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Development of a Video-Based Hazard Detection Task:
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Abstract: We are developing tasks on a laptop computer to enable cheaper and easier driving assessments at medical
institutions. The aim of this preliminary study is to characterize the performance of young drivers in the developed
tasks. The participants were 42 young licensed drivers who performed a video-based hazard detection task and a visu-
al searching task (Trail Making Test). In the hazard detection task, they were instructed to touch the hazardous events
on the computer screen that was likely to become involved in a traffic conflict during a driving video. Results showed
that the video included 11 hazards and young drivers detected hazardous events during a particular period of time. For
the visual searching tasks, our computer-based TMT had proper cognitive load, which was not found in existing pa-
per-based TMT. Further investigations recruiting subjects from other age groups should be necessary to validate our
driving assessment programs.
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Introduction

Automobiles are an essential means of transporta-
tion for modern daily living [1]. Difficulty with driving
automobiles due to a disability is known to significantly
reduce quality of life [2—4]. In Japan, the Road Traffic
Law was revised in 2002 to stipulate that many medical
conditions constituted relative grounds for disqualifi-
cation. In light of this change, occupational therapists
now have more opportunity, and greater responsibility,
to perform driving assessments for patients with stroke
and brain injury. Typically, the determination of fitness
to drive after a brain damage is made by a public safety

Received: 3 August 2016, Accepted: 19 January 2017

Corresponding to: Tsutomu Sasaki, Division of Occupational Therapy,
Department of Rehabilitation, Faculty of Health Science, Hokkaido
Chitose College of Rehabilitation, 2-10, Satomi, Chitose, Hokkaido,
066-0055, Japan (former affiliation: Division of Occupational Therapy,
School of Health Sciences, Faculty of Medicine, Shinshu University)
e-mail: t-sasaki@chitose-reha.ac.jp

©2017 Japanese Association of Occupational Therapists

(Asian J Occup Ther 13: 47-54, 2017)

commission based on an off-road evaluation performed
at a medical institution and an on-road evaluation
carried out at a driving school. As public safety commis-
sions defer to the judgments of medical institutions, spe-
cifically doctors’ diagnoses, these medical institutions
must provide appropriate evaluations and assistance.
In particular, although adaptive driving devices can be
used to compensate for a decline in driving ability due
to motor disability, it is not easy to compensate similarly
for cognitive disability, and an appropriate assessment
of this type of disability is therefore required [5].

The off-road evaluations currently carried out in
medical institutions mainly consist of neuropsychologi-
cal tests performed by occupational therapists. The tests
most often used for driving assessments include visual
searching tasks [6—8], reaction time tasks [9—11], visuo-
spatial recognition tasks [12—14], the useful field of
view test [15—16], and the Stroke Drivers Screening As-
sessment (SDSA) [17-20]; however, as these are static
tests, they are all far removed from the actual experience
of driving. We believe that dynamic tasks using moving
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images are more appropriate for driving assessments.
In fact, assessments using driving simulators have been
shown to be highly valid as driving assessments [21-23],
but these are too expensive and require too large an
installation site to be of practical use.

We have, therefore, used actual driving footage to
develop a hazard detection task on a laptop computer.
We also developed a visual searching task capable of as-
sessing visual searching ability, which is regarded as the
most important element in driving [24]. The objective of
the present study was to evaluate the characteristics of
young holders of driver’s licenses in the performance of
these two tasks.

Methods

Participants

The participants were 42 young driver’s license
holders (15 male and 27 female; mean age 21.7 = 2.4
years, range 19—33 years). None had any history of neu-
rological disease, ophthalmic problems, or other issues
that might affect their participation in the study. Nine
participants had obtained their driver’s license within
the previous year, 14 within the previous 1-2 years, 9
within the previous 2—3 years, 6 within the previous 3—4
years, and 4 at least 4 years previously. In terms of driv-
ing frequency, 2 participants drove every day, 3 drove
once every 2—3 days, 5 drove once a week, 21 drove
several times a year, and 11 reported driving almost
never. One participant each had either experienced acci-
dents involving skidding on a snowy road, or reversing
into an object while parking, or colliding with an object
due to not paying attention to what was in front of them.
Both verbal and written informed consent were obtained
from all the participants. This study was approved by
the Ethics Committee of Shinshu University’s Faculty of
Medicine (approval no. 2081).

Hazard detection task

We used a dashboard camera (Venture Craft,
Paparazzi) to record actual video footage of driving
and extracted and edited segments from this recorded
footage in which hazard prediction was used to produce
a driving scenario. The maximum speed during the
recording of this driving footage was approximately 40
km/h. MovieWriter2010 Pro (CORE) was used to edit
the videos. The completed driving scenario comprised
an eight-scene (four in the city center and four in resi-
dential areas) video lasting approximately two minutes.
Each of the scenes was between 15 s and 40 s long. The
four city-center segments included scenes that required
drivers to watch carefully for oncoming vehicles, buses
stopping to allow passengers to alight and board, pedes-

trians walking along the sidewalk and crossing the road,
and oncoming traffic when either entering or turning
right at an intersection, turning right at the intersection.
The four residential area video segments included
scenes requiring drivers to watch out for pedestrians and
cyclists unexpectedly entering their path as they drove
along narrow streets, and entered the main road. Both
the city-center and residential scenes required drivers
to drive forward, negotiate curves, stop, and to proceed
slowly.

The participants had to identify scenes of predicted
risk during the two-minute driving scenario. They were
instructed to touch the touch panel on a laptop computer
(Let’s Note CF-C1B, Panasonic, 12.1-inch) every time
they identified such a scene (Fig. 1). Every time they
touched the panel, the video stopped, and the onscreen
still image was captured. At this point, the authors asked
the participants about the identified elements and re-
corded them on an assessment monitor (Plus One, LCD-
10000U, Century, 10-inch). Touching the panel again
restarted the driving scenario. The participant-identified
elements, still images marked with the exact locations,
and the times they touched the screen were saved on the
computer. The hazard detection task program was devel-
oped by Nishizawa Electric Meters Manufacturing Co.,
Ltd. The results were used to evaluate the characteristics
of the locations and touch on the screen, the elements
the participants identified, the frequencies with which
they were identified, and the times at which they were
detected.

Visual searching task

The trail-making test (TMT) was used for the visual
searching task illustrations. The TMT is a test designed
to evaluate visual searching ability, and it consists of
two parts—Part A (TMT-A) and Part B (TMT-B) [25].
In TMT-A, the participants saw the numerals 1 through
25 on a computer screen, and they were asked to touch
them in ascending order. In TMT-B, they were shown
the numerals 1 through 13 and the Japanese hiragana
characters & (a) through L (shi) on the screen, and
they were asked to touch the numbers and hiragana
alternately in the order 1 — & — 2 — \», and so on to
the end. The participants started the tasks themselves
by touching the “Start” button, and the characters #& ]
(shuiiryo, “end”) appeared immediately after the final
target was touched. For both tasks, sounds indicating
either a correct or incorrect target were played when
each target was touched. Even after a target had been
touched correctly, it remained on the screen. The time
required, time to touch for each target, and the numbers
of correct and incorrect answers were saved on the
computer. The results were used to calculate the time re-
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Evaluation monitor

Fig. 1. Experimental setup.

quired, the number of incorrect answers, and the cogni-
tive load value (the time required for the TMT-B divided
by the time required for the TMT-A). The cognitive load
is an index of the difference in difficulty between the
TMT-A and TMT-B, and as the TMT-B is more difficult
than the TMT-A (Lehrner et al., 2008), the cognitive
load is > 1 if the TMT is valid. In addition to the com-
puter-based TMT, we also administered the paper-based
TMT to examine the validity of the computer-based
TMT as a task to evaluate visual searching ability. The
order of the task conditions (computer-based TMT and
paper-based TMT) was counter balanced between sub-
jects. The visual searching task program was developed
by Nishizawa Electric Meters Manufacturing Co., Ltd.

Results

Hazard detection task

The mean number of participant-identified hazards
during the -eight-segment, two-minute-long driving
scenario was 5.5 + 2.3 (range 2—11) per person. After
scenes identified by < 10% of the participants (< 4/42)
were excluded from all the hazards identified, 11 scenes
were left. These comprised watching out for oncoming
vehicles and traffic lights when entering an intersection
(17%), watching out for incoming vehicles from the
left (62%), watching out for a stopped bus preparing
to start up again (43%), watching out for an incoming
vehicle making a wide turn (93%), complying with the
requirement to stop when entering a main road (38%),
watching out for oncoming traffic when turning right
at an intersection (38%), being careful not to run over
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pedestrians when turning right at an intersection (19%),
watching speed when driving down a narrow road (71%),
watching out for pedestrians on the left stepping out
unexpectedly (24%), watching out for an oncoming ve-
hicle stopped across the center line (50%), and watching
out for a bicycle crossing against the lights (64%). The
hazard “watching out for oncoming vehicles and traffic
lights when entering an intersection” (17%) was identi-
fied during a 5-s interval 18—23 s after the video began,
and “watching out for a vehicle making a wide turn”
(93%) was identified during a 14-s interval 38—52 s after
the video began, indicating that the time range during
which hazards were identified varied depending on the
specific hazard (Table 1).

Visual searching task

One participant was excluded due to missing
values, and the results from 41 participants were there-
fore analyzed. Non-repeated measure two-way ANOVA
showed the interaction between condition (computer
versus paper) and type (TMT-A versus TMT-B) (F(1,80)
= 26.6, p < 0.0001). A simple main effect analysis
revealed that the time taken in computer-based TMT-A
was significantly shorter than in computer-base TMT-B
(F(1,80) = 50.6, p < 0.0001), and in paper-based TMT-A
(F(1,80) = 53.0, p < 0.0001) (Fig. 2). The number of
incorrect answers was found only in computer-based
TMT-B, and a significant interaction was found between
condition and type (F(1,80) = 33.1, p < 0.0001). A
simple main effect analysis revealed that the number
of incorrect answers in computer-based TMT-B was
significantly greater (F(1,80) = 16.6, p <0.0001). As for
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Table 1. Results of hazard detection task.

HAZARD DETECTION

Hazard Hazard location Detection Detection time (s) Type of hazard
frequency (range)
| 17% 20.1 £ 1.6 Watching out for oncoming vehicles and traffic lights
° (18-23) when entering an intersection
27.6+1.0 . . . .
2 62% Watching out for incoming vehicles from the left
(26-29)
28.9+2.1 Watching out for a stopped bus preparing to start up
3 43% .
(26-35) again
40.7+3.2 Watching out for an incoming vehicle making a wide
4 93%
(38-52) turn
47.8+6.5 Complying with the requirement to stop when entering a
5 38% .
(39-58) main road
649+1.8 Watching out for oncoming traffic when turning right at
6 38% . .
(62-69) an intersection
663+ 1.7 Being careful not to run over pedestrians when turning
7 19% . . .
(64—69) right at an intersection
82.5+6.0 . .
8 71% Watching speed when driving down a narrow road

(72-89)
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Table 1. Results of hazard detection task (continued).
Hazard Hazard location Detection Detection time (s) Type of hazard
frequency (range)
9 24% 108.5+£1.0 Watching out for pedestrians on the left stepping out
’ (107-110) unexpectedly
116.9+0.7 Watching for an oncoming vehicle stopped across the
10 50% .
(116-118) center line
11 64% 1280+ 1.2 Watching out for a bicycle crossing against the lights
° (124-130) £ 4 £ a8 £
¥ p<0.0001
| n.s. | |
o0 ** p<0.0001 ns. #* p <0.00001

80

Time taken (seconds)

TMT-A

TMT-B
Computer

TMT-A
Paper

Fig. 2. Comparisons of time taken in visual searching task.

the cognitive lead, the computer-based TMT showed a
significant higher cognitive load than the paper-based

Non-repeated measure two-way ANOVA revealed
significant interaction between task conditions (Com-
puter vs. Paper) and task types (TMT-A vs. TMT-B).
Analysis of simple main effect showed that time taken
in the computer-based TMT-A significantly shorter
than the computer-based TMT-B, and the paperbased
TMT-A.

TMT ((40) = 6.4, p < 0.00001) (Fig. 3).

TMT-B

Cognitive load (TMT-B/TMT-A)

0.5 4

Computer

Paper

Fig. 3. Comparisons of cognitive load in the visual searching

task.
Cognitive load of the computer-based TMT is signifi-
cantly higher than the paper-based TMT.

Correlation between hazard detection task and visual
searching task

To examine the relationship between the hazard de-
tection task and the visual searching task, we calculated
Pearson correlation coefficient (r) as a function of the

number of detection in the hazard detection task and the
time taken in the visual searching task. Results showed
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that no significant correlation was found for the number
of detection versus the computer-based TMT-A (= 0.10,
p>0.1), the TMT-B (» = 0.02, p > 1.0), the paper-based
TMT-A (r =—0.06, p > 0.1), and the TMT-B (r = —0.07,
p > 1.0) (Fig. 4).

Discussion

In this study, we reported that the characteristics
of young licensed drivers in newly developed hazard
detection task, and examined the validity of the comput-
er-based visual searching task as a measure of cognitive
lead.

Recently, the road sign recognition task has shown
correlations with on-road driving evaluations, enabling
assessments of an individual’s ability to read driving-
related situations [19, 26—27]. In this task, driving
situations are displayed as photographs or illustrations,
and the participant is asked to choose the road sign
most appropriate to each situation. This task, however,
only evaluates the participant’s understanding of the
situation and his or her knowledge of road signs without
assessing their ability to predict hazards. Actual driving
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also requires the ability to deduce the situation after
having seen the road sign, the opposite process from
what is assessed in this test. In addition, as this test uses
photographs or illustrations, rather than video footage,
it is far removed from actual driving situations in which
visual information changes moment by moment. Nouri
and Lincoln (1992) [28] have described a task in which
participants are shown a 3-min driving video and are
asked to predict hazards. That test, however, requires
participants to recall of hazards at the end of the driving
video, meaning that it does not evaluate the immediate
ability to predict risk. The hazard detection task we have
developed, however, assesses the ability to predict risk
in real time during a driving video, meaning that it is
capable of evaluating the ability to judge situations in an
environment similar to that of actual driving. Although
hazard detection ability assessment using driving videos
has previously been reported [29], these assessments
were not designed to be conducted in medical institu-
tions. To our knowledge, in Japan, there are no previous
reports on hazard detection ability assessment using
video. Furthermore, video-based assessment procedures
reflective of Japanese traffic conditions, scenery, and
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Fig. 4. Correlation between hazard detection task and visual searching task.
No significant correlation is found between number of detection in hazard detection task and time taken in visual search-

ing task.
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traffic rules are necessary.

We found that when young licensed drivers com-
pleted our hazard detection task, their responses were
characterized by variations in the frequency with which
different hazards were detected, but there was a consis-
tent time range during which they were detected. The
fact that the detection frequency varied indicates that
there is a priority order for those hazards that should
be detected in the driving scenario. This suggests that
hazard detection failure of frequently identified objects
may indicate low ability in predicting hazards. A clear
delay in hazard identification beyond the normal time
range, as found in this study, may also indicate low
hazard prediction ability. However, it should be noted
that the hazard detection task has limitations. One of the
most important limitations is that this task is not capable
of evaluating the ability of actual behavioral response
to avoid accidents. Therefore, the relation to the per-
formance in on-road assessments such as road test [30]
should be examined.

As for the visual searching task, the TMT is a well-
known neuropsychological test for assessing visual
searching ability, and its results are known to be cor-
related with on-road driving evaluations [25, 31-32].
Reports vary concerning the time required to perform
the TMT tasks [12, 33—34], and no standardized data are
available, but the TMT’s most important characteristic is
that the TMT-B must have a higher cognitive load than
the TMT-A [35]. Accordingly, the TMT-B should require
more time to complete than does the TMT-A, and its
performance should result in more errors. In our study,
this was definitely the case. Unlike existing paper-based
TMT, the computer-based TMT-B required more time
than did the TMT-A, and the number of errors was
greater. The cognitive load of the TMT-B was, therefore,
greater than that of the TMT-A, demonstrating that the
tasks in our TMT are valid. This task is also performed
solely by touching the screen, making it more useful
for assessing pure visual searching ability than existing
TMTs, which also involve motor function by requiring
participants to join targets with a pencil.

Another important result of our study was that the
number of detections in the hazard detection task did
not correlate to the time required in the visual searching
task. This would suggest that the hazard detection task
measures different ability from the visual searching
task. Successful TMT performance requires rapid visual
processing, on the other hand, the hazard detection task
requires not only visual processing but also the ability
to predict hazardous events. As safety driving involves
a wide variety of cognitive abilities [36—38], the devel-
opment of tasks in addition to those used in the present
study might enable the development of a low-cost
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driving assessment program that does not require the
installation of any equipment.

Conclusions

This pilot study showed that the video-based hazard
detection task included 11 hazardous events to be de-
tected at various times, and that young drivers detected
hazardous events during a particular period of time, and
also that the computer-based TMT was valid to evaluate
visual searching ability. The results of this study, how-
ever, only illustrate the characteristics of young driver’s
licenses holders. Future research is needed to ascertain
the relevant characteristics of other age groups. Young
people and the elderly cause more traffic accidents than
do other age groups [39], and a study of elderly licensed
drivers’ hazard detection task performance, in particular,
will be important for developing a more thorough pic-
ture of drivers and their cognitive capabilities.

Acknowledgments: This study was performed with
the support of a Grant-in-Aid for Young Scientists (B);
Grant number 24700526. We are grateful to Mr. Hideya
Momose of Nishizawa Electric Meters Manufacturing
Co., Ltd., for his exceptionally valuable program devel-
opment advice.

References

[1] Persson D. The elderly driver: deciding when to stop.
Gerontologist. 1993; 33: 88—-91.

[2] Hunt LA. Evaluation and retraining programs for older
drivers. Clin Geriatr Med. 1993; 9: 439—-48.

[3] Jung W, Luderitz, B. Quality of life and driving in recip-
ients of the implantable cardioverter-defibrillator. Am J
Cardiol. 1996; 78: 51—6.

[4] Lister R. Loss of ability to drive following stroke: the
early experiences of three elderly people on discharge
from hospital. Br J Occup Ther. 1999; 62: 514-20.

[5] Lane AK, Benoit D. Driving, brain injury and assistive
technology. NeuroRehabilitation. 2011; 28: 221-9.

[6] Galski T, Bruno RL, Ehle HT. Prediction of behind-the-
wheel driving performance in patients with cerebral brain
damage: a discriminant function analysis. Am J Occup
Ther. 1993; 47: 391-6.

[7]1 Mazer BL, Korner-Bitensky NA, Sofer S. Predicting abil-
ity to driver after stroke. Arch Phys Med Rehabil. 1998;
79: 743-50.

[8] Alexandersen A, Dalen K, Bronnick K. Prediction of
driving ability after inconclusive neuropsychological
investigation. Brain Inj. 2009; 23: 313-21.

[9] Lundqvist A, Alinder J, Alm H, Gerdle B, Levander S,
Ronnberg J. Neuropsychological aspects of driving after
brain lesion: simulator study and on-road driving. Appl
Neurospychol. 1997; 4: 220-30.



54 HAZARD DETECTION

[10] Soderstrom ST, Pettersson RP, Leppert J. Prediction of
driving ability after stroke and the effect of behind-the-
wheel training. Scand J Psychol. 2006; 47: 419-29.

[11] Sommer M, Heidinger C, Arendasy M, Schauer S,
Schmitz-Gielsdorf J, Hausler J. Cognitive and personality
determinants of post-injury driving fitness. Arch Clin
Neuropsychol. 2010; 25: 99—117.

[12] Schanke AK, Sundet K. Comprehensive driving assess-
ment: neuropsychological testing and on-road evaluation
of brain injured patients. Scand J Psychol. 2000; 41: 113—
21.

[13] Dawson JD, Anderson SW, Uc EY, Dastrup E, Rizzo M.
Predictors of driving safely in early Alzheimer disease.
Neurology. 2009; 72: 521-7.

[14] Barrash J, Stillman A, Anderson SW, Uc EY, Dawson
JD, Rizzo M. Prediction of driving ability with neuro-
psychological tests: demographic adjustments diminish
accuracy. J Int Neuropsychol Soc. 2010; 16: 679—86.

[15] Akinwuntan AE, Feys H, De Weerdt W, Baten G, Arno P,
Kiekens C. Prediction of driving after stroke: a prospec-
tive study. Neurorehabil Neural Repair. 2006; 20: 417—
23.

[16] Novack TA, Banos JH, Alderson AL, Schneider JJ, Weed
W, Blankenship J, et al. UFOV performance and driving
ability following traumatic brain injury. Brain Inj. 2006;
20: 455-61.

[17] Nouri FM, Lincoln NB. Predicting driving performance
after stroke. BMJ. 1993; 307: 482-3.

[18] Lundberg C, Caneman G, Samuelsson SM, Hakamies-
Blomgqvist L, Almkvist O. The assessment of fitness to
drive after stroke: the Nordic Stroke Driver Screening
Assessment. Scand J Psychol. 2003; 44: 23-30.

[19] Selander H, Johansson K, Lundberg C, Falkmer T. The
Nordic stroke driver screening assessment as predictor
for the outcome of an on-road test. Scand J Occup Ther.
2010; 17: 10-7.

[20] Akinwuntan AE, Gantt D, Gibson G, Kimmons K, Ross
V, Rosen PN, et al. United States version of the stroke
driving screening assessment: a pilot study. Top Stroke
Rehabil. 2013; 20: 87-92.

[21] Lee HC, Cameron D, Lee AH. Assessing the driving per-
formance of older adult drivers: on-road versus simulated
driving. Accid Anal Prev. 2002; 894: 1-7.

[22] Mayhew DR., Simpson HM, Wood KM, Lonero L, Clin-
ton KM, Johnson AG. On-road and simulated driving:
concurrent and discriminant validation. J Safety Res.
2011;42: 267-75.

[23] Gibbons C, Mullen N, Weaver B, Requly P, Bedard M.
One- and three-screen driving simulator approaches to
evaluate driving capacity: evidence of congruence and
participants’ endorsement. Am J Occup Ther. 2014; 68:
344-52.

[24] Desapriya E, Harjee R, Brubacher J, Chan H, Hewapa-
thirane DS, Subzwari S, et al. Vision screening of older
drivers for preventing road injuries and fatalities. Co-
chrane Databese Syst Rev. 2014; 3: CD006252.

[25] Mazer BL, Sofer S, Korner-Bitensky N, Gelinas I, Hanley
J, Wood-Dauphinee S. Effectiveness of a visual attention
retraining program on the driving performance of clients
with stroke. Arch Phys Med Rehabil. 2003; 84: 541-50.

[26] Akinwuntan AE, De Weerdt W, Feys H, Pauwels J, Baten
G, Arno P, et al. Effect of simulator training on driving
after stroke: a randomized controlled trial. Neurology.
2005; 65: 843-50.

[27] Akinwuntan AE, Devos H, Feys H, Verheyden G, Baten
G, Kiekens C, et al. Confirmation of the accuracy of a
short battery to predict fitness-to-drive of stroke survivors
without severe deficits. J Rehabil Med. 2007; 39: 698—
702.

[28] Nouri FM, Lincoln NB. Validation of a cognitive assess-
ment: predicting driving performance after stroke. Clin
Rehabil. 1992; 6: 275-81.

[29] Horswill MS, McKenna FP. The development, validation,
and application of a video-based technique for measuring
an everyday risk-taking behavior: drivers’ speed choice. J
Appl Psychol. 1999; 84: 977-85.

[30] Akinwuntan AE, De Weerdt W, Feys H, Baten G, Amo P,
Kiekens C. The validitiy of a road test after stroke. Arch
Phys Med Rehabil. 2005; 86: 421-6.

[31] Janke MK, Eberhard JW. Assessing medically impaired
older drivers in a licensing agency setting. Accid Anal
Prev. 1998; 30: 347-61.

[32] Perumparaichallai RK, Husk KL, Myles SM, Klonoff PS.
The relationship of neuropsychological variables to driv-
ing status following holistic neurorehabilitation. Front
Neurol. 2014; 5: 1-7.

[33] Jones R, Giddens H, Croft D. Assessment and training of
brain-damaged drivers. Am J Occup Ther. 1983; 37: 754—
60.

[34] Bliokas VV, Taylor JE, Leung J, Deane FP. Neuropsycho-
logical assessment of fitness to drive following acquired
cognitive impairment. Brain Inj. 2011; 25: 471-87.

[35] Lehrner J, Maly J, Gleiss A, Auff E, Dal-Bianco P. Neu-
ropsychological performance and mild cognitive impair-
ment subtypes in patients reporting cognitive problems
attending a memory outpatient clinic. Eur J Geriatr. 2008;
10: 1-10.

[36] Sundet K, Goffeng L, Hofft E. To drive or not to drive:
neuropsychological assessment for driver’s license among
stroke patients. Scand J Psychol. 1995; 36: 47-58.

[37] Reger MA, Welsh RK, Watson GS, Cholerton B, Baker
LD, Craft S. The relationship between neuropsycholog-
ical functioning and driving ability in dementia: a meta-
analysis. Neuropsychology. 2004; 18: 85-93.

[38] Marshall SC, Molnar F, Man-Son-Hing M, Blair R,
Brosseau L, Finestone HM, et al. Predictors of driving
ability following stroke: a systematic review. Top Stroke
Rehabil. 2007; 14: 98—114.

[39] Klauer SG, Guo F, Simons-Morton BG, Ouimet MC, Lee
SE, Dingus TA. Distracted driving and risk of road crash-
es among novice and experienced drivers. N Eng J Med.
2014; 370: 54-9.



