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Estimation of Respiration Variability by Heart Rate Time Series

Yutaka Yosuma,” Kiyoko Yokoyama™*

Abstract The heart rate time series contains two main rhythms: RSA (respiratory sinus arrhythmia), which
is synchronous with the respiration rate, and the Mayer wave, which is generally centered around 0.1 Hz. The
purpose of this study is the estimation of respiratory variability, such as the variation in respiratory frequency or
amplitude, from the RSA time series. To calculate the time series of RSA power and RSA frequency, a wavelet
transform was applied to the R—R interval time series. There was a significant correlation between the average
frequency of RSA and the average respiratory frequency (r=0.94, p<0.01). The correlation coefficient of the
standard deviation of RSA amplitude and the standard deviation of the respiratory amplitude time series was 0.79
(p<0.01). The dominant frequency of the RSA amplitude and that of the respiratory amplitude were equal
within the error range of +0.02 Hz. There is a possibility that the respiratory variability, such as the respiratory
frequency or amplitude, can be estimated from the RSA time series. The heart rate variability, which can be
measured by a non-restricted method, is used for long-term monitoring of respiratory time series in daily life.
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Fig. 1 Respiration interval and respiratory amplitude.
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Fig. 2 Time series of R-R interval and the contour of a 3-di-
mensional power spectrum derived from a wavelet
transform.
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Table 1 The parameters calculated from the RSA time series and respiratory time series.

resp.rate (Hz) 0.2

0.25 0.3 uncontrolled

RSA freq. (Hz)
resp. freq. (Hz)

0.20£0.007
0.25+0.074

0.24=0.009
0.26 =0.029

0.27+0.04
0.32+0.02

0.22+0.039
0.30+0.050

dominant freq. of RSA amp. (Hz)
dominant freq. of resp. amp. (Hz)

0.054 +0.007
0.044 +0.008

0.046 +0.008
0.06+0.012

0.051 +0.009
0.075+0.015

0.055+0.009
0.059+0.012
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Fig. 4 (a) Time series of RSA amplitude and (b) respira-
tory amplitude (respiration control: 0.25 Hz).
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