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Heart Rate Variability

Gau-Yanc CHeN, CueEnG-DENG Kuo*, Hugy-MinG Lo

Heart rate is controlled by multiple regulatory systems and is not regular. Thus, the analysis of heart
rate variation might offer important information about the regulatory systems and clinical outcome. Meth-
ods used in the heart rate variability included time domain and frequency domain analysis. The electro-
cardiogram recording should be digitized from the analog signals before further analysis since the inter-
beat intervals should be measured with a precision up to 5 millisecond or less. The time domain analysis
can get statistical and geometric measures. The frequency domain analysis evaluates the variation of heart
rate contributed by different frequency under the influences of various regulatory systems. Fast Fourier
transformation and autoregressive model estimation are the most common methods used in the frequency
domain analysis. The fluctuation in the high frequency bands are mediated by parasympathetic control,
whereas the fluctuation in the low frequency bands are mediated by both sympathetic and parasympathetic
nervous systems. The origin of the fluctuation in the very low and ultra low frequency ranges are less
obvious. Physiological and clinical correlation with the various measures of the time and frequency do-
main have been reported. This article reviews the concepts of heart rate variability, their measurement,
physiological correlation, and clinical applications, and future perspectives.
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