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The role of circadian variation in human neurobehavioural function
in man-machine-interface
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Yutaka MoToHAsH:

To investigate the role of circadian variation in human neurobehavioural function in man-
machine-interface, WHO neurobehavioural core battery tests (NCBT) were conducted on both a
socially synchronized day (control day} and a shift scheduled day (shift day). Subjects were eight
young university students aged from 19 to 24 year old (6 males and 2 females). One week before
first experiment, they were instructed to sleep in a regular time (light off at 0.00 hr and light on
at 7.00 hr). Autorhythmometry of oral temperature, grip strengths and heart rate were carried out
over one month to monitor their synchronization. After three day's shift schedule (6 hours’ phase
delay: sleep time from 06.00 hr to 11,00 hr), subjects conducted NCBT every 2 hours from 14.00 hr
to 10.00 hr next day. Oral temperature, grip strengths, heart rate, blood pressure, R-R interval of
heart rate and salivary cortisol were self-monitored every 2 hours. One weeks after the shift
experiment day, an experiment of control day was conducted in the same protocol, Finger
tapping test, simple reaction time, hand-eye coordination test, and letter cancellation test showed
circadian variations on both a shift day and a control day. On a shift day, the ultradian
fluctuations of performance rates of these tests were observed at 3~15 hours after rising time
which seemed to be associated with fluctuations of oral temperature thythm. The decrease in
performance in letter cancellation test was observed 15-19 hours after rising time which was
associated with the increase in sleepiness. Circadian rhythm in blood pressure was less ac-
centuated, and the ultradian rhythm components with 6-8 hours appeared more clearly on a shift
day. Such tendency was also observed in the R-R interval variation of heart rate. Salivary
cortisol circadian rhythm was phase-delayed by 2 hours on a shift day without change in
circadian pattern.

In conclusion, circadian variations of WHO NCBT were observed in a synchronized condition
and that the decrease in performance occurred during night time. The circadian patterns differed
on a shit day, although the decrease in the performance always occurred during night time.
Changes in circadian patterns seemed to be associated with fluctuations of body temperature
rhythm or with sleepiness. Circadian variation of performance is one of the most important factor
which would attribute to the human error and accident in man-machine-interface in contempo-
rary society.

Key words: Circadian rhythm, neurobehavioural function, shift days, sleepiness, blood pressure,
man-machine-interface
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