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A Study on the Effects of Chinese Qigong and Kundalini Yoga
Meditations on the Heart Rate Variability of Skilled Students
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Abstract: In this paper, we have investigated effects of two specific meditations (Chinese gigong meditation and Kun-
dalini yoga meditation) on the heart rate variability (HRV), which is a well-known quantitative measure of autonomic
balance, of skilled students. To analyze the effects, the MIT/BIH physionet database was utilized. The database
includes RR intervals of eight skilled Chinese gigong meditators (5 women and 3 men; age range 26-35) and four
skilled Kundalini yoga meditators (2 women and 2 men; age range 20-52). RR intervals of each subject were measured
before and during the meditations. For HRV analysis, we have used typical four HRV parameters - the low frequency
to high frequency power ratio (LF/HF ratio), SD2/SD1 ratio, sample entropy, and fractal dimension. The LF/HF ratio
was calculated by the autoregressive spectrum and the SD2/SD1 ratio was derived from the Poincare plot. The sam-
ple entropy was computed from the phase space plot and the fractal dimension was estimated by the Higuchi’s algo-
rithm. In the experiments, the Wilcoxon signed rank test was employed because we used small datasets and
compared HRV parameters before and during the meditations. As a result, we have found increment of the LF/HF
and SD2/SD1 ratios in both meditations; whereas the sample entropy is decreased during the meditations. In addition,
the fractal dimension is increased during the Chinese gigong meditation; whereas it is decreased during the Kundalini
yoga meditation. The results show that the sympathetic nervous system is generally more activated in skilled Chi-
nese qigong and Kundalini yoga meditators, but the activation of the parasympathetic nervous tone is suppressed.

Key words: Heart rate variability, Chinese qigong meditation, Yoga meditation, Autonomic nervous system.
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Fig. 1. A method of measurement of consecutive RR intervals for time domain analysis
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2 =wollAles e AeE ans wrlshr] flske] 27t
A 84 25 715 (Chinese qgigong) 843 F2eY &
7FHKundalini yoga) 842 HFg 2= RR 114 HlolgE &
Z5F PhysioNet do]gH|o]| A& A3} tH16]. PhysioNet
tlojeHo] A= BA &5 A WA &5 529 RR 114 T
ol & sl §lo] & -5 Zdsh= © AdRt Ho]

Ef|o] o)t

&(LF/HF ratio)o] A3 Fufql7 2549 % PhysioNet Hlo|EH|o|A= & 899 T 7|3 W=
E 1. EARIeH A7 B4 2w
Table 1. Analysis parameters of statistical and geometrical time domain methods
= A 9] Ay
AR ANNFS EA A=
SDNN* msec RR 7t 9 xH=z}
SDANN® msec 5 ©r9jo] Ft RR 1+2 0] w WA
RMSSD® msec A <45l= RR 742 Ao] & 3 F < (root-mean-square)
NN50 50 msec °|}2] RR 114 2teo] & 2r= RR 1t4 =3t
PNN50 % NN50 & %74 RR 7+4 9] /42 Ui 3t
cv % 100 /) 4lute] RR 744 9] REARE BFO2 e ¢
slakatd Ak B4 A%
HRV A7) RR 742 9] A48 5| A% 19iol 4 ekt /14 2 gt
triangular index (7P W3] b RR 244 9] A42) 2.2 vk gt
TINN® meec SNSRI A AEIRY Mg makshi 9o o Aag ] Mol 7t M2 o
Sl b2y ol X & st 719) A7k 114

2SDNN: standard deviation of NN intervals

PSDANN: standard deviation of the averages of NN intervals

‘RMSSD: root mean square of successive differences
dCV: coefficient of variation
°TINN: triangular interpolation of NN interval histogram
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Fig. 2. A Poincare plot and its parameters(SD1, SD2) for
nonlinear HRV analysis
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