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a b s t r a c t

A sample of over 2000 crashes involving drivers aged 60 years or over was considered, from three UK
midland police forces, from the years 1994–2007 inclusive. Each case was summarized on a database
including the main objective features (such as time and place), a summary narrative, a sketch plan and a
list of explanatory factors.

The main findings were that older drivers have significant problems with intersection collisions and fail-

Keywords:
Older driver
C
B

ing to give right of way; these formed the largest single class of crashes in the sample. Possible behavioural
explanations for this will be discussed, along with other findings regarding older driver blameworthiness,
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. Introduction

According to the UK Department for Transport (DfT, 2007a), the
umber of people over state pension age1 is projected to increase
y 11.9% from 10.9 million in 2002 to 12.2 million in 2011, and is
xpected to continue rising.

Previous UK research (Holland, 2001) has found that: “. . .there
s an increasing population of older people and a disproportionate
ncrease in the numbers of older people who drive and expect to
ontinue driving. Their mileage is also expected to increase over
he next few decades, and importantly, the change is substantial
nough to have a big impact on the age and sex base of the driving
opulation in the UK. In addition, both the driving styles and the
ypes of crashes older people have differ from those of younger and

iddle-aged people.”
Much research work has shown that older drivers are partic-

larly at risk at intersections, e.g. Langford and Koppel (2006),
ECD (2001), Boufous et al. (2008), Moore et al. (1982), Viano
t al. (1990), Verhaegen (1995), Bédard et al. (2002), and Rabbitt
nd Parker (2002). Boufous et al. (2008), for example, linked
olice crash records and hospitalization data from Australia. They
ound that ‘the presence of complex intersections, road speed

imit as well as driver’s error. . .were significant predictors of
njury severity in older people’. They also found that complex
ntersections with multiple lanes and branches were more likely
o result in severe injuries, and that crashes occurring in rural,
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1 Currently set at 65 years for males in the UK, 60 years for females. Parity to be
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rather than metropolitan, areas increased injury severity in older
drivers.

Reasons for this increased risk at intersections centre on the
fact that some older drivers may suffer various cognitive and per-
ceptual declines that can compromise their ability to perform gap
acceptance tasks at these locations. Some specific areas of decline
include:

(1) Problems with divided attention: Hakamies-Blomqvist et al.
(2004), in a review for the Swedish National Road and Trans-
port Research Institute, found that the intersection negotiation
task requires division of attention between many sub-tasks, and
that older drivers have more difficulty in filtering out irrelevant
stimuli under these conditions.

(2) Visual search problems: Maltz and Shinar (1999), in a two-
part eye movement study involving younger and older drivers,
found that older drivers had longer search episodes than
younger drivers, and that their visual search patterns were
characterized by more fixations and shorter saccades. Older
drivers also allocated a large percentage of their visual scan
time to a small subset of areas in a test ‘driving image’; in con-
trast younger drivers were shown to scan these images more
evenly. Additionally, Bao and Boyle (2009) found that, com-
pared to younger and middle-aged groups, older drivers had
a significantly smaller proportion of visual sampling to the left
and right during rural intersection negotiation. Bao and Boyle
also found that older drivers had significantly fewer glances
toward the turning direction, i.e. they risked failing to see things

that were directly in front of them at the intersection as they
turned.

(3) Narrowing of older drivers’ useful field of view and poor con-
trast sensitivity: Horswill et al. (2008) used a video-based
hazard perception test and an assessment battery on a sample

http://www.sciencedirect.com/science/journal/00014575
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of drivers aged over 65 years. They found that hazard percep-
tion response times increased significantly with age but that
this age-related increase could be accounted for by measures of
contrast sensitivity and useful field of view. Both these factors
make traffic conflicts harder to detect, which in turn impacts
on older drivers’ crash risk.

4) Poor judgement of vehicle approach speed: Hancock and
Manser (1997) conducted two ‘time to contact’ experiments,
and found that older drivers can be poor at judging the approach
speed of a visually simulated target vehicle. Furthermore, Spek
et al. (2006), using a statistical modeling approach, found that
drivers who needed to cross a stream of traffic tended to accept
smaller time gaps as the traffic approach speed increases. Spek
et al reported that this effect appeared to be stronger for older
drivers than for younger drivers, suggesting that the older
driver is more prone to collide with a speeding vehicle.

5) Slow post turn decision manoeuvring: The review by Hakamies-
Blomqvist et al. (2004) showed that, even when older drivers
were assisted by collision warning systems designed for inter-
sections (in a simulated driving task), they sometimes tended
to take more time to accelerate and complete their manoeuvre,
leading to more near misses. Another simulator study by Yan et
al. (2007) found that older drivers tended to select larger gaps
to make turns, turn the steering wheel more slowly, and keep
a further clearance distance from the vehicle ahead after the
turn.

With an ageing population which has greater susceptibility from
ide impacts (e.g. Viano et al., 1990), and reports of an increased
isk of fatality from side impacts as opposed to frontal impacts (e.g.
édard et al., 2002), it seems likely that the human and financial
ost of this type of crash will increase with time.

Several studies have raised issues regarding the reliability and
alidity of police crash reports in research: Rosman and Knuiman
1994), for example, compared routinely collected police reports
f traffic accidents and hospital discharge files. Within the linked
ataset, a comparison of like variables was made and showed good
greement between the two sources on accident type and road
ser type. However, police-reported levels of injury severity were
hown to be less reliable. Shinar et al. (1983) analysed the validity
f police reported accident data. They found that, although some
spects of accidents were reported with low reliability (notably
ccident injury severity, cf. Rosman and Knuiman, 1994), police
ere most reliable in reporting human direct causes. Begg et al.

1999) compared self-reported crash data with police traffic colli-
ion reports. They found that the level of agreement between the
elf-reported crash details and those recorded in police reports was
igh.

. Aims of the study

The aims of the study were to examine and analyse a sample of
olice reports of older driver crashes in order to gain insight into
he causation of these crashes and the factors underlying them.

. Method

Our method relies on the interpretation of the full sequential
ature of the crash story in each individual case, which is where the
echnique of qualitative judgment methodology proves more use-

ul than more traditional statistical methods applied to aggregated
ata.

A sample of over two thousand police reports of injury crashes
nvolving drivers aged 60 years and over (74% were men) was
rawn from three midland UK police forces. Single vehicle crashes
Prevention 42 (2010) 1018–1024 1019

were included. Crashes that were not reported to the police could
not be included in the study, and there is no easy way to estimate
their number in relation to the sample. Crashes that resulted in
vehicle damage, with no injuries to drivers, passengers or other
road users, were not included in this study.

Contained in each police file is a report sheet/card, which is a
summary of information about the crash such as date, time, loca-
tion, weather conditions, junction type and many other items. The
sheet also includes a brief crash story as interpreted by the attend-
ing police officer. It contains the actions, and in some cases the
reported intentions and behaviours of drivers and witnesses. In
addition to the report sheet/card, detailed files contain a range
of further items, which help to fill out the often complex circum-
stances of the crash. These include maps, photographs, statements
of vehicle examiners and, perhaps most importantly, interview and
witness statements which are rich in information. The interpreta-
tion consisted of the reconstruction of an entire crash story from
the information available in the police file.

The data were entered into a FileMaker Pro database customised
to handle the information and search parameters required for this
project. Data were entered describing the objective facts of each
case: time of day, speed limit, class of road, etc. A ‘prose account’
was also entered for each case giving a step-by-step description
of the crash. The prose accounts gave a detailed summary of the
available facts, including information from witnesses that appeared
to be sufficiently reliable. The causal story was always written
from the viewpoint of the older driver, though much consideration
was also given to other drivers’ actions and intentions. An inter-
est was taken in all crashes involving an older driver, regardless
of blameworthiness. All cases were assessed by coders as to the
blameworthiness of any participants in the crash. Drivers could be
rated as ‘to blame’, ‘at least partly to blame’, or ‘not to blame’ in
any given crash, in an analytic rather than legal fashion, and based
on the presence or absence of contributory factors to the crash for
each individual driver. Quantified percentages were not used. There
were also codings for unforeseen mechanical failure and miscella-
neous others. Comparisons using non-blameworthy drivers can be
used as a quasi-induced exposure measure; such measures have
been found to be effective in recent research, e.g. Chandraratna and
Stamatiadis (2009).

A minimum set of possible explanations for each crash was
recorded from a standard checklist adapted and developed from
a previous study (Clarke et al., 1998). This list has subsections for
the road environment, vehicle and rider characteristics, and specific
driver actions. Fatigue and illness were only recorded as explana-
tory factors when there was evidence that they directly played a
part in the crash (for example, an acute stroke pre-crash would be
contributory, while one–three months prior would not).

All cross-flow turn crashes were assessed for evidence of the
primary error categories that would be predicted by prior research.
These were:

(1) Problems with divided attention (after Hakamies-Blomqvist et
al., 2004); evidence of difficulty in filtering out irrelevant stim-
uli; distracted by the ‘wrong’ vehicle, pedestrians, etc.

(2) Visual search problems (after Maltz and Shinar, 1999; Bao and
Boyle, 2009); evidence suggesting smaller proportion of visual
sampling to the left and right during intersection negotiation;
looking in wrong direction; failure to re-check in correct direc-
tion, etc.

(3) Poor contrast sensitivity (after Horswill et al., 2008) evidence

of traffic conflicts having been hard to detect; low light levels;
low sun; mist, spray, or rain, etc.

(4) Poor judgement of vehicle approach speed (after Hancock and
Manser, 1997; Spek et al., 2006); evidence of poor approach
speed judgement; acceptance of inadequate time gaps.
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Table 1
Numbers of drivers in each blame category by age group.

Age group/gender Fully to blame, n Partly to blame, n Not to blame, n

60–64
Males 227 39 263
Females 69 14 75

65–69
Males 151 21 146
Females 57 5 57

70–74
Males 138 21 97
Females 49 8 31

75–79
Males 118 16 59
Females 59 4 18

80–84
Males 92 7 28
Females 33 1 6

85–89
Males 51 1 13
Females 16 0 3
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Logistic regression shows that increasing age as a variable sig-
nificantly affects blameworthiness (Exp(blame) = 1.058; p < 0.0001;
95% C.I. upper = 1.073; 95% C.I. lower = 1.043). In addition, female
older drivers appeared to show an increased blameworthiness ratio
Males 5 1 1
Females 3 0 0

5) Slow post turn decision manoeuvring (after Hakamies-
Blomqvist et al., 2004; Yan et al., 2007); evidence of more time
taken to accelerate and complete the manoeuvre.

Evidence for one other type of older driver crash was also exam-
ned: Freund et al. (2008) have defined unintended acceleration, or
A (sometimes referred to by UK police as ‘spontaneous accel-
ration syndrome’) as ‘an inadvertent, unexpected, high-power
cceleration from a stationary position or a very low initial speed
hat involves the unintentional pressing of the accelerator instead
f, or in addition to, the brake pedal’. They further suggest that
his definition be somewhat expanded to include those incidents
here an older driver may be proceeding normally until an emer-

ency arises ahead, at which point they hit the accelerator rather
han the brake.

Finally, entries were made in additional fields for comments and
uotes from involved drivers, taken from interview transcripts. The
eliability of coders’ interpretation of cases using this structured
ethod has been previously found to be good in a similar prior

tudy (Clarke et al., 1998). Three experienced coders were used;
ll were experienced drivers with additional expertise in foren-
ic crash reconstruction, and with inter-rater reliability better than
5%.

. Results

.1. General overview/summary

2007 cases involving a driver aged 60 or over were entered into
he database in total. 1206 (60%) of these involved an older driver
ho was either fully, or at least partly to blame for the crash. Table 1

hows numbers of male and female drivers in each age group who
ere fully to blame, partly to blame, and not to blame.

Older male drivers at fault (fully or partly to blame) in a crash

utnumbered older female at fault drivers by a ratio of over two
o one. This could, however, be an effect of different exposures
or male and female drivers. Unfortunately, there was no data on

ileage driven by the older drivers in this study, although the most
ecent National Travel Survey (NTS) (DfT, 2008) suggests that male
Fig. 1. Distribution of driver older driver age; all crashes (n = 2007).

drivers aged over 60 make between 36% and 28% more trips as car
drivers per year than female drivers aged over 60.

4.2. Driver age

Fig. 1 below shows the distribution of driver ages, in five year
bands, for all drivers in the sample, and for only those drivers con-
sidered to have been at fault to some degree (i.e. solely to blame,
or joint blame, based on the contributory factors in the crash that
were assigned to each driver). Fig. 1 shows the frequencies relating
to blame do not decrease as rapidly as the total count, hence by
deduction the proportion of drivers considered to blame increases
with driver age. (Drivers in the 90+ age band have been excluded
in this figure due to their very low frequency in the sample.)

4.3. Blameworthiness ratios

Fig. 2 shows the pattern of blameworthiness ratios across drivers
in each age band or sex group, i.e. the number of crashes where the
driver is rated as at least partly or fully to blame, divided by the
number of crashes caused by all other factors, most usually another
road user/driver. (This produces one set of odds, but is not the same
as an odds ratio.)

It can be seen that drivers in the first two age bands (60–64 years
and 65–69 years) appeared no more likely to have contributed to
a crash than they were to have been innocently involved in such a
crash. However, by the second to last age band (85–89 years), older
drivers as a whole appear to be over four times as likely to have con-
tributed to a crash than they were to have been innocently involved.
Fig. 2. Pattern of blameworthiness ratios by driver age and gender.
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Fig. 4. Percentage of right turn crashes within each older driver age band.

Table 3
Primary error categories in cross-flow turn crashes.

Error category Percentage contributing to
cross-flow turn crashes

Visual search problems 53.5
Poor judgement of approach speed 20.5

A classification tree was used to produce a prototype of cross-
Fig. 3. Types of ROWV crash: frequency by older driver gender.

omewhat in advance of older males, peaking at over five times
ore likely to have contributed to a crash in the 80–84 year old age

and. (Drivers in the 90+ age band have been excluded in this figure
ue to their very low frequency in the sample.) However, testing
or the equality of the proportions of male and female drivers to
lame in each age group (using Z-test for binomial distribution)
evealed no significant difference between male and female older
rivers with regard to blameworthiness.

.4. Right of way violation (ROWV) crashes

Of all the types of crash they became involved in, older drivers
eemed to have the greatest proportion of right of way violation
ROWV) crashes. Over 38% of the sample as a whole consisted of
uch crashes, and approximately 45% of all crashes where the older
river was considered at least partly to blame were ROWV col-

isions. Fig. 3 shows the distribution of differing types of ROWV
ollision for all older drivers to blame, and male and female older
rivers considered separately. (The frequencies of male and female
rivers do not sum to total to blame in all instances because there
ere some cases where the gender of the driver was not reliably

ecorded.)
Taken as a whole, ROWV showed a high level of older driver

lameworthiness. Ratios for all ROWV crashes are shown in Table 2;
he table also shows that average blameworthiness figure for all
lasses of ROWV in Fig. 3 was 2.84. There was only one class of
OWV crash where the older driver appeared to be more likely
o have been a victim of another driver’s mistake, and this was in
ane-changing collisions. The highest blameworthiness ratio was
ound in reversing crashes, where the older driver appeared over
ight and a half times more likely to have contributed to a reversing

rash than to have become the innocent victim of one.

Fig. 3 shows that the largest categories of ROWV crash occurred
here an older driver was performing cross-flow right turns onto

nd right turns off a road, and violated another driver’s right of

able 2
lameworthiness ratios in ROWV crashes.

Types of ROWV crash Blameworthiness ratio

Right turn on 3.50
Right turn off 2.95
Left turn on 2.27
Left turn off 2.13
X roads 1.67
Roundabout 1.85
Lane change 0.86
U turn 1.56
Reversing 8.75
All ROWV crashes 2.84
Divided attention/irrelevant stimuli 9.4
Contrast sensitivity 7.0
Slow post-turn manoeuvre 1.8

way while doing so (this is equivalent to left turns onto and off a
road in countries which drive on the right, such as the US and those
in the mainland EU). These two types of manoeuvre accounted for
approximately 64% of all ROWV crashes where the older driver was
considered at least partly to blame. Fig. 4 shows the percentage of
these cross-flow turning crashes within each age band. (Drivers in
the 90+ age band have been excluded in this figure due to their
very low frequency in the sample.) Fig. 4 shows a 16% rise in the
proportion of cross-flow turn crashes between the youngest age
band (60–64 years) and the oldest age band (85–89 years).

4.5. How do older drivers cause intersection collisions?

Our findings suggest that it was visual search problems that
were the most common failure in older driver cross-flow turn
crashes, accounting for over half of all such cases. Table 3 shows
the percentage of intersection decisions that were determined to
have been caused by different failure categories. (Approximately
6.4% of such cases could not be classified using this method.)

4.6. A prototype cross-flow turn crash
flow turn collisions, i.e. the most typical cross-flow turn collision
caused by an older driver (Fig. 5):Story:

Fig. 5. A prototype right turn collision.
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Table 4
Medical conditions contributing to older driver crashes.

Condition Number of cases
in sample

Myocardial infarction (heart attack) 26
Transient ischaemic attack (TIA), or stroke 25
Diabetes mellitus 6
Bronchitis, emphysema leading to uncontrolled

coughing attack
5

Alzheimer’s or other dementia 4
Visual field defects, uncorrected poor eyesight 4
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Parkinson’s disease 1
Aortic aneurysm 1
Bipolar disorder 1
Clinical depression 1

It was the middle of the afternoon on a fine day in summer.
The driver (M,60) of a Honda Jazz (1) was waiting at a give
way line to turn right onto an urban A road with a 48 km/h
(30 mph) limit. He looked right and left, but failed to see an
approaching Kawasaki motorcycle (2), ridden by (M,48) that
was approaching from the right. The car pulled out in front of
the motorcyclist, who braked, but was unable to avoid a collision
with it. The motorcyclist received minor injuries, and driver 1
admitted that the crash must have been his fault. He completed
a National Driver Improvement Scheme course as an alternative
to prosecution for driving without due care and attention.

.7. Unintended acceleration (UA)/spontaneous acceleration
yndrome crashes and the older driver

UA crashes formed only a small part of the database; 47 cases,
r approximately 4% of total crashes where the older driver is at
east partly to blame. Nevertheless, this seemed to be a class of
rash that involved older drivers in particular, even within this
ample of crash involved drivers aged over 60. UA crash drivers
ere, on average, significantly older than at fault older drivers in
on-UA crashes. (Median age 77 years vs. median age 70 years;
< 0.0001; Mann–Whitney test.) There was no significant differ-
nce observed in the numbers of male/female older drivers in UA
s. non-UA crashes.

The vast majority of UA crashes involved older drivers of auto-
atic cars accelerating suddenly, either forward or reversing, and

sually while carrying out low-speed manoeuvring such as parking
nd reversing.

.8. Crashes with driver illness as a contributory factor

Crashes attributable to an older driver’s chronic or acute illness
ormed 9.3% of the sample. As might be expected, older drivers
hose illness contributed to a crash were, on average, significantly

lder (median age 73 years vs. median age 70 years; p = 0.001;
ann–Whitney test.) than drivers in non-illness crashes. There was

o significant difference observed in the numbers of male/female
lder drivers in illness vs. non-illness crashes.

Table 4 shows the rank order of types of medical condition con-
ributing to older driver crashes. (It should also be noted, however,
hat approximately one-third of these crashes had no details of the
recise medical condition affecting the driver.)

.9. Crashes with driver fatigue as a contributory factor
Crashes attributable to older driver fatigue formed approxi-
ately 4% of the sample. Fatigue affected drivers, unlike those

ffected by illness, were not significantly older than older drivers in
on-fatigue crashes. There was no significant difference observed in
he numbers of male/female older drivers in fatigue vs. non-fatigue
Fig. 6. Frequency of fatigue-related crashes by time of day.

crashes. When blameworthiness was considered, older drivers in
this sample appeared to be over five times more likely to cause a
fatigue related crash than become an innocent victim of one.

Fig. 6 shows that older driver fatigue-related crashes were con-
centrated in the afternoon, and that nearly half occurred in the four
hour period between midday and four o’clock in the afternoon.

5. Discussion

There would seem good reason to assume that this sample from
three large counties of the UK, containing a wide variety of roads
and several major conurbations, is representative: Figures from
total UK road casualties in 2007 (DfT, 2007b) suggest that our sam-
ple contains approximately 6% of all drivers aged over 60 years
injured in road crashes that year. The most recent UK Census data
(ONS, 2001) also shows that these three counties contained approx-
imately 4% of the total number of people (of all ages, and aged over
60) in the UK at that time.

It is clear from the evidence presented here that, although older
drivers are often considered a homogenous group, there were wide
differences in the type of crash and blameworthiness of the driver
in different age groups of older driver. Drivers aged under 70, for
instance, appeared to suffer just as much from other crash-causing
drivers (of any age) crashing into them as they did by causing
crashes themselves. To judge from this sample at least, there would
seem little point in concentrating road safety campaigns (for exam-
ple) on a group of drivers who are as likely to be an innocent victim
as they are to be a blameworthy driver. However, after 70 years,
blameworthiness ratios appeared to rise with age; drivers aged 85
years or more appeared to be over four times as likely to have con-
tributed to a crash than they were to have been innocently involved.

It is likely that some older drivers suffer cognitive decrements
as they age. Lundberg et al. (1998), for example, found that, com-
pared with controls, crash-involved suspended drivers aged over
65 years performed less well on tests of visuoconstructive ability,
psychomotor speed, and visuospatial memory. A combination of
three tests involving visuoconstructive ability, visuospatial mem-
ory, and verbal episodic memory correctly classified over 65% of
crash-involved suspended drivers in their study.

Cognitive decrements may lead to some older drivers having
clear difficulties in particular areas, the most obvious being right
of way violation crashes. It is possible that the high proportion of
visual search difficulties (in particular) found in older driver cross-
flow turn crashes (turning right both ‘on’ and ‘off’ a road, in the
UK) within this study occurred as a result of increased levels of

‘change blindness’ in older drivers. This is a phenomenon whereby
a driver shows an inability to detect changes made to an object or a
scene during an eye saccade or blink. Caird et al. (2005), for exam-
ple, found that drivers aged 65 years or more made less ‘correct’
decisions than either young or middle aged drivers in a change
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lindness experiment involving the manipulation of 36 intersec-
ion images.

Another possible explanation for visual search failures at
unctions lies in the ‘useful field of view’ (UFOV) identified by
esearchers such as Horswill et al. (2008) and Owsley et al. (1991).
he UFOV refers to the visual field extent needed for a specific
isual task, and the size of the UFOV is different from visual field
ize as determined by clinical perimetry; it is smaller than the area
f visual sensitivity. The UFOV is measured binocularly and can
equire detection, localization, or identification of suprathreshold
argets in complex visual scenes. Owsley et al. (1991) reported that
he impact of these variables is generally much greater for older
dults; their useful field of view test provided a measure of effi-
iency at the earliest stage of attention, at which visual stimuli
uickly capture and direct attention to highly salient visual events.
his ability is critical during driving and is particularly important
hen approaching an intersection, where visual attention must

uickly direct attention to events in the periphery. Owsley et al.
1991) reported that 95% of the intersection crashes sampled were
ncurred by subjects who failed the UFOV test, and all individuals

ith multiple crashes in the sample failed the UFOV.
Proposed countermeasures for reducing the likelihood of right

f way crashes involving older drivers have included engineering
ased solutions such as intersection decision support (IDS) systems.
reaser et al. (2006) performed an analysis of the effective of such
ystems on driver gap-acceptance behaviour at rural intersections
n the US. They found that signage providing detailed gap informa-
ion (i.e., time-to-arrival values, warning levels for gaps) resulted
n the best performance among older drivers, as opposed to sig-
age that did not provide specific gap-related information (i.e., only
etected vehicles approaching, but not safety of gap). Boufous et al.
2008) recommended other engineering based measures for reduc-
ng intersection crashes, such as the installation of traffic control
evices or four-way stop signs at complex intersections; increased
ign luminance; increased reflectivity of road markings; larger sign
ymbols; and better positioning of traffic signs. Oxley et al. (2006)
ave pointed to the many safety benefits of roundabouts as a form
f intersection, and further stated that, for all drivers, negotiating a
oundabout is a fundamentally simpler and safer task than choosing
coincident gap in two streams of traffic.

Other proposed solutions for the right of way problems of
lder drivers have included retraining initiatives: Kua et al. (2006)
eviewed several studies that focused on older driver retraining.
hey found some limited evidence that physical retraining and
isual perception retraining could improve driving related skills
n older drivers.

There is evidence from this sample that nearly 10% of older
river crashes were caused by chronic or acute illness. It was per-
aps not surprising to find quite high levels of illness in a sample
rawn from drivers aged over sixty years. It is likely that this
tudy has underestimated the contribution of chronic illness (and
edication) to older driver crash causation, as most frequently

nformation on either of these factors was not recorded in the
les. Researchers such as Johansson et al. (1997), and Viitanen et
l. (1998) have highlighted the role of neuropathological changes
n Alzheimer’s disease (AD) in fatal older driver crashes. They
mply that incipient AD may contribute to fatal crashes of aged
rivers. It has also been found (e.g. by Gatto et al., 2009) that even
ubclinical atherosclerosis can be linked with lower cognitive func-
ion in apparently healthy older adults. These studies suggest that
he forensic autopsy of older driver fatalities should include neu-

opathological examination. It is unfortunate that this information
roved unavailable in this study.

There have been a number of research studies recommending
est procedures that could be adopted by medical professionals
hen deciding whether an older at-risk driver should continue
Prevention 42 (2010) 1018–1024 1023

to drive. Molnar et al. (2007), for example, reviewed some clini-
cal measures that might be used by physicians to identify at-risk
older drivers, having pointed out that such physicians often lacked
evidence-based tools to do so. They found that sub-normal scores in
components of three ‘toolkits’ were associated with motor vehicle
crashes in their subjects. These toolkits were:

Mini-mental State Examination (MMSE), which contained such
components as orientation to time, spelling ‘WORLD’ backwards,
etc. (After Folstein et al., 1975). Freund and Colgrove (2008) have
also found the MMSE useful in distinguishing between safe and
unsafe drivers in a simulated driving experiment.

Driving Habits Questionnaire, including questions on how often
drivers committed lapses and misread signs, took the wrong turn
off a roundabout, or got into the wrong lane approaching a round-
about or junction. (After Parker et al., 2000).

Ottawa Driving and Dementia Toolkit, which included questions
such as ‘do you think at present you are a safe driver?’, and ‘have
you had any car crashes in the last year?’ (After Byszewski et al.,
2003).

In addition, Molnar et al. found that two other responses/tests
were associated with past or current crashes. These were the
response that participants were ‘bothered a great deal by Diabetes
Mellitus’, and the Timed Toe Tap Test (in which, with heel resting
on ground, time to tap left toes on ground 15 times is measured).
Molnar et al also reported that ‘almost all measures employed were
acceptable to enrolled patients’.

There were also crashes that, although relatively few in terms
of proportion in the sample, seemed to affect the oldest of elderly
drivers to a disproportionate extent: unintended acceleration (UA)
crashes, and fatigue-related crashes. The majority of UA crashes
involved automatic cars accelerating suddenly, either forward or
reversing, and usually while carrying out low-speed manoeuvring
such as parking and reversing. This is not a category of crash that
has been found in significant numbers in any of the other sam-
ples drawn by this research group in various studies over the years
(e.g. Clarke et al., 2002) so it seems reasonable to suggest that this
particular failure is more or less exclusive to drivers aged over 60:
There are no cases in the sample where an older driver becomes
the victim of another driver’s unintended acceleration under the
definition used (that of Freund et al., 2008). Rebok et al. (1994)
have suggested that Alzheimer’s disease (AD) could play a role in
the causation of UA crashes. Similarly, fatigue-related crashes were
relatively few in proportional terms, but older drivers did appear
to be more than five times as likely to have caused a fatigue related
crash as to have become the victim of another driver’s fatigue.
Fatigue crashes peaked during the afternoon, a time that has been
dubbed the ‘post-lunch dip’, when persons may perform poorly on
perceptual discrimination tasks (Craig et al., 1981).

6. Conclusions

To judge from this sample at least, older drivers in the UK do
not seem to have an increased number of crashes for which they
are to blame until around 70 years of age; thereafter, their level of
blameworthiness rises. Older drivers would appear to have signif-
icant problems with detecting and responding to other vehicles at
intersections, which leads to an increased level of blameworthiness
in right of way violation crashes. Further perceptual research that
investigated turn decisions at intersections might throw more light
on the precise nature of these processing failures.
Older drivers also suffer many crashes as a result of the increased
incidence of acute and chronic disease that age brings. They also
appear more likely to cause fatigue-related crashes than other
driver groups, at least when examined in an ‘induced exposure’
fashion. Cognitive failures in aging also seem to be linked to a
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inority of crashes where elderly drivers perform an ‘unintended
cceleration’ in an automatic vehicle.
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