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Effect of Classical Background Music Tempo on a
Mental Stress Task: Physiological Evaluations
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Abstract. This research examined the effect of classical background music tempo on the biological information of the worker.
Participants were non-English-speaking (Japanese) 4 male university students. We used the e-Learning English test (vocabulary
and grammar) as a mental stress task and the ratio of low- to high- frequency heartrates via power spectral analysis (LF/HF) as a
physiological index for our evaluation. As a result of a one-way analysis of variance, a significant difference was found between
the 3 conditions (BPM60, BPM120, BPM180). We showed that the ratio of low- to high- frequency heartrates via power spectral
analysis in the playing classical music environments was smaller than in the no music environment. We suggest that the classical
music used in this evaluation had the effect of reducing the ratio of low- to high- frequency heartrates, measured via power spectral
analysis, and low tempo classical music had the effect of reducing the ratio of low- to high- frequency heartrates more than high
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tempo classical music.
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Figure 1 Listening room for data acquisition
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Table 1 Information about selected music
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Table 3 Mean =+ SD values in each conditions
BPM 60 BPM 120 BPM 180
Omin — 5min 5.21+£3.98 3.63+1.78 2.20+1.02
37min — 40min 1.51+0.81 2.27+1.02 1.29+0.57
40min — 43min 1.38+0.38 1.60+0.99 1.78+1.14
43min — 46min 1.85+0.72 2.05+1.25 1.42+0.53
46min — 49min 2.54+0.95 2.40+1.81 1.87+0.52
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Figure 2 LF/HF ratio mean and SD value

while in rest environment
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Figure 3 Subtraction of LF/HF ratio during the rest environment (5 minutes) and the rest with classical music environment

(3 minutes) mean value for each of the BPM conditions
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Summary

Group Count Sum Average Variance
BPM60 4 -13.55755891 -3.389389728 0.269004051
BPM120 4 -6.212139883 -1.553034971 0.122524452
BPM180 4 -2.475651159 -0.61891279 0.076764725
AVOVA
Source of Variation SS df MS F P-Value F crit

Between Groups 15.89376735 2 7.946883673 50.90966422 1.23971E-05 4.256494729
Within Groups 1.404879685 9 0.156097743
Total 17.29864703 11

K4 FROT VR I FMFEOLFEEARBREO LF/HF HOPIE O 2551259 2 — Tt & 0 43 8o Bk
Figure 4 Results of one-way analysis of variance between the BPM conditions (Groups are BPM60, BPM120, BPM180)
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