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Many studies have revealed the influences of music, and particularly its tempo, on the
autonomic nervous system (ANS) and respiration patterns. Since there is the interaction
between the ANS and the respiratory system, namely sympatho-respiratory coupling, it is
possible that the effect of musical tempo on the ANS is modulated by the respiratory system.
Therefore, we investigated the effects of the relationship between musical tempo and
respiratory rate on the ANS in study 1. The respiratory rates of participants were controlled
by using a silent electronic metronome and they listened to simple drum sounds with a
constant tempo. As a results, we observed a significant increase in the mean heart rate (HR)
and the low (0.04-0.15 Hz) to high (0.15-0.40 Hz) frequency ratio of HRV, only when the
respiratory rate was controlled at 20 CPM and the acoustic tempo was 80 BPM. We suggest
that the effect of acoustic tempo on the sympathetic tone is modulated by the respiratory
system.

We suggested that the importance of the relationship between acoustic tempo and
respiratory rate when listening to music. However, the effects of music on the human vary
between individuals. Therefore, we investigated the relationship between HR elevation
induced by acoustic tempo and individual basal HR in study 2. Since high tempo-induced HR
elevation requires fast respiration, which is based on sympatho-respiratory coupling, we
controlled the participants’ respiration at a faster rate (20 CPM) than usual (15 CPM). As a
result, we found that sound stimuli with a faster tempo than the individual basal HR
increased the HR.

On the other hand, the HR increased following a gradual increase in the acoustic tempo only
when the extent of the gradual increase in tempo was within a specific range (around
+2%/min) in study 3. The HR did not follow the increase in acoustic tempo when the rate of
the increase in the acoustic tempo exceeded 3% per minute. These results suggest that the
effect of the sympatho-respiratory coupling underlying the HR elevation caused by a high
acoustic tempo depends on the basal HR, and the strength and the temporal dynamics of the

tempo.
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