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ABSTRACT

A mathematical model of the relationship between respiration and RR interval
is important for understanding physiological mechanisms and in clinical practices.
Linear approaches are not sufficient to characterize the interactions because these
interactions are complex and nonlinear. In this study, heart rate variability was studied
during handgrip exercise. As result, the sympatho-vagal balance (LF/HF ratio) was
found to have increased during dynamic handgrip exercise. Moreover, the nonlinear
model that assesses the dynamic changes in cardiovascular regulation was investigated
by using Nonlinear AutoRegressive Moving Average (NARMA) method. Arterial
blood pressure, respiration and electrocardiography (ECG) were recorded from
healthy subjects in supine position. These signals were separated into training sets and
test sets. Parameters of the NARMA model were estimated by applying the training set
in an artificial neural network. Normalize Mean Square Error (NMSE) and Mean
Absolute Percentage Error (MAPE) were computed to indicate the performance of the
model. NMSE and MAPE were very low when compared with previous methods
(nonparametric method, ARX model and Volterra-Weiner model). These findings
indicated that the NARMA model may be useful to complete the cardiovascular

regulation mechanism.
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