PRIEE MRS 6 (2)

B RE

— 18 P B R A (R 23 o R BESE B B O LI EIT B 2 SRR

Effects of temporary sleep deprivation on heart rate during moderate

Intensity exercise
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ABSTRACT:

This study aimed to clarify the effects of sleep deprivation on heart rate during exercise. Eleven healthy males
(21.5 + 1.0 year, 174.4 + 9.3 cm, 70.7 £+ 10.9 kg) performed a 30-min load exercise using a bicycle ergometer at 60%
maximal oxygen uptake. This study was carried out over two days: once after a night of normal sleep and once after
a sleep-deprived night. The measurements were examined using a two-way ANOVA (time and sleep conditions).
Oxygen uptake during middle intensity exercise was not significantly altered by sleep deprivation (p = 0.25), but
heart rate was significantly lower (p < 0.05). These results suggest that the use of heart rate for predicting exercise

intensity is more effective after a sleep-deprived night.
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Figure 1. Schematic diagram of the experimental protocol
Each subject was performed maximal exercise test for estimation of 60%V0O2max, and
30min constant load exercise tests. The conditions of constant load exercise test were no

sleep restriction state, and acute sleep-loss state.
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Table 1. Time course of changes in oxygen uptake and Heart rate

Oxygen uptake Heart rate
Sleep Non-sleep Sleep Non-sleep
Baseline  295.3+ 49.0 298.0 +45.1 71.7 £9.9 68.6 + 6.5
Exercise
5min 1788.2+ 254.6 1736.9 £ 292.0 139.8 £ 8.3 1343 £ 9.4
10min 1843.3 + 230.6 1770.9 £ 274.0 150.7 £ 9.9 1425 £ 9.9
15min 1832.7 £ 248.4 1804.2 + 282.2 1553 £ 11.5 146.1 £ 9.2
20min 1889.6 + 246.6 1796.9 £ 266.0 158.4 £ 123 149.5 £ 11.3
25min 1907.5+ 234.5 1845.4 £ 249.2 162.5 £ 13.8 151.8 £ 11.9
30min 1930.1+ 256.0 1834.3 £ 262.2 165.5 £ 13.8 1534 £ 12.8

Mean values £ S.D. of each parameter are presented.

Two-way ANOVA for repeated measures: (Oxygen uptake) main effect of
session, P=0.251, ; main effect of time, P<0.001 ; interaction effect of
session x time, P=0.194. (Heart rate) Main effect of session, P<0.05; main
effect of time, P<0.001; interaction effect of session x time, P<0.014.

Table 2. Time course of changes in High-frequency heart rate variability

Sleep Non-sleep
Baseline 368.0 (433.0) 595.0 (426.0 ) t
Exercise
5min 200 ( 296) 210 ( 4.36)
10min 059 ( 056)* 067 ( 097)
15min 015 ( 069)* 041 ( 1.05)*
20min 034 ( 074)* 047 ( 0.14)*
25min 034 ( 133)* 037 ( 031)*
30min 026 ( 0.18)* 026 ( 012 )*

Median values (Interquartile Range) of each parameter are presented.
Wilcoxon rank sum test. TP<0.05, versus Sleep
Friedman test: *P<0.01, versus baseline
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