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Abstract

In this paper, we consider the age-related alterations of heart rate variability on the basis of

the study of non-Markovian effects. The age dynamics of relaxation processes is quantitatively

described by means of local relaxation parameters, calculated by the specific localization

procedure. We offer a quantitative informational measure of non-Markovity to evaluate the

change of statistical effects of memory. Local relaxation parameters for young and elderly

people differ by 3.3 times, and quantitative measures of non-Markovity differ by 4.2 times.

The comparison of quantitative parameters allows to draw conclusions about the reduction of

relaxation rate with ageing and the higher degree of the Markovity of heart rate variability of

elderly people.

r 2005 Elsevier B.V. All rights reserved.

PACS: 05.40.Ca; 05.45.Tp; 87.19.Hh; 87.75.�k

Keywords: Discrete non-Markov processes; Time-series analysis; Heart rate; Relaxation processes;

Complex systems

ARTICLE IN PRESS

www.elsevier.com/locate/physa

0378-4371/$ - see front matter r 2005 Elsevier B.V. All rights reserved.

doi:10.1016/j.physa.2005.01.042

�Corresponding author. Tel.: +78432 925373; fax: +7 8432 924269.
E-mail addresses: rmy@theory.kazan-spu.ru, rmy@dtp.ksu.ras.ru (R.M. Yulmetyev).


