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A Systematic Study of Computer-Based Driving Intervention Program
for Eldedy Drivers
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Abstract This study systematically analyzed computer-based driving intervention programs for seniors, to provide the
academic background for driving intervention for seniors. Articles published from January 2009 till December 2018
were researched and analyzed. 'PubMed, Google Scholar, and Science Direct' were used to search articles published
overseas, and 'RISS, KERIS, and KISS' searched for articles published in Korea. Based on the inclusion and exclusion
criteria, totally 359 papers were retrieved, and 10 articles were finally analyzed; 8 articles (80%) were evidence level
I, and 2 articles (20%) were evidence level III. Amongst the computer-based interventions, driving simulators (70%)
were the most common, followed by two video image training (20%) and one Nintendo Wii program (10%). In most
studies, driving simulators trained the cognitive and visual abilities of seniors and enhanced their abilities to cope with
risk situations under various simulated circumstances. Other interventions were also reported to have a positive effect.
For evaluating elderly drivers, the driving performance evaluation using a driving simulator was the most common;
in addition, evaluations of attention, space-time ability, cognitive function, risk perception, depression and anxiety
were also commonly used. We believe that it is appropriate to employ computer-based driving intervention programs
for seniors to train and evaluate various domains. We expect that these interventions can be used as an effective tool
for safe driving.
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Table 3. Summary of studies included in the review

Author Participants Intervention )
Evaluation Result
(year) Exp. Con. Exp. Con.
+ Driving simulator was used
(Fixed-base driving simulator of the .
L - Time pressure was proven to be a
University of Regensburg) .. . Lo .
o . . * Driving factor with a significant impact on the
. n=21 n=20 -Within a fixed period of time + Same as the| . .. .
Christhard . . simulator decision of making a left turn
Older Adult  |(under time pressure), enter the left|experimental . . .
et, . . . - It was video| - Despite a time pressure, young
drivers> | drivers>23t|turn lane and then, drive in group . .
al.(2011) . . taped and then, |drivers seemed to cope with the
65years 030 years |accordance with a traffic signal. o
. L . . observed situation better.
-Avoid collision with a coming
from the opposite side when driving
at left turn signal
+ Driving simulator was + Hazard + Data showed no differential
used(CogniFit Senior Driver improvements between the training
+ Played card | response
n=20 n=21 program) .. group and a control group on any
» game on a driving ..
Gaspar et, Older Older  |-14 aspects of cognition driving performance measure
. . .. . . computer assessment . .. .
al.(2012) | drivers> drivers> |;divided attention, field of view, .32 session | - Hiehwa follow-ing training. The commercial
70years 70years |visual scanning, working memory . . .g Y training program did not improve the
. + 30min driving . .
- 32 session simulated driving performance of
. assessment
+ 30min older adults
- This attempt to evaluate the driving
performance of elderly drivers using a
virtual driving simulator showed that
there were significant differences
+ Driving simulator was used between these two groups in
=17 n=16 -OT Rehab_2.evt scenario overspeed, driving over the centerline,
Older  |(city-drive mode) was used + Same as the| *+ STISIM and the no. of lane departure accident.
Older ; o . .. L
Han(2016) drivers>65 Non -It included traffic situations, curve,|experimental |driving + There were no significant
earg drivers> |hill, unexpected situations, stop group simulator differences between these two groups
y 65 years |signs, etc. in low speed driving, stop response
time, and lane departure so it would
be necessary to prepare measures to
cope with a psychological change and
degradation in a space perceptivity
required for driving caused by aging.
+ Nintendo Wii was used
-Driving simulation program was
used (A virtual reality program - Nitendo Wii and RC car driving
n=30 n=30 providing a driving environment * MVPT3 programs were shown to positive
Lee et, Older Older very similar with of actual driving)| - No - LOTCA influences over elderly seniors in
al.(2014) | drivers> drivers> |-RC Car driving program using a |intervention + Trail making|terms of visual perceptivity, space
6Syears 6Syears  |model road (driving is on a model test-1, 2 perceptivity, exercise ability, and
road, similar with an actual road) operability
+ 32 session
+ 2 hours
+ Video footage(LCD it . . .
ideo footage( monitor) was + Hazard + The period of time taking to
used. erception test |acknowledge a risk and respond was
n=12 n=12 -1t is provided as a package for  Waiching a p-Tr;i,l making | shortened %n the ex erimentl:il TOU]
Mark et al., Older Older training a risk perceptivity, and it |video showing J P group.
(2010) drivers > drivers> |aims at training an ability to + Various test
B N . . . . - GDS - The experimental group showed
65years 65years  |perceive various risks on a road. | risks. . .
. + GAI better results in terms of emotion and
-Touch screen. Requires to respond .
. + STAI power of execution.
to each situation.
2=36 + Driving simulator was used. + This training, made with a
Matthew Older n=18 - Experimental group 1 was subject| N * Driving simulator, was helpful to enhance an
et, . © Older  [to active learning. . © . simulator actual ability to avoid risk factors that
drivers=>70 | . . . intervention . .
al.(2009) cars drivers>70 |-Simulator was used to train an -headbanmount |might be experienced on actual road.
y years ability to cope with risky situations ed camera - Subjects received either passive
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such as being on a cross-road.
-A subject actually operate the . ..
. ) training or no training showed no
simulator and a feedback was given .
on errors improvement.
. . -three bullet - Compared with passive training,
+ Experimental group 2 was subject . S .
. N camers active training is a more effective
to passive learning. . . A
. .. . strategy for increasing older drivers
-Passive training without feedbacks . . .
likehood of looking for threats during
on errors. a tum
- 6 session, 4 to 5 months '
+ 60min
+ Driving simulator was used. .
. s . * Regression analyses demonstrated
(DriveSafety’s Vection software .
. that performance on the single and
. n=21 Version 1.4.1) ..
Nicholas .. L. dual cognitive tasks and
Older + Training program * Driving . .
et, X . X . . improvements in these
drivers> -tracking task, visual selective simulator . .
al.(2009) . . . computer-based tasks with training
70years attention task, visual spatial n back . . -
. were predictive of improvements in
tack, dual task, visual memory task, .. .
. driving simulator performance
car following task
.. . - In the contrast sensitivity test, the
+ Vision, perceptivity, motor . .
. .. photopia and dim vision of elderly
functions and driving performance R
. drivers were shown to be less than of
of drivers were evaluated. .
.. . . + OPTEC young drivers.
-Vision: eyesight, visual field, color L.
. e 6500P - In the perceptivity test, elderly
blindness and contrast sensitivity . .
tests + Stroop test |drivers were shown to receive scores
n=>55 n=48 .. . + Trail making|significantly lower than of young
-P tivity: depth t - S the -
Park et al., Older Adult s ::ienpe :ivzlt};entie(l:n é)ierize;;:ilon, o :Iilrieftal ¢ test drivers.
. . us , div; X] .
(2010) drivers> | drivers =20t attention r(F)) + Manual - In the motor function test, there
U] . . .
65years 040 years . . group Muscle Testing|were no significant differences
-Motor functions: lower limb motor ..
. o . * Driving between these two groups.
functions, torso stability, balancing . .
.. . simulator + In the aptitude test and the road
-Driving performance: Virtual .. .
. R driving test, elderly drivers were
operation simulator was used for e
. shown to have a lower probability of|
the aptitude test and the road
.. acceptance and a lower score than
driving test. .
young drivers.
+ Video footage(LCD monitor) was
used. . .
. L, + Attaching a | - PSR tended to be greater in hazard
« Test for assessing drivers . L
n=52 . . sweat-meter  [scenes that involved anticipation or
. hazard-perception skills by .
Risa et al., Older measuring their palmar sweatin probe complexity processes
(2017) drivers> s P . . J + Skin + SPR response was faster in hazard
response (PSR), skin potential . . .
60years o potentiometer |scenes that involved a surprise
reflex (SPR), and ability to operate
. electrodes process.
the steering wheel, accelerator, and
brake.
+ Simulator was used to evaluate +In case of elderly seniors, their
perceptivity, abilities of + Rey-Osterrit |spatio-temporal organization and
130 =30 understanding and integration, and h Complex memorization abilities were generally
Yim & Older Adult predictability + Same as the|Figure lower than of young drivers.
Lee(2012) | drivers=70 | drivers >23t + Time-space capability was experimental + Time-space capability and situation
earz 031 gars measured group + UC-win/ perceptivity are very closely related.
¥ y -Ability of acknowledgement of Road + Time-space capability plays a major
driving situations was measured simulator role in enhancing the possibility of
using 27 scenarios. consistent driving of elderly drivers.

MVPT3: Motor-Free Visual Perception Test3
LOTCA: Loewenstein Occupational Therapy Cognitive Assessment

GDS-K: Geriatric Depression Scale
UFOV: Useful Field of View Test

COAST: California Older Adults Stroop Test

GALI: Geratirc Anxiety Inventory
STAI: State-Trait Anxiety Inventory
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