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Fig. 1. HRV signals from a healthy 25-year-old male.
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~1. SDNN (Standard deviation of NN interval)
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Fig. 5. Interval tachogram of 256 consecutive RR values in a normal subject at supine rest (A, C, E) and head-up filt (B,
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Fig. é. Survival analysis of the patients with acute myocardial infarction using heart rate variability'3).

Table 1. Time domain analysis of HRV parameters

Variable Units Description
Statistical measures

SDNN ms  Standard deviation of all NN intervals

SDANN ms  Standard deviation of the averages of NN intervals in all 5-minute
segments of the entire recording

RMSSD ms  The square root of the mean of the sum of the squares of differences
between adjacent NN intervals

SDNN index ms  Mean of the standard deviations of all NN intervals for all 5-minute
segments of the entire recording

SDSD ms  Standard deviation of differences between adjacent NN intervals

NN50 count Number of pairs of adjacent NN intervals differing by more than 50ms in the
entire recording ; three varians are possible counting all such NN infervals
pairs or only pairs in which the first or the second interval is longer

PNNS0 %  NN50 count divided by the number of all NN intervals

Geometric measures

HRYV triangular index Total number of all NN infervals divided by the height of the histogram of all
NN intervals measured on a discrete scale with bins of 7.8125ms
(1/128 seconds) (details in Fig. 2)

TINN ms  Baseline width of the minimum square difference triangular interpolation
of the highest peak of the histogram of all NN intervals (details in Fig. 2)

Differential index ms  Difference between the widths of the histogram of differences

interpolation of adjacent NN intervals measured at selected heights
(eg. at the levels of 1000 and 10,000 samples) 20

Logarithmic index Coefficient ¢ of the negative exponential curve k - e #t, which is the
best approximation of the histogram of absolute differences between
adjacent NN intervals?!
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Table 2. Frequency domain analysis of HRV parameters

Variable Units

Description

Frequency range

Analysis of short-term recordings (5 min)

5-min total power ms?2 The variance of NN intervals over the temporal segment ~=0.4Hz
VLF ms? Power in VLF range =0.04Hz
LF ms? Power in LF range 0.04—0.15Hz
LF norm nu LF power in normalized units LF/ (tfotal power-VLF) X 100 0.04-0.15Hz
HF ms? Power in the HF range 0.15— 0.4Hz
HF norm nu HF power in normalized units HF/ (tfotal power-VLF) X 100
LF/HF Ratio LF[ms2] /HF [ms2]

Analysis of entire 24 hours
Total power ms2 Variance of all NN infervals ~=0.4Hz
ULF ms2 Power in the ULF range =0.003Hz
VLF ms? Power in the VLF range 0.003—0.04Hz
LF ms?2 Power in the LF range 0.04—0.15Hz
HF ms?2 Power in the HF range 0.15— 0.4Hz
a Slope of the linear interpolation of the spectrum in a log-log scale ~=0.04Hz
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Table 3. Correlates between time domain variables and
frequency domain variables

Time domain Approximate frequency

variable domain correlate

SDNN Total power

HRV triangular index Total power

TINN Total power

SDANN ULF

SDNN index Mean of 5-minute total power
RMSSD HF

SDSD HF

NNS50 count HF

PNNS0 HF

Differential index HF

Logarithmic index HF

g Ak A 22 S Qe ARE glon,

W AL AR o el el DA GR)

(1) ¥5730] ol= A& H=7P?

HRV Tachogram, Histogram, RRV, SDNN 5=
&3l glgk 5= SIth(Fig. 4, Table 3).
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4. HRV Hto|2m by

1) HRV H{°|O|EHO[E?

AEre] 71 Sgel whet visk=t] YR 57
(inspiration) o= Z7FskaL 57] (expiration) o= 7+
3l5L}. ©] # kS Respiratory Sinus Arrhythmia (RSA)
2} gtk RSAE 50| 54 H (sinoatrial node) 2
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rate oscillation) & A2t =W o2 AAFFAA &
TEw AR OR TS slo] RSAS %S &
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3lo] A543 A19] @24 (homeostatic function) & &
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AZ AR AlEls FE 2jAfofell A ZroHE S gltk
o5 oY 7] AAT, Al A HA, ZEA
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— ABSTRACT Korean J Psychosomatic Medicine 12(1)  3-14, 2004 —

The Concept and Clinical Application for the Measurement of
Heart Rate Variability

Jong Min Woo, M.D.
Department of Neuropsychiatry, Seoul Paik Hospital, Inje University School of Medicine, Seoul, Korea

n this article, the effects of stress on central nerve system and heart function and the concept of

heart rate variability were reviewed. HRV(Heart Rate Variability), the periodical change of the heart
rate, is indicated larger in the healthier because they respond flexibly to various sorts of facts influencing
on HR. HRV analysis is largely composed of the time domain analysis and the frequency analysis. In
the former the flexibility of heart function is analysed, while in the latter autonomic nerve function is
examined, which is the degree of sympathetic and parasympathetic nerve activity and the state of ba-
lance. Furthermore, existence or nonexistence of disease and/or level of stress can be estimated by mea-
suring the variability and normality of heart rate, and balance of autonomic nerve system, and through
HRYV biofeedback the symptoms of anxiety disorder or asthma can be reduced.

KEY WORDS : HRV (Heart Rate Variability) - Stress.
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