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Assessing Methods of Heart Rate Variability

Ki-Jong Park, Heejeong Jeong
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Heart rate variability is significantly associated with cardiovascular complications in various neurological disorders

with cardiac impairment. Measures of spontaneous heart rate variability might be different from provocating tests of
heart rate variability such as deep breathing and Valsava maneuver. Methods for analysis are divided into time domain
methods and frequency domain methods. There are standard deviation of NN interval, standard deviation of average NN
interval, root mean square of the successive differences, NN50, and pNN50 in time domain methods. Frequency domain
bands can be divided into very low, low, and high frequency. Each variables are influenced by sympathetic and/or para-
sympathetic activity. (Korean J Clin Neurophysiol 2014;16:49-54)
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Figure 2. Tachogram. Time series of RR interval in heart rate.
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Table 1. Time domain variables of heart rate variability'

Assessment of Heart Rate Variability

Variable Description Units
Statistical measures
SDNN Standard deviation of all NN intervals ms
SDANN Standard deviation of the averages of NN intervals in all 5 min segments of the entire ms
recording
RMSSD The square root of the mean of the sum of the squares of differences between adjacent ms
NN intervals
SDNN index Mean of the standard deviations of all NN intervals for all 5 min segments of the entire ms
recording
SDSD Standard deviation of differences between adjacent NN intervals ms
NNS50 count Number of pairs of adjacent NN intervals differing by more than 50 ms in the entire
recording
pNNS50 PNNS50 count divided by the total number of all NN intervals %

Geometric measures

HRV triangular index 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
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RRi — mean RR 2
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SDNN—/ ~—

RRi=i"" RR interval, meanRR=mean of RR interval

(@ SDANN (Standard Deviation of Average NN interval)
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Figure 3. RR intervals in ECG. R1, R2 and R3 mean 1" R,

2™ R, and 3" R, respectively. A, B, and C mean RR interval.
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Figure 4. Spectral power of heart rate in normal person.
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Table 2. Frequency domain measures of HRV'

Assessment of 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 Approximately ms’
segment <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)) x 100
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)) x 100
LF/HF Sympathovagal balance
Analysis of entire 24 h
Total power Variance of all NN intervals Approximately
<04 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’

HRYV; heart rate variability, VLF; very low frequency, LF; low frequency, HF; high frequency, ULF; ultra low frequency.
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