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Effect of brief and low-intensity stretch exercise
on core temperature, stress, and mood

Toshiya Nagamatsu, Yoshinori Kitabatake, and Hiroomi Sensui

SUMMARY

We have previously reported that stretch training is effective in promoting improvement of sleep-related
problems. However, the mechanisms underlying this effect remain unclear. This study aimed to investigate
the effects of brief and low-intensity stretching exercises on physiological and psychological responses in
relation to sleep and mental health. We examined changes in core temperature, stress, and mood states in
response to acute exercise.

Eight women (mean age,49.4+ 5.8 years) who were not taking any medications affecting sleep volun-
teered to participate in this study. The exercise program required 10 min of stretching using yoga tech-
niques and poses. Exercise and control programs were randomly performed in a cross-over trial in each
subject. Each trial was started at 1:00 pm; stretching began at approximately 2:00 pm. Rectal temperature,
salivary cortisol levels, and mood states (pleasantness, relaxation, anxiety) were measured before and after
stretching.

Significant interactions in two factors (trial and time progress) were identified for rectal temperature,
cortisol levels, and pleasantness score. A greater degree of change in rectal temperature was seen with the
exercise program than with the control program. Cortisol levels increased slightly in the control program
and decreased in the exercise program. Pleasantness scores increased over time in both programs, but the
degree of change was greater in the exercise program than in the control program.

Peripheral heat dissipation at bedtime after a rise in core temperature of less than 0.5°C has been report-
ed to facilitate sleep onset. The present study found that a suitable rise in core temperature was achieved af-
ter stretching. Stress response and pleasantness also improved with stretching. These changes after exercise
seem to contribute to improved emotional condition.

In conclusion, performance of brief and low-intensity stretching exercises may promote improvement of
sleep-related problems by causing a suitable rise in core temperature, and may contribute to mental health
by reducing stress and improving mood status in middle-aged women.
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Figure 1. Components of each stretching exercise.
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Table 1. Subject characteristics and RPE immediately after

stretching exercises.

Variables Mean SD
Age (years) 49.4 5.8
Height (cm) 159.4 4.6
Body weight (kg) 57.4 11.1
RPE 12.4 1.1

RPE; Ratings of perceived exertion.
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Table 2. Mean heart rate, rectal temperature, levels of cortisol in saliva, and scores on MCL-S.2 before and after stretching exercises in

each trial.
Before exercises After exercises GLM-RM
Variables Trial Trial Time progress Interaction
Mean SD Mean SD
P value P value P value
Heart rate (beat/min) Ctrl 70.3 5.6 69.1 7.0
0.636 0.681 <0.001
Ex 69.1 7.0 73.2 6.1
Rectal temperature (C) Ctrl 37.26 0.14 37.22 0.15
0.794 0.685 <0.001
Ex 37.17 0.17 37.27 0.17
Cortisol (ug/1) Ctrl 0.66 0.48 0.78 0.68
0.646 0.407 0.044
Ex 0.78 0.41 0.46 0.21
MCL-S.2 scores (points)
Pleasantness Ctrl 1.3 4.8 2.5 34
0.476 0.629 0.031
Ex 0.5 2.9 55 2.3
Relaxation Ctrl 6.3 33 8.0 3.1
0.152 0.426 0.174
Ex 33 2.5 6.9 2.6
Anxiety Ctrl -9.6 32 —10.0 2.8
1.000 0.426 0.165
Ex -9.0 2.5 —10.6 2.5

MCL-S.2; Mood Check List Short Form 2, Ctrl; control (sedentary) trial, Ex; exercise trial, GLM-RM; General linear model-repeated

measurement.

The range of possible points in each variable on the MCL-S.2: —12~12 (point).
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