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Influence of sleep shortage on thinking ability and the RPE during incremental exercise

Hiroyuki Higuchi, Hikaru Katakabe, Heihachi Migita*, Tomihisa Nakada, Touru Sonoda

Abstract
This study aimed to investigate the influence of sleep shortage on thinking ability and the rating of

perceived exertion (RPE) during exercise. Six university students (age: 214+ 0.8 years) participated in

this study. They played the “odd one out” game and completed the Uchida-Kraepelin and bicycle exercise

tests under two conditions (non-sleepy and sleepy). During the tests, the subjects wore an

electrocardiogram, used to measure heart rate and autonomic nerve activity. The RPE was measured

using the Borg scale. In the Uchida-Kraepelin test, the number of answers recorded under the sleepy

condition was lower than those under the non-sleepy condition in both the sections (p <0.05). The RPE

and heart rate observed under the sleepy condition were not different from those observed under the

non-sleepy condition. We concluded that thinking ability was lower under the sleepy condition.
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Fig. 1 Changes in heart rate and LH/HF during the
odd one out game, Uchida-Kraepelin and
exercise tests.
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Fig. 2 Changes in heart rate and Borg scale during
the bicycle exercise test. Comparison between
Non-sleepy and sleepy conditions
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Table 1 Changes in number of answer and LH/HF at the two sleepy conditions during

Uchida-Kraepelin test.

Non-sleepy condition

Sleepy condition

First section

Number of answers 822.6+81.4 662.0+163.7
Number of mistakes 0.4%0.5 8.2+13 **
LH/HF 6.2+1.5 3.1£0.6
Second section
Number of answers 942.0+123.6 680.0+200.1 "
Number of mistakes 0.2+0.4 9.2+3.6 **
LF/HF 2.6+0.4 22+1.0
*: p<0.05 **: p<0.01
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