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The effects of exposure to particulate matters on cardiac autonomic function of
the residents in a volcanic-eruption district

Karita, Kanae
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We examined the cardiac autonomic function and stress response among
university students living around Mt. Sakurajima who are exposed to varying levels of volcanic ash
and particulate matters (SPM, PM2.5). Cardiovagal autonomic functions were measured by heart-rate
variability (HRV) during rest and paced walking, and psychological perceived stress was determined
by salivary biomarker of alpha-amylase activity and self-administrated questionnaires both among 16
healthy males and 16 control subjects.

Obvious effect of volcanic eruption on HRV parameters was not observed in time and frequency
domains among the study subjects. Our study also failed to find any significant differences either
in stress responses, profile of mood states or trait anxiety compared to the matched males living in

a control area without volcanoes. As SPM and PM2.5 levels in the Sakurajima-Kanoya area were not so
high during 2016-2018, further studies seem needed.
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Figure 2. Results of spectral analysis of 128 consecutive R-R intervals using a fast Fourier transform in
a male student. The original R-R intervals were measured at the sampling frequency of 1000 Hz after
a subject rested in the supine position for 10 min, and data for lower sampling frequencies (500 Hz,
250 Hz and 100 Hz) were generated from the original data taking into account random error. LF and
HF represent low frequency and high frequency bands, respectively.
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