






Figure 5. Transition matrices for nocturnal activity: young
(top) versus elderly (bottom), and males (left) versus fe-
males (right). The horizontal axes enumerate ∆I ; the ver-
tical axes enumerate ∆J of TIJ = P (∆J |∆I).

pathological variability and are caused by possible occur-
rences of arrhythmias of various origins. The precise na-
ture of this phenomenon requires further investigation.

The mean transition entropy resulting from the transi-
tion matrices presented in Figure 6 shows a systematic de-
crease. Moreover, for all groups the nocturnal transition
entropy is higher than the diurnal in a one-sided t-test:
Pmale
young =0.001, Pfemale

elderly =0.007, Pmale
elderly =0.026, Pfemale

elderly

=0.032. Gender differences are not significant.

Figure 6. Mean transition entropy and its standard error
obtained from matrices T, pooled into the groups consid-
ered.

4. Conclusions

Large decelerations are considered to reflect the influ-
ence of high activity of the parasympathetic nervous sys-
tem [2]. Therefore, we may see our results as showing that
aging strongly diminishes vagal influence. Nevertheless,
the higher vagal activity is related to the sleep time.

The methodological approach presented is capable of
detailed characterization of the transition probability struc-
ture, as we demonstrate in an age and gender specific
manner. In particular, we propose using our geometri-
cally oriented approach for distinguishing between healthy
and pathological variability. This may potentially aid the
identification of arrhythmias of various origins, in addition
to detailed characterization of the intrinsic complexity of
heart rate.
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