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Heart Rate Variability
Heart Rate Variability (HRV) characterizes the variation of the heart rate when analyzing

successive cardiac cycles over a fixed measuring period. HRV is a measurand of the
neurovegetative activity and autonomic function of the heart and describes the ability of the
heart to change time intervals from one heart beat to the next, continually and without

overloading, and to flexibly adjust to different overloads.1

749 785

+4.7%

794

+1.1%

740

-7.0%

781

+5.4%

772

-1.2%

743

-3.8%

770

+3.6%

762

-1.0%

720

-5.7%

733

+1.8%

762

+3.9%

 ms

Time Domain Measures2

Easy to apply
Influenced by outliers and artifacts
Influenced by heart rate changes

pNNx

P (|RRi+1 − RRi| > x ms)
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Geometric and
Spectral Measures

Hard to understand
Influenced by outliers and artifacts
Influenced by heart rate changes

Spectrum: How to handle missing values
TINN: Bin width unclear

SD1/SD2
σ(RRi+1−RRi)
σ(RRi+1+RRi)
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LF/HF∫ 0.15 Hz
0.04 Hz f (λ) dλ∫ 0.40 Hz
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Relative RR Intervals

rri :=
2(RRi − RRi−1)
RRi + RRi−1

rrHRV :=
median ((di)i=1,...)
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Absolute RR intervals are influenced by heart rate
changes. A good measure should be adjusted to the
temporary heart rate.

Complex dynamics of
heart beat intervals
disguised in the
Poincaré map.

di is the euclidean distance between (rri, rri+1)
and center point c, which is the average of relative
RR intervals for which |rri| < 20%.

The interquartile range (IQR) of (di) provides
information about the annular intensity.

Center point c provides information about
increasing (c>0) or decreasing heart rates
(c<0).

Robust against outliers and artifacts.

Invariant against linear transformations.
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Heart Rate Changes
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Try yourself!


