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The Accuracy of Evaluation of Autonomic Nervous
System Activity by Heart Rate Variability under
Natural Respiration and Controlled Respiration

Teruhiko Fuwa*

The heart rate variability (HRV) is one of the methods for evaluating the autonomic nervous
system activity. In many cases subjects during HRV measurement should be kept the respiration
rhythm in constant. This procedure has been called controlled respiration. But there is a report
that the effects of controlled respiration on the reproducibility of HRV measurements were
insignificant.

In this study the effects of controlled respiration on the evaluation of autonomic nervous
system activity were examined by a paired t—test. HRV of 47 male subjects (age range: 20-21
years) were measured under a combination of two respiratory conditions (natural respiration and
controlled respiration) and two postures (standing and sitting). LF (0.04-0.15 Hz) and HF
(0.15-0.4Hz) components of HRV were obtained by respective band-pass digital filters, and
LF/HF and LF/(LF+HF) were calculated as the index of sympathetic nervous system activity. I
used the paired t—test to evaluate the difference of sympathetic nervous system activity between
two postures. The p—value under the controlled respiration was lower than that under the natural
respiration. This suggests that the controlled respiration is effective for the evaluation of
autonomic nervous system activity by heart rate.

Keywords: heart rate variability, autonomic nervous system activity, natural respiration,
controlled respiration, t—test, p—value
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