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(Abstract)

In this thesis, I tried to examine the effects of naps on body and mind
conditioning, especially for the prevention of sleepiness induced by
biological rhythm and recovery after exercise.

The first study examined the role of prophylactic naps in improving
physical fitness/exercise ability and executive function compared with the
control condition, where participants rested in a sitting position. Seven
healthy, trained male volunteers (mean age, 21.1 + 0.4 years) participated in
four experimental conditions (a counterbalanced measures design): 90-min
of seated rest and a 30-, 60-, and 90-min nap. According to the results, the
90-min nap increased the improvement in executive function tasks and
activated the prefrontal cortex.

The second study examined the effects of aerobic exercise on
subsequent nap structure. Seven healthy, trained male volunteers (mean
age, 21.9 + 0.4 years) participated in two experimental conditions (a
crossover design study): 90-min of seated rest followed by a 90-min run on
the treadmill at 60 to 65% of their heart rate reserve, starting at 8:45 am.
Aerobic exercise decreased stage 1 sleep (light sleep), and increased
slow-wave sleep (deep sleep).

The third study examined the efficacy of a recovery nap following
aerobic exercise, for the improvement of physical fitness/exercise ability and
executive function compared with the control condition, where participants
rested in a sitting position. Eight healthy, trained male volunteers (mean
age, 21.9 + 0.4 years) performed a 90-min treadmill run at 60 to 65% of their



heart rate reserve, starting at 8:45 am; They then participated in a
counterbalanced measures design study under the following three
conditions: 90 min of seated rest, and a 20- and 90-min nap. Measurements
of postural sway demonstrated that a 90-min nap decreased the influence of
environmental area when the participant’s eyes were open. In addition, a
recovery nap improved executive function regardless of nap duration. A
90-min nap was particularly effective in improving executive function,
which demands complex information processing and activation of the
prefrontal cortex.

In conclusion, these data suggest that a 90-min nap with slow-wave
sleep is the most effective nap duration for preventing sleepiness induced by
biological rhythm and recovery after exercise.



