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ABSTRACT

The purpose of this study was to investigate and compare the acute effects of evening high-intensity
exercise before bedtime on sleep quality and cognitive performance. The participants were 11 male
undergraduate students from the Faculty of Sport and Health Science, Kasetsart University, Kamphaeng
Saen Campus, aged 20-27 years. A randomized crossover experimental design was employed consisting
of four experimental conditions (1) no exercise with bedtime at the scheduled time (12.00 a.m. — 08.00 a.m.)
(2) exercise completed 4 hours before bedtime (3) exercise completed 3 hours before bedtime (4) exercise
completed 2 hours before bedtime. The exercise protocol consisted of continuous treadmill running for
30 minutes at an intensity of 80-85% of heart rate reserve. Physiological variables, sleep quality variables
and cognitive performance were measured. The data were analyzed using mean and standard deviation and
one-way repeated measures analysis of variance. The level of statistical significance set at 0.05.

The findings indicated that completing high-intensity exercise 2 hours before bedtime resulted in
reduced sleep quality, as evidenced by a higher mean sleeping heart rate, higher pre-sleep body temperature,

reduced sleep efficiency, and longer sleep onset latency compared with the other conditions. However,
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it does not affect cognitive performance. These effects may be attributed to residual physiological and neural
activation induced by high-intensity exercise. In conclusion, high-intensity exercise should be avoided within

2 hours before bedtime to prevent negative effects on sleep quality.
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Figure 1 Schematic representation of cognitive performance
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Wilcoxon signed rank test

WA
91N Table 1 wudwnajmﬁaaamﬁmql,a?iﬂ
2245 + 2.46 T Wniin 69.40 + 8.30 nn. FIUgI
172.27 + 5.83 wa. lwdnlus19me 17.79 + 4.48 %
ANNIINIIANTITeanFlangIga 42.15 £ 3.25
UR/NN/UNN LATAZUUBA AN TN THOBANL

3.18 + 1.32 AZLUL VRO

Table 1 Mean and standard deviation of age, weight, height, fat, VO,max, PSQI

Age (year) Weight (kg) Height (cm) Fat (%) VO,max PSQl
(ml/kg/min) (Score)
X +S.D. X +S.D. X +S.D. X +S.D. X +S.D. X +S.D.

Subject 22.45+246 69.40+830 17227 +£583 1779448 4215+325 318+ 1.32
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Table 2 Normality test, Mean and stadard deviation of physiology variables, sleep data, cognitive

performance, ST-5, alertness and well-being in protocol baseline, exercise 4, 3 and 2 hours before

bedtime

Exercise before Bedtime

Baseline 4 Hours 3 Hours 2 Hours
X+SD. X +S.D. X +S.D. X+SD.
Physiology variables
Heart rate (bpm) 44.02+1.32  4599+1.52° 4828 +1.71*°  50.12+0.82*"°
Temperature (°c) 36.52+0.10 36.79 + 0.08° 36.83 + 0.05° 36.97 +0.12*>°¢
Sleep data
Time in bed (min) 47227 +4.00  469.55+2.65 468.73 + 3.13 469.64 +4.90
Sleep efficiency (%) 85.62+6.34 85.10 £ 6.50 82.81+7.23 79.22 +9.47*"°
Sleep onset latency (min)’ 4.64 +5.37 8.18 +10.79 10.27 + 12.60 26.45 + 25.52* > °
Total sleep time (min) 405.45+27.52 396.18 +30.48 384.27 + 30.89° 377.64 + 44.98°
Time awake (min) 66.82 +26.26  70.27 +29.44 79.00 + 31.46 92.00 +45.17°

Cognitive Performance

CRT (ms) 374.27 + 30.26

SVT (score) 17.00 + 6.60
ST-5 (score) 2.09 +1.70
Alertness (score)* 5.82 +0.87
Well-being (score)* 591+0.94

385.00 + 30.97
16.09 +7.02
2.09+1.64
5.09+1.04
5.73+1.00

387.73 + 24.39 390.73 + 28.26

17.36 + 6.91 16.64 + 6.59
2.45+2.06 2.55+2.11
5.00 +1.26 418 +1.16*°
5.45+1.03 5.18 + 1.40

Note: ~ statistically significant difference normality test (P<0.05)

@ statistically significant difference when compared to Baseline (P<0.05)

b

statistically significant difference when compared to 4 Hour (P<0.05)

¢ statistically significant difference when compared to 3 Hour (P<0.05)
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