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Power spectral analysis of beat-to-beat variations of the heart as a function test
of the autonomic nervous system; a study by computing an averaged power
spectrum.

Toru Uchikawa

Power spectral analysis of heart rate variations as a function test of autonomic nervous system was studied by computing

an averaged power spectrum from multiple samples.

Fifty patients with diabetes mellitus were consecutively selected from the outpatient clinic. A hundred of beats of the heart

at rest were recorded from each patient and power spectra of beat-to-beat variations were computed by the method of

maximum entropy method (Memcalc).

A definite peak of power spectral density (HF) was noted in the high frequency range from 0.15 to 0.4 Hz and so was a low

and broad peak (LF) in the low frequency range from 0.04 to 0.15 Hz. However, the lower end of the LF was ambiguously

overlapped by the slope of the peak(VLF)in the very low frequency range below 0.04 Hz.

In patients with advanced diabetic neuropathies both HF and LF peaks were disappeared and the VLF peak was greatly

reduced in height, suggesting that the VLF is also depended on the integrity of the autonomic nervous system as are the HF

and the LF.
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Figl:The averaeged power spectrum from 50
patients with diabetes mellitus.(upper panel)
HF component, (lower panel) VLF and LF
components.

Fig2:The averaged power spectrum from 10
repeated determinations in a single patint
without diabetic complications. (upper panel)
HF component, (lower panel) VLF and LF
components.

Fig3:The averaged power spectrum from 3
repeated determinations in a single patint with
advanced diabetic neuropaties. (upper panel)
HF component, (lower panel) VLF and LF
components.

Tablel: geometric means and tolerances of HF and LF.
HF:

group no. geometric mean tolerance P

A 50 34.01 343
B 10 40.84 1.99 NS
C 3 0.22 121 <001
LF
group no. geometric mean tolerance P
A 50 58.12 3.32
B 10 3745 2.33 NS

C 3 0.34 317 <001



