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The effect of aging on the chaos property of heart rate fluctuation

ABSTRACT

It has been well known that R-R intervals in the electrocardiogram fluctuate at all timesin
healthy humans that called as heart rate fluctuation. Spectral analysis had been widely applied to
separate the constituent factors of the fluctuation. Recently chaotic approach has been used to the
analysis of heart rate fluctuation. In the present study we aimed to examine the effect of aging on
heart rate fluctuation by using chaotic anaysis.

Electrocardiogram was obtained from 56 subjects of three different generations; kindergartner
of 5-6 yrs, students and the aged of 61-83 yrsin both sex at sitting position. R-R intervals were
calculated by using double threshold algorithm and converted into the heart rate unit of beats/min.
Individual mean value and standard deviation of heart rate were calculated, and maximal Lyapunov
exponent, Lyapunov dimension and K S entropy which were thought as the indices of chaos, were
also estimated from the 4-dimensional phase space locus according to Takens.

Mean heart rate significantly decreased from kindergartner to student ages, but increased
significantly from student to the aged generations. The magnitude of fluctuation expressed as
standard deviation of heart rate (SDHR) gradually decreased with age. The values of maximal
Lyapunov exponent, Lyapunov dimension and KS entropy gradually decreased with age, and were
positively correlated with SDHR. Maximal Lyapunov exponent showed a negative value in two
subjects of the aged group.

From above observations it may conclude that heart rate fluctuation shows a chaotic behavior
except particular cases in the aged, but its dimension decreases with age.
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