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Z #uix Control Z&fFI2 81 % LF power 13K 5{T T
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LERRLTY S, ShIB/NEEREREL &2 5 —F
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# 1 0 relative power (%)D %Al

Baseline Timel Time2 Time3 Time4
Fz HRV-BF 43.1(10.2) 47.1(10.6) 46.7(12.3) 46.8(12.8) 44.7(11.4)
Control 48.0(14.6) 49.4(12.7) 46.6(14.0) 47.6(14.4) 48.4(15.8)
Cz HRV-BF 34.9(11.3) 37.8(10.8) 38.1(10.8) 37.7(9.50) 37.1(8.60)
Control 38.5(13.2) 40.5(10.4) 38.8(11.1) 40.0(11.9) 39.2(12.6)
Pz HRV-BF 30.1(11.8) 33.7(10.9) 40.8(22.2) 33.0(9.80) 34.3(10.3)
Control 24.1(15.5) 34.2(11.3) 33.4(11.5) 34.4(12.5) 33.0(13.4)

# 2 a relative power (%)D Al

Baseline Timel Time2 Time3 Time4
Fz HRV-BF 36.4(9.70) 34.4(8.70) 32.2(7.81) 34.3(9.42) 36.1(10.4)
Control 31.8(8.72) 32.7(8.28) 34.8(9.78) 33.5(8.46) 33.8(11.2)
Cz HRV-BF 42.2(11.2) 41.1(10.4) 38.1(9.32) 40.8(8.74) 41.8(10.0)
Control 37.8(9.47) 38.4(7.37) 40.0(9.12) 38.4(8.43) 40.1(9.90)
Pz HRV-BF 51.2(14.6) 44.8(11.2) 38.2(16.4) 45.2(10.1) 48.5(11.0)
Control 51.9(19.4) 43.3(9.83) 44.2(11.8) 43.3(10.8) 45.0(12.3)

# 3 B relative power (%) DAk

Baseline Timel Time2 Time3 Time4
Fz HRV-BF 20.4(8.91) 18.6(9.20) 21.1(10.9) 18.9(9.33) 19.2(9.74)
Control 20.2(10.1) 18.0(9.07) 18.6(9.84) 18.9(10.4) 17.9(9.64)
Cz HRV-BF 22.9(11.2) 21.2(10.7) 23.8(12.4) 21.5(8.75) 21.2(9.53)
Control 23.6(10.5) 21.2(9.01) 21.2(9.33) 21.6(9.58) 20.7(9.57)
Pz HRV-BF 18.7(11.4) 21.6(9.05) 21.0(12.9) 21.8(7.97) 17.2(7.71)
Control 24.0(12.1) 22.5(8.95) 22.4(9.55) 22.3(9.59) 22.1(10.0)
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Effect of increasing heart rate variabilityby biofeedback on electroencephalogram

Masahito SAKAKIBARA

Abstract

The purpose of this study was to examine effect of the heart rate variability biofeedback
(HRV-BF) on electroencephalogram. Although 14 healthy university students (5 men and
9 women) participated in this study, data from 10 students were analyzed due to loss of
data. Electrocardiograms (ECG) and electroencephalograms (EEG) were recorded during a
5-min baseline period followed by 4 successive 5-min sessions of the HRV-BF condition for
increasing HRV or by the same periods of Control condition not to increase HRV. Reaction
time tasks were conducted before and after these conditions for another objective of this
study. Although the power of low frequency (LF) component of HRV significantly increased
during HRV-BF condition, no consistent change in the LF power was observed during Control
condition. The relative power of alpha in EEG immediately decreased and returned to base level
during HRV-BF condition, while the alpha relative power gradually increased during Control
condition. These results suggest that a valid procedure for increasing HRV was conducted in
this study; however, in part, it may be difficult to perform a slow paced breathing during HRV—
BF. Implications for further useful research of HRV-BF were discussed.

Key words: biofeedback, heart rate variability, autonomic nervous activity,

electroencephalograms



