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A study on the evaluation of acoustic comfort based on physiological responses
Abstract

Recent advancements in wearable sensors and biometric measurement technologies have made real-time, non-
invasive monitoring of physiological responses possible. As a result, studies evaluating acoustic environments have
increasingly incorporated physiological indicators such as heart rate variability (HRV) and brain activity, in addition
to conventional subjective assessments. While subjective evaluations are convenient, they are susceptible to
influences from individual sensitivity and psychological bias. In contrast, physiological indices are expected to
provide more objective and quantitative evaluation methods.

This study aimed to clarify the effects of auditory stimuli on human psychological and physiological responses
through examining the relationship between subjective evaluations and HRV during exposure to both stress-
inducing and non-stressful sounds. As a result, relatively high correlations were found between unpleasantness
ratings and HR (mean heart rate), HR variation, and CVRR (a measure of heart rate variability). It was observed that
heart rate tended to decrease in response to unpleasant auditory stimuli, which contrasts with the commonly
reported increase in heart rate under stress. In addition, the correlation between CVRR and unpleasantness was
found to reverse depending on the baseline condition, suggesting that the experimental baseline setting may

significantly influence physiological responses.
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