash involvement in last 5 years
(yes; no).

In general, older drivers with vision problems and self-reported
poor health status were more likely than younger drivers with-
out vision problems and self-reported good health status to report
problems driving on unfamiliar roads and driving at night or in
poor weather conditions. Those who reported vision problems
were also more likely than those without vision problems to
report having problems on major roads and older drivers were
more likely than younger drivers to have problems with the driv-

Summary of comparisons between problems with driving situations and other variables for current drivers.

Problem driving situations

Major roads Other drivers Busy roads Difficult manoeuvres Unfamiliar roads Night, poor weather

Age group n/s p<0.05 n/s n/s p<0.001 p<0.01

Health status n/s n/s n/s n/s p<0.05 p<0.05

Vision problems (yes; no) p<0.05 p<0.01 n/s n/s p<0.01 p<0.001

Medical condition n/s n/s n/s n/s n/s n/s

ADL problems n/s p<0.01 n/s p<0.01 n/s n/s

Confidence p<0.001 p<0.01 p<0.001 p<0.001 p<0.001 p<0.001

Principal driver p<0.05 n/s p<0.001 n/s n/s n/s

Crash-involved n/s p<0.01 n/s n/s n/s n/s
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ing style of other drivers. Drivers who reported difficulties with
daily living tasks were more likely than those without these diffi-
culties to indicate they experienced problems with some driving
manoeuvres and the driving style of other drivers. Confidence
of being a safe driver was highly associated with the likelihood
of reporting problems with driving situations. Those who were
moderately or not at all confident that they were a safe driver
were more likely to report problems in all driving situations than
those who reported that they were very confident of being a safe
driver.

In addition, both current and former drivers were asked to
describe how they felt about driving. Fig. 3 shows that the majority
of current drivers (61%) and many former drivers (42%) indicated
that they had always enjoyed driving, however, almost one-quarter
of both groups felt that it was just something they had to do. A
higher proportion of former drivers indicated that they did not
enjoy driving much when they stopped (18%), compared with 12%
of current drivers who indicated they did not enjoy driving much
now. Similarly, a higher proportion of former drivers compared
with current drivers indicated that they never liked driving that
much (15% vs. 4%).

Feelings about driving amongst current drivers were associated
with reported problems in driving situations. Those who reported
no problems with driving situations were also likely to indicate
that they always enjoyed driving. Those who reported problems in
driving situations, particularly driving on busy and major roads in
unfamiliar areas, were more likely to report less positive feelings
about driving, with 23% indicating that driving is ‘just something
they have to do’, p’'s<0.01. Moreover, feelings about driving were
also associated with frequency and amount of driving and confi-
dence of being a safe driver. Those who drove frequently and further
distances, and who were more confident were more likely to report
positive feelings about driving than those who drove less and lacked
confidence, p’s <0.05.

3.3. Driving reduction and cessation

Of the 20% of current drivers who indicated that they had
reduced the amount of driving in the last 5 years, the majority (77%)
indicated this was a gradual process. The most common reason for
driving reduction was simply because there was no need to drive as
often (93%). Other responses related to discomfort in driving: 39%
indicated that they did not enjoy driving or just preferred not to
drive as much, while 30% indicated that they did not feel as safe a
driver as they used to.

In contrast, the majority of former drivers (58%) indicated that
they stopped driving all at once, with 42% indicating that this was a
gradual process. Moreover, the majority (66%) indicated that they
did not experience any difficulty making these decisions and this

FORMER DRIVERS
Used to enjoy

Never liked driving

5\

Always
enjoyed

,", Something you
27 have to do

1T

current and former drivers.

was so, regardless of whether the process of stopping was gradual
or abrupt.

In general, current drivers had not thought much about the pos-
sibility of not driving one day, nor had they made many plans for
this event. It appeared that health-related issues were associated
with this. Those who reported problems with vision and presence of
a long-term medical condition were more likely to think about not
driving in the future a little or a lot. In contrast, those with no prob-
lems with vision or no ongoing medical conditions were more likely
toreport not thinking of driving cessation, X2(3) =13.40,p<0.01and
Xz(g) =10.53, p<0.05, respectively. Likewise, over one-third of for-
mer drivers did not think at all about the possibility of not driving
one day whilst they were still driving and only 21% thought a lot
about it. In addition, 12% reported that they consciously tried not
to think about it.

In terms of future driving amongst current drivers, responses
indicated that drivers felt very strongly about keeping driving,
with 59% indicating that keeping driving for as long as possible
was very important. This view was particularly evident amongst
principal drivers, those who did not have another available driver
in the household, drove frequently and longer distances, enjoyed
driving and were confident of being a safe driver. Further, many
drivers voiced strong concerns about not being able to drive includ-
ing loss of independence (95%), inconvenience (to self and to
others) (92%), problems reaching services and social limitations
(84%).

Fig. 4 shows the proportion of participants indicating how many
years they would keep driving by age group. Younger drivers were
most likely to indicate that they would continue to drive for another
10 years, while older drivers were more likely to indicate shorter
periods of time, X2(12) =157.57, p<0.001. Older drivers were also
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Fig. 4. Years to continue to drive by age group.
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more likely to be unsure about how much longer they would con-
tinue to drive than younger drivers.

A number of other factors were associated with expected years
of continued driving. Those who did not have another driver in
the household, those who were confident of being a safe driver and
those who drove 50 km or more a week were more likely than those
who had another driver available, were not confident and drove
less to indicate that they will be driving for another 10 years or
more, p’s < 0.05. Interestingly, those who reported having problems
with their vision and difficulties with activities of daily living also
expected that they would be driving for another 10 years or more,
p’s<0.05.

In response to the question ‘what did ceasing driving mean
to you?’ there was a wide range of responses amongst former
drivers. Broadly, these focused on loss of independence, freedom
and quality of life and dependence on others for transportation
(29%), difficulty in getting to places including social outings and
shopping (20%), sadness and depression (9%), and requirement to
change lifestyle (11%). There were positive responses also. One-
quarter of former drivers were not worried about giving up driving
and felt comfortable with the decision, and others (6%) indicated
that it was a relief not to be driving any more.

Former drivers were also asked about the timing of their deci-
sion to stop driving. While 58% of the sample indicated that they
thought they had stopped at about the right time, over one-third
(34%) felt that they had stopped too early, only 2% felt that they had
made this decision too late, while 6% were unsure. There was an
effect of presence of other driver in the household associated with
the timing of stopping driving, X2(6) =12.33, p<0.055. As shown in
Fig. 5, those who had other drivers in the household were more
likely to indicate that they had stopped driving earlier than they
should have, compared to those who were the only driver in the
household.

Table 3

With respect to mobility, transportation needs and use of alter-
native transport options, some differences were found between the
responses of current and former drivers. Current drivers were much
more likely to travel on a daily basis than former drivers. Almost
one-fifth of former drivers indicated that they only went out a few
times a month. Generally, both current and former drivers were
satisfied with their current mobility, however, there was some sug-
gestion that, for former drivers, this was associated with frequency
of travel. Former drivers who travelled frequently (daily) were
more likely to indicate that they were satisfied with their ability to
get to places. Moreover, former drivers reported that, while trans-
portation to undertake essential trips such as shopping and going
to appointments were not adversely affected by not driving, trans-
portation for more ‘non-essential’ activities such as visiting family
and friends, undertaking social activities and attending sporting
activities was more likely to be a problem.

3.4. Crash risk

Current and former drivers were asked to indicate whether
they had been in a crash or incurred any traffic infringements
(other than parking fines) over the last 5 years. Only 12% (n=75)
of current drivers reported that they had been involved in a crash
and 13% (n=386) had incurred infringements. Seven former drivers
(13%) had been involved in a crash in the last 5 years of driv-
ing and none reported having incurred any infringements. Given
that the numbers of reported crashes and infringements were low,
there were few significant associations with other factors. How-
ever, some interesting associations for the sample of current drivers
were found which are worth discussion and follow up.

Logistic regression was used to model the ‘at-risk’ older female
current driver. Potentially important variables were selected on
the basis of a priori knowledge and preliminary analyses using bi-
variate techniques. They included various demographic variables
such as age group and health-related variables, distances travelled
per week, principal driver status, and driving experience variables
such as confidence of being a safe driver, problems in driving situa-
tions and feelings about driving. Summary figures for multivariate
regression analyses for predicting crash involvement in the last 5
years are shown in Table 3.

This model indicates that principal drivers were more likely to
have been involved in a crash in the last 5 years than non-principal
drivers (adjusted odds ratio: 5.97, 95% CI: 2.49-14.29). Confidence
of being a safe driver, too, appeared to be associated with crash
involvement. The odds of a driver who was moderately or not at
all confident of being a safe driver to have been crash-involved
was 1.94 times that of a driver who was very confident of being
a safe driver (95% CI: 1.12-3.37). For those who had problems
with other drivers, the odds of being involved in a crash were 3.18
times greater if they also shared long-distance driving, compared
to those who did not share the driving on long-distance trips (95%
CI: 1.29-7.84). Further, for those who shared long-distance driv-

Summary of multivariate model statistics for prediction of crash involvement in the last 5 years.

Variable Relative odds ratio SE z p>|z| 95% Confidence interval
Principal driver status 5.97 2.66 4.01 0 2.49 14.29
Confidence of being a safe driver 1.94 0.55 2.36 0.018 1.12 3.37
Sharing the driving on long-distance trips 0.98 0.36 -0.06 0.952 0.48 1.99
Problems of driving style of other drivers 0.54 0.31 -1.09 0.276 0.18 1.64
Problems with driving in unfamiliar areas 0.25 0.14 -2.47 0.014 0.09 0.75
Problems with driving style of other drivers x problems 4.54 3.18 2.16 0.031 1.15 17.92
with driving on unfamiliar roads
Problems with driving style of other drivers x sharing the 3.25 1.90 2.01 0.045 1.03 10.24

driving on long-distance trips

Log likelihood = —189.58.
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ing and had trouble driving on unfamiliar roads, the odds of being
crash-involved were 7.93 higher for those who also had problems
with the driving style of other drivers compared to those who did
not have problems with the driving style of other drivers (95% CI:
2.27-27.77).

Similarly, amongst those who did not share long-distance driv-
ing but also had trouble driving on unfamiliar roads, the odds of
being crash-involved were 2.44 times higher for those who also
had problems with the driving style of other drivers compared to
those who did not have these problems (95% CI: 0.66-9.09). Last, for
those who had problems with other drivers, the odds of being crash-
involved for those who also had problems driving on unfamiliar
roads was 1.15 times greater that those who did not have prob-
lems driving on unfamiliar roads (95% CI: 0.49-2.72. The confidence
intervals of these variables were below 1, indicating non-significant
odds ratios.

In order to identify more clearly the ‘at-risk’ older female driver,
conditional probabilities for each of the covariate patterns were
calculated and ranked. Fig. 6 shows the conditional probabilities
of crash involvement for each of the covariate patterns. In sum,
participant who did most of the driving in the household, were
moderately confident or not confident at all regarding their safety
as a driver, participated in long-distance driving, had a problem
with the driving style of others and had problems driving on unfa-
miliar roads were the most likely to have been involved in a crash
in the last 5 years.

4. Discussion

Overall, this sample of current and former drivers was fairly
active and independent, travelling frequently and considerable
distances each week and generally satisfied with their level of
mobility. The amount and frequency of driving undertaken by
drivers, however, tended to decrease with increasing age. This find-
ing was not unexpected and confirms that found in a previous study
(Charlton et al., 2003).

Surprisingly, a high proportion of current drivers (70%) reported
that they did most of the driving in the household. Many of these
women were widowed, divorced or separated and did not have
another driver available in their household. Of those who were
married or living with a partner, nearly all (98%) reported that they
were not the principal driver. These findings confirm past research
suggesting that, among today’s older couples, the male partner
is generally the principal driver when couples drive together
(Cedersund, 1990; Noble, 2000) and that women tend to drive
fewer kilometres than men (Charlton et al., 2003; Rosenbloom,
1999; Sirén et al., 2001). This may indicate that non-principal
drivers lack up-to-date driving experience which may adversely

affect their ability to perceive hazards and avoid risks (MacDonald,
1994; Massie et al., 1995). A large proportion of drivers also indi-
cated that they shared the driving, however, this was generally
amongst younger women and only on long-distance trips. It would
be worth examining in more detail the circumstances of where
and when driving is shared to gain a better understanding of this
issue. It may be that, compared to older men, older women have
less driving experience both quantitatively and qualitatively, par-
ticularly driving in more difficult, stressful or demanding driving
situations such as urban driving (Bishu et al., 1991; Rimmo and
Hakamies-Blomqvist, 2002; Simon and Corbett, 1996) and that this
may contribute to crash risk.

Generally, this sample of drivers were confident about their
safety status as drivers, however, over one-third of drivers indi-
cated moderate or low levels of confidence of being a safe driver.
Those that reported low levels of confidence were older, in poorer
health, not the principal driver, had decreased the amount of driv-
ing undertaken, experienced some change in their confidence in
the last 5 years, and expressed more negative feelings about driv-
ing. Further, less confident drivers also reported more difficulty in
driving situations such as the driving style of other drivers, driving
on unfamiliar roads, driving at night or in poor weather conditions,
problems driving on busy roads, and performing complex manoeu-
vres. These findings support the contention of others that older
women may be at increased crash risk as a result of lack of con-
fidence and negative feelings about driving (Charlton et al., 2003;
Hakamies-Blomqvist and Wahlstrom, 1998; Parker et al., 2001).

With regard to driving reduction and cessation, as expected,
cessation was perceived as a negative life event amongst current
drivers, with most believing that they would keep driving for a
number of years to come and very few having thought about stop-
ping driving. Also not surprising was the finding that healthier and
more confident drivers who drove frequently and substantial dis-
tances, and did not have another driver in the household expected
to keep driving for longer than drivers with poorer health, who
lacked confidence, drove shorter distances and less frequently and
had another driver available in the household. These findings may
reflect reporting bias (which is a limitation of self-reported survey
methods), or some level of optimism bias - given the evidence that
that people of all ages can over-estimate their health, longevity and
abilities (e.g., Sharot et al., 2007; Fernandes et al., 2007), and may
be poor at recognizing the relationship between their own actions
and potential risks (Holland and Rabbitt, 1992). Alternatively, these
findings may simply demonstrate at least some awareness of the
relationship between health status and driving ability and that
those in better health are more mobile, younger and able to drive
longer distance and expect to drive for a longer time in the future,
compared with those reporting poorer health.

Only one-fifth of drivers had reduced the amount of driving
they did in the last 5 years, and most had done this gradually.
Even though much of the literature discusses driving reduction in
terms of a conscious effort to compensate for age-related changes
(Eberhard, 1996; Rumar, 1986; Smiley, 1999), and a practice that
is more common amongst women than men (Burkhardt et al,,
1998; Charlton et al., 2003; Hu et al., 2000), the majority of this
group reported that they had reduced their driving simply due
to a reduced need to drive and other lifestyle reasons. There
were, however, some who reduced their driving for reasons relat-
ing to discomfort or loss of confidence, decreased enjoyment and
decreased feelings of safety.

Interestingly, former drivers were less negative about driving
cessation. The majority retired from driving successfully and with
little difficulty, and were satisfied with their decision, even though
many did not think much about the possibility of not driving, very
few had made plans and a substantial proportion expressed neg-
ative feelings at the time of driving cessation focusing on loss of
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independence, freedom and quality of life, sadness and dependence
on others, difficulty getting to places and requirement to change
lifestyle.

The findings regarding the timing of driving cessation largely
confirm past research suggesting that some older women cease
driving prematurely, and that this is related to the presence of
another driver in the household (Charlton et al., 2003; Hakamies-
Blomqvist and Sirén, 2003; Stutts et al., 2001; Stutts et al., 1999;
West et al., 2003;), however, the findings also suggest that, once
the decision has been made to cease driving, the perceived conse-
quences may not be as negative as previously thought.

One of the main issues emerging from this study was the iden-
tification of contributing factors to crash risk for older female
drivers. The causes of older driver crashes are undoubtedly com-
plex and poorly understood, however, the over-representation of
older drivers in fatal and serious injury crashes has been associ-
ated with a range of factors in the literature including age-related
changes in functional performance (Marottoli et al., 1998; OECD,
2001), inappropriate risk perception (Holland and Rabbitt, 1994;
Kostyniuk et al., 1998; Matthews, 1986) and increased vulnerabil-
ity (Evans, 2001; Ulfarsson and Mannering, 2004). There are also
some reported specific gender differences, with suggestions that
lack of driving experience and confidence, prevalence of illness and
greater physical frailty can place older women at higher crash and
injury risk compared to older men (Evans, 1991; Hu et al., 2000;
Margolis et al., 2002; Massie et al., 1995; Ulfarsson and Mannering,
2004).

The current findings generally support previous research, but
also highlight some additional and interesting important contribut-
ing factors. In sum, the most ‘at-risk’ covariate pattern for current
drivers was drivers who:

e Were the principal driver,

e were moderately or not at all confident that they were a safe
driver,

¢ shared the driving on long-distance trips,

¢ had problems with the driving style of other drivers, and

e experienced problems driving on unfamiliar roads.

As indicated previously, the evidence suggests that driving
experience, both quantitative and qualitative, can affect crash risk,
and that older women may be at increased risk as a result of lack
of experience (Bishu et al., 1991; Rimmo and Hakamies-Blomqvist,
2002). Likewise, it is reported that many older women lack con-
fidence in driving and therefore experience stress in some traffic
situations, drive less and therefore lack up-to-date driving expe-
rience (Hakamies-Blomqvist and Wahlstrom, 1998; Massie et al.,
1995; Parker et al., 2001). The findings that drivers who reported
some problems in driving and traffic situations and are only mod-
erately confident or not at all confident of being a safe driver lend
support to this argument.

It was somewhat surprising, however, to find that principal
driver status was associated with increased crash risk, given the
past research suggesting a relationship between lack of driving
experience and increased crash risk. While this finding may purely
be an artefact of increased exposure - those who drive more are
exposed for longer periods of time to the risks of crashes - it was
also interesting to find that lack of confidence and difficulty in some
traffic situations contributed to the likelihood of crash involvement,
suggesting that the ‘exposure hypothesis’ cannot fully explain crash
risk. More research is required to clarify these associations.

It was also surprising to find that neither poor health, vision
conditions or presence of ongoing medical conditions contributed
to increased risk of crash involvement, particularly given the
emphasis that is often placed on establishing associations between
age-related health and functional performance factors and crash

risk in the literature (Dobbs, 2001; Janke, 1994). It should be noted,
however, that given that the number of reported crashes were low
amongst this sample of drivers, these findings should be treated
with caution. Again, more comprehensive examination of these
issues is warranted.

There were some limitations of the study. This survey clearly
focussed on the experiences and issues that may be unique to older
female current and former drivers, but does not provide any com-
parison with the experiences and issues of older male drivers and
former drivers. While the findings provide some worthwhile infor-
mation regarding older females’ driving experiences, safety and
mobility, it would be worthwhile to extend the survey to include a
sample of male current and former drivers in order to investigate
gender comparisons. In addition, this survey was conducted in one
jurisdiction of Australia and one of the main difficulties is the prob-
lem of generalisability of the findings. However, an attempt was
made to recruit a representative sample of older females in the
population in the recruitment methods and, given the similarities
of our findings to previous studies, it is likely that the sample is rep-
resentative of female drivers in general. Moreover, given the small
sample of former drivers in this study (this sub-group of the older
population is inherently difficult to target and recruit), a continua-
tion of the study to include a larger sample of former drivers would
provide greater information about the experiences of reduction and
driving cessation.

5. Conclusions

This research has provided a rich source of information about
the travel and driving patterns of older women current and for-
mer drivers in Australia. The results have confirmed for a sample
of Australian women, many of the findings from previous research
with drivers in other western countries and highlighted a num-
ber of interesting findings relevant to the safe mobility of older
women in Australia, particularly the factors that may affect crash
risk. This information translates to the need for a well-structured
educational resource to address the specific problems of this group
and to provide information on how to maintain safe mobility. Rec-
ommendations include: provision of general information about the
factors that increase crash risk such as functional performance
factors, physical frailty, consequences of lack of up-to-date driv-
ing experience, lack of confidence and the avoidance of difficult
driving situations; information on how to keep driving safely for
as long as possible; information on the benefits and disbenefits
of driving reduction and cessation and successfully retiring from
driving at the right time; and information on ways to maintain
satisfactory mobility without the car. The findings can assist in
improving licensing procedures, particularly the adoption of appro-
priate identification of ‘at-risk’ drivers and a more strategically
targeted licensing re-assessment procedure that acknowledges the
many confounding variables that may increase risk of crashing due
to health conditions or functional deficits. Further, these findings
highlight the need for further research to explore the relationship
between crash risk, driving experience, confidence and functional
performance.

References

Anderson, P., Adena, M., Montesin, H., 1993. Trends in road crash fatality rates.
Summary Report: Australia 1970-1990. INSTAT, Canberra.

Attewell, R., 1998. Women behind the wheel: A statistical overview of road crash
involvement. Report No. CR178. Australian Transport Safety Board, Canberra.

Australian Transport Safety Board, 1996. Female car driver and risk. Monograph 12.
Australian Transport Safety Board, Canberra.

Bishu, R., Foster, B., McCoy, P., 1991. Driving habits of the elderly - a survey. In:
Proceedings of the 35th Annual Meeting of the Human Factors and Ergonomics
Society, San Francisco, California.



522 J. Oxley et al. / Accident Analysis and Prevention 42 (2010) 515-522

Burkhardt, J., Berger, A., McGavock, A., 1998. The mobility consequences of the
reduction or cessation of driving by older women. In Women’s Travel Issues:
Proceedings from the Second Conference, pp. 439-454. Report No FHWA-PL-97-
024. Federal Highway Administration, US Department of Transport, Washington
DC.

Catchpole, J., Styles, T., Pyta, V., Imberger, K., 2005. Exposure and accident riskamong
older drivers. Report 2005-12. Australian Road Research Board, Melbourne.
Cedersund, H-A., 1990. Who drivers, the man or the woman? Report No. T86.
Swedish National Road and Transport Research Institute (VTI), Linkoping, Swe-

den.

Charlton, J., Oxley, ]., Fildes, B., Newstead, S., Oxley, P., 2003. Self-regulatory
behaviours of older drivers. In: Proceedings of the 47th Annual AAAM Confer-
ence, Lisbon, Portugal.

Dobbs, B., 2001. Medical conditions and driving: Current knowledge. Technical
Report. National Highway Transportation Safety Administration and the Asso-
ciation for the Advancement of Automotive Medicine project, Washington DC,
USA.

Eberhard, J., 1996. Safe mobility of senior citizens. Journal of International Associa-
tion of Traffic and Safety Sciences 20 (1), 29-37.

Evans, L., 1991. Traffic Safety and the Driver. Van Nostrand Reinhold, New York.

Evans, L., 2001. Female compared with male fatality risk from similar physical
impact. Journal of Trauma 50 (2), 281-288.

Fernandes, R., Job, S., Hatfield, ]., 2007. A challenge to the assumed generalisability
of prediction and countermeasures for risky driving: different factors predict
different risk driving behaviours. Journal of Safety Research 38 (1), 59-70.

Fildes, B., Fitzharris, M., Charlton, J., Pronk, N., 2001. Older driver safety — a challenge
for Sweden'’s ‘Vision Zero'. In: Proceedings of the Australian Transport Research
Forum, Hobart.

Finison, K., Dubrow, R., 2002. A comparison of Maine crashes involving older drivers
using CODES (Crash Outcome Data Evaluation System) linked data. Report No.
DOT HS 809 407. National Highway Traffic Safety Administration, Washington
DC.

Gallo, J., Rebok, G., Lesikar, S., 1999. The driving habits of adults aged 60 years and
older. Journal American Geriatric Society 47, 335-341.

Hakamies-Blomgqvist, L., Wahlstrém, B., 1998. Why do older drivers give up driving?
Accident Analysis and Prevention 30, 305-312.

Hakamies-Blomqvist, L., Sirén, A., 2003. Deconstructing a gender difference: driv-
ing cessation and personal driving history of older women. Journal of Safety
Research 34, 383-388.

Holland, C., Rabbitt, P., 1992. People’s awareness of their age-related sensory and
cognitive deficits and the implications for road safety. Applied Cognitive Psy-
chology 6,217-231.

Holland, C., Rabbitt, P., 1994. The problems of being an older driver: comparing the
perceptions of an expert group and older drivers. Applied Ergonomics 25 (1),
17-27.

Hu, P., Jones, D., Reuscher, T., Schmoyer, R., Truett, L., 2000. Projecting fatalities
in crashes involving older drivers, 2000-2025. Report ORNL-6963. Oak Ridge
National Laboratory, Tennessee.

Janke, M., 1994. Age-related disabilities that may impair driving and their assess-
ment: literature review. California Department of Motor Vehicles, Sacramento.

Kostyniuk, L., Molnar, L., Eby, D., 1998. Are women taking more risks while driving?
Alook at Michigan drivers. In: Proceedings of the Second National Conference in
Women'’s Travel Issues. US Department of Transportation, Washington DC, pp.
502-516.

Li, G., Baker, S., Langlois, J., Kelen, G., 1996. Are female drivers safer? An application
of the decomposition method. Epidemiology 9, 379-384.

MacDonald, 1994. Young driver research program: a review of information on young
driver performance characteristics and capacities. Report No. CR129. Australian
Transport Safety Bureau, Canberra.

Margolis, K., Kerani, R., McGovern, P., Songer, T., Cauley, ]J., Ensrud, K., 2002. Risk
factors for motor vehicle crashes in older women. Journals of Gerontology, Series
A: Biological Sciences and Medical Sciences 57a (3), M186-M191.

Marottoli, R., Richardson, E., Stowe, M., Miller, E., Brass, L., Cooney, L., Tinetti, M.,
1998. Development of a test battery to identify older drivers at risk for self-
reported adverse driving events. Journal of the American Geriatrics Society 46
(5), 562-568.

Massie, D., Campbell, K., Williams, A., 1995. Traffic accident involvement rates by
driver age and gender. Accident Analysis and Prevention 27 (1), 73-87.

Matthews, M., 1986. Aging and the perception of driving risk and ability. In: Pro-
ceedings of the Human Factors Society, 30th Annual Meeting, pp. 1159-1163.

New Zealand Land Transport Safety Authority, 2000. Travel survey report: Increas-
ing our understanding of New Zealanders’ travel behaviour - 1997/1998. Land
Transport Safety Authority, Wellington, NZ.

Noble, B., 2000. Travel characteristics of older people. Transport Trends, 9-25.

Organisation for Economic Co-operation and Development, 2001. Ageing and trans-
port: Mobility needs and safety problems of an aging society. Report ERS4. OECD
Scientific Expert Group, Paris, France.

Parker, D., MacDonald, L., Sutcliffe, P., Rabbitt, P., 2001. Confidence and the older
driver. Ageing and Society 21 (2), 169-182.

Rimmd, P.-A., Hakamies-Blomqvist, L., 2002. Older drivers’ aberrant driving
behaviour, impaired activity, and health as reasons for self-imposed driving
limitations. Transportation Research, Part F 5, 345-360.

Rosenbloom, S., 1996. Trends in women'’s travel patterns. In: Proceedings of the
Second National Conference in Women'’s Travel Issues. US Department of Trans-
portation, Washington DC, pp. 15-34.

Rosenbloom, S., 1999. The mobility of the elderly: there’s good news and bad news.
In: Paper presented at the Transportation in An Aging Society; A Decade of
Experience Conference.

Rumar, K., 1986. Elderly drivers in Europe. Swedish Road and Traffic Research Insti-
tute, Linkoping, Sweden.

Sharot, T., Riccardi, A., Raio, C., Phelps, E., 2007. Neural mechanisms mediating opti-
mism bias. Nature 450, 102-105.

Simon, F., Corbett, C., 1996. Road traffic offending, stress, age, and accident history
among male and female drivers. Ergonomics 39, 757-780.

Sirén, A., Heikkenen, S., Hakamies-Blomqvist, L., 2001. Older female road users: a
review. Report No. 467A. Swedish National Road and Transport Research Insti-
tute (VTI), Linképing, Sweden.

Smiley, A., 1999. Adaptive strategies of older drivers. Paper presented at the
Conference on Transportation in an Aging Society: A decade of Experience.
Transportation Research Board, Maryland, USA.

Stutts, J., Wilkins, J., Reinfurt, D., Rodgman, E., Van Heusen-Causey, A., 2001. The
premature reduction and cessation of driving by older men and women. Project
G.7, Final report. University of North Carolina. Highway Safety Research Center.

Stutts, J., Wilkins, J., Schatz, S., 1999. The decision to stop driving: results of focus
groups with seniors and family members. Paper presented at the 78th Annual
Meeting of the Transportation Research Board, Washington DC.

Ulfarsson, G., Mannering, F., 2004. Differences in male and female injury severities
in sport-utility vehicle, minivan, pickup and passenger car accidents. Accident
Analysis and Prevention 36, 135-147.

West, C., Gildengorin, G., Haegerstrom-Portnoy, G., Lott, L., Schneck, M., Brabyn, ].,
2003. Vision and driving self-restriction in older adults. Journal of American
Geriatrics Society 51, 1348-1355.



	Older female drivers: An emerging transport safety and mobility issue in Australia
	Introduction
	Method
	Questionnaire
	Recruitment

	Results
	Sample characteristics
	Driving experiences
	Driving reduction and cessation
	Crash risk

	Discussion
	Conclusions
	References


