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Background:

Japan has become hyper aging society, and it is estimated that about 30% of the older adults
have Alzheimer's disease. The government has established various incentives for the older
adults with Mild Cognitive Impairment (MCI) to give up driving. However, only a few
percent of licenses are revoked now. On the other hand, the declining birth rate has forced the
older adults to drive cars in some areas where transportation systems are inadequately
developed. In order to reduce accidents caused by drivers with dementia or MCI, it is
necessary to know the relationship between cognitive function and driving, and to support
safe driving.

It is important to consider the features of cognitive function. One of the properties of
cognitive function is that there is seasonal variation, and symptoms are said to be worse in
winter.

Aim:

The aim of this study is to obtain knowledge that contributes to the prediction of accidents by
observing the seasonal variation in cognitive function and driving characteristics by
experiments to the same subjects.

Method:

A one-month survey was conducted on 40 drivers aged 70 years or older who drive a car on a
daily, including a cognitive function test, a driving skills test at a test course (not open road),
and a one-month observation of driving behavior on public roads. The surveys were
conducted twice, from April to June and from October to December, on the same subjects.
From the data obtained, seasonal differences were verified. Then, for comparison, a same
experiment was conducted one or two years later on 20 elderly drivers in the same season.

Result:

Older adults drivers who observe driving behavior for the first time tend to drive with an
awareness of legal compliance due to nervousness. However, when they were observed
multiple times in the same season, it was found that specific dangerous behaviors (ignoring
traffic signals, failure to stop at crossings) due to excessive tension and exemplary driving
behaviors (keeping left, frequent safety checks, and careful pauses) with an awareness of
evaluation may be less likely to occur. In addition, it was found that the elderly, whose
cognitive functions are deteriorating, tend to drive more efficiently in a shorter time than
careful and time-consuming driving because they try to drive in an exemplary manner, and as
a result, they tend to lose control.
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In contrast, a comparison of driving during summer and winter showed that memory and
spatial cognition tended to be lower in winter, with a statistically significant decrease in
spatial cognition (t=2.83). In detail, memory was similar in some subjects and significantly
decreased in others, whereas spatial cognition decreased in all subjects. Considering the time
series, it is thought that there is seasonal variation in memory, with lower scores during the
winter season, and that spatial cognition tends to decline slowly over time among the subjects.
Regarding driving characteristics, the average speed was higher in winter than in summer.

Conclusions:

Cognitive function is said to be lower in winter than in summer.

Although it should be noted that the small sample size is an issue, the results of a study on
driving by older adult drivers suggest that while spatial cognition is affected by the decline in
winter, the characteristics of high-speed driving may be more dangerous.

Cognitive function and driving behavior of older drivers differ depending on the season. As
the passage of time and more short-term fluctuations may have an impact, it is important to
systematize the fluctuating changes in various cycles and link them to safe driving support.



