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Clinical Applications of Heart Rate Variability in Neurological Disorders
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Heart rate variability (HRV) is a useful marker for predicting mortality and cardiovascular events in cardiac diseases. Various
time- and frequency-domain parameters are used for assessing HRV. The time-domain measures include standard deviation
of the NN intervals (SDNN), standard deviation of the average NN interval, root mean square of the successive differences
SDNN index, NN50 count, and pNN50, while the power spectrum that is used the most widely in frequency-domain
analyses is divided into low frequency (LF), high frequency (HF), LF norm, HF norm, and LF/HE. The HF band is modulated
by the parasympathetic nervous system, while the LF band is modulated by both the sympathetic and parasympathetic
nervous systems. Altered or reduced HRV parameters have been shown to be related to cardiovascular events in patients with
various neurological disorders, such as parkinsonian syndromes, dementia, cerebrovascular disorder, and epilepsy.
Furthermore, analyses of HRV have attempted to distinguish different diseases and evaluate the degree of disability. This
article discusses the clinical use of HRV in the neurological field.
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Figure 1. NN or RR intevals in electrocardiography. NN; normal to
normal, R; R in QRS complex. RR interval; inter beat interval
between successive heart beats.
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Figure 2. Algorithms for analysis of heart rate variability.
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Table 1. Time domain measures in heart rate variability'-!2
Variables Description Units
Statistical measures
SDNN Standard deviation of all NN intervals ms
N
SDNN = 1 z (RRi — mean RR)2
N—-1\i3
SDANN Standard deviation of the averages of NN intervals in all 5 min segments of the entire recording ms
RMSSD The square root of the mean of the sum of the squares of differences between adjacent NN intervals ms
N—1
- 1 z
RMSSD= | N1 A (Rivz Rign) = (Rip 17 Ri))
SDNN index Mean of the standard deviations of all NN intervals for all 5 min segments of the entire recording ms
NN50 count Numbejr of pairs of adj acgnt NN intervals differing by more than 4
50 ms in the entire recording.
NN50=Numberof (RRi + 1 - RRi) > 50 ms
pNNS50 PNNS50 count divided by the total number of all NN intervals. %

Geometric measures

HRV triangular index

NN5 0

pNN50 = —1 ——X100

Total number of all NN intervals divided by the maximum number of all NN intervals in the distribution

histogram (height of the histogram) of all NN intervals.

(total number of NN intervals)
(number of NN intervals in the modal bin)

HRYV triangular index =

NN; normal to normal, R; R in QRS complex. RR interval; inter beat interval between successive heart beats, HRV; heart rate variability.
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Table 2. Frequency domain measures in heart rate variability'-'

Variables Description Frequency range Units
Analysis of short-term recordings (5 min)
Total power The variance of NN intervals over the temporal segment Approximately ms”
<0.4 Hz
VLF Power in very low frequency range <0.04 Hz ms’
LF Power in low frequency range 0.04-0.15 Hz ms”
LF norm or LFn LF power in normalized units
(LF/(total power—VLF))x100
HF Power in high frequency range 0.15-0.4 Hz ms’
HF norm or LFn HF power in normalized units
(HF/(total power—VLF))x100
LF/HF Sympathovagal balance
Analysis of entire 24h
Total power Variance of all NN intervals Approximately
<0.4 Hz
ULF Power in the ultra-low frequency range <0.003 Hz ms’
VLF Power in the very low frequency range <0.04 Hz ms’
LF Power in the low frequency range 0.04-0.15 Hz ms”
HF Power in the high frequency range 0.15-0.4 Hz ms’

NN; normal to normal, VLF; very low frequency, LF; low frequency, HF; high frequency, ULF; ultra-low frequency.
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