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[Purpose]
The aim of this research is to create both a check sheet and reaction time tasks to




reflect characteristics of driving behaviors in young and senior driver, to identify the
relationships between them and actual driving behavior and to prove its validity. To
accomplish this, an analysis of the relationship between a driving behavior check sheet,
reaction time tasks, and actual driving behavior of both young and old participants was
carried out.

[ Methods]

The driving behavior check sheet consisted of a total of 20 items with 10 items
related to attention and 10 items related to impulsivity, both of which have been
demonstrated to be the main causes of traffic accidents. Each question was rated using a
four-point Likert scale with the following answers: “every time,” “1 in 3 times,” “1 in
10 times,” and “never.” The relationship between driving behavior traits and visual
information processing ability measured by each reaction time task was investigated for
two groups of subjects who routinely drove: young people in their 20s and 30s (young
group) and seniors in their 60s and 70s (senior group). Next, three subjects from each
group were selected and an evaluation using an actual vehicle was carried out. For this
evaluation, a dash cam was installed in the vehicle, and the video recordings of subjects’
driving were analyzed. The reaction time tasks were created for the study: a simple
reaction time task, a discrimination task with changes in the amount of visual
information in the effective visual field, and a go/no-go task where subjects reacted only
to the target stimulus and where the presentation space of the stimulus accompanying
the visual search was experimentally altered. Finally, the relationship between
characteristics of driving behaviors and visual information processing ability measured
by reaction time tasks were investigated.

[Results]

Comparing the 33 people young group to 33 people senior group about the driving
behavior check sheet, the young group reported a greater tendency for impulsive driving
behaviors such as excess speed, passing, and desire to reach their destination quickly.
On the other hand, when compared to the young group, the senior group reported few
impulsive driving behaviors, with differences in driving behaviors observed on items
such as sudden turns and difficulty with parking. In regards to the relationship between
the driving behavior check sheet and the actual driving behavior of the six subjects who
consented to the driving assessment, 11 items showed potential for prediction and
almost agreed with the actual behavior, while it was difficult to observe and evaluate the
other 9 items.

In the reaction time tasks, the average reaction time of the elderly group was
significantly slower than that of the young group in the four reaction time tasks
excluding simple reaction time. In only Item 4 (I am slow to check for pedestrians when
making turns) out of the 20 items of the driving behavior check sheet, the reaction time




(the discrimination task with changes in the amount of visual information in the
effective visual field and the go/no-go task) for the subjects who answered “every time”,
“lin 3 times” or “1 in 10 times” was significantly slower compared to the subject who
answered “never” in the young group. On the other hand, in only Item 2 (I am slow to
notice a suddenly appearing person or vehicle) out of the 20 items of the driving
behavior check sheet, the reaction time (the go/no-go task) for the subjects who
answered “every time”, “1 in 3 times” or “1 in 10 times” was significantly slower
compared to the subject who answered “never” in the elderly group.

[ Discussion]

The driving behavior check sheet almost agreed with the actual behavior with eleven
items, but it is necessary to consider deletion and addition for the other nine items.
When compared to the young group for the go/no-go task and discrimination task
created for the study, the older group showed slower reaction times and differences in
visual information processing ability. For the young group, a relationship was
demonstrated between the answer to Item 4 of the driving behavior check sheet and the
results of both the discrimination task and the go/no-go task. It was thought that reaction
time and information processing including visual search may be worse under
circumstances with a large amount of visual information for those subjects who report
they are slow to check for pedestrians when turning. For the senior group, a relationship
was demonstrated between Item 2 and the go/no-go task. It was thought that
information processing including visual search may be worse under circumstances with
a large amount of visual information for those subjects who report they are slow to react
to pedestrians and vehicles appearing suddenly.

[Conclusion]

It is thought that it may be possible to predict dangerous driving behavior by
combining the driving behavior check sheet and the reaction time task used in the
present research, with applications for driving assessment and support. In addition, the
results from this study predicted clear increases in dangerous driving behavior among
subjects with problems of cognition and higher brain function, which exert an influence
on visual information processing. Moving forward, there is a need for further research
investigating matters such as traffic accident risk and ethical concerns.
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