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The Effect of Tai Chi Chuan on the
Pulse Spectrum in the Elderly

Cheng-Deng Kuo, Wan-An Lu
Department of Research and Education, Taipei et&eneral Hospital

ABSTRACT

Aim:

There were more than one hundred million TCC ptiackrs in the world. TCC
has many features such as no need to have spacilitlyf equipment or instrument,
can be practiced almost anytime and anywhere, logt and low technology and
minimal orthopedic complication. TCC is suitabler fanplementation in the
community because of its value as a preventive cneglin the old persons. Only few
evidence-based medicine of TCC are available. Thpgse of the study was to look
for the use of pulse wave analysis in TCC and threetation between the spectral
indices of pulse spectrum and cardiovascular plggyoin TCC practitioners.

M ethod:

This study performed the power spectral analysisadérial pulse wave and
interbeat intervals taken from TCC group and cdntsubjects through
plethysmographic and ECG monitorby using the coempptogramme written with
Mathcab software. The first recording was mader dée minutes’ rest and basic data
recording, then TCC was exercised for forty minut€ee second recording was
performed 30 minutes after the TCC practice. Thevgrospectral measures of the
arterial pulse wave were compared between TCC ipomers and controls, and
between before and after TCC exercise.

Results & Discussion:

Before TCC and 30 min after TCC, the SDRR, CVRR] aRlFP were smaller,
while the nVLFP and LHR were larger in the TCC groBefore TCC, the normalized
power of the 1st harmonics of right pulse (nPh1)I®@C practitioners was greater,
while the nPh4 of TCC practitioners were smallegnt those of the controls. After
TCC, the nPhland nPh2 were greater, while nPh7n&h@ were smaller, than those
of the controls. The harmonics of right pulse werdeed different between TCC
practitioners and controls both before and 30 nfiieara CC. TCC could change the
pattern of pulse harmonics of TCC practitioners.

Keywords: artery, pulse wave, power spectral amgljai Chi Chuan
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Table 1. Basic characteristics of the controls B8@ practitioners.
Control TCC P value
(n =30) (n =30)
Gender (M/F) 11/19 19/11 1.000
Age (years) 49.9+ 9.4 53.6+ 10.7 0.198
Height (cm) 163.7+ 9.3 163.7 10.1 0.790
Weight (kg) 63.9+ 10.8 63.0r 12.2 0.813
BMI 23.7+2.6 23.4+ 3.0 0.460
Basdline
SBP (mmHg) 119.3+ 14.9 119.0+ 12.7 0.947
DBP (mmHg) 68.7+ 10.4 72.8: 8.9 0.089
MABP (mmHg) 85.6+ 10.8 88.2+ 9.1 0.258
PP (mmHg) 50.5+ 11.6 46.2+ 10.5 0.139
30 min after TCC
SBP (mmHg) 119.1+ 14.4 114.6: 12.8 0.363
DBP (mmHg) 72.4+9.9 72.1+ 7.8 0.802
MABP (mmHg) 88.0+ 10.7 86.3+ 8.2 0.657
PP (mmHg) 46.7+ 9.4 425+ 11.0 0.098

Data presented are Me8D. * p<0.05

SBP, systolic blood pressure; DBP, diastolic blpogssure; MABP, mean
arterial blood pressure; PP, pulse pressure
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Table 2. HRV measures of the controls and TCCtipiaeers.

Control TCC

Measures (n = 30) (n = 30) P value
Baseline

Mn RRI (ms) 873.8 (756.4 - 977.2) 917.4 (847.0 — 992.3) 0.167

HR (bpm) 68.7 (61.4 — 79.3) 65.4 (60.5 - 70.8) 6.1

SDrr(MS) 53.7 (44.3 - 65.6) 43.8 (29.9 - 54.5) 0.013

CVgrr(%) 59(5.2 -7.7) 4.4 (3.7 -6.0) <0.001

TP (mg) 1137.0 (692.2 — 1838.0)749.4 (224.4 — 1344.0) 0.024

ULFP (mg)  108.3 (53.760 - 235.6) 114.2 (52.2 - 167.4)  0.610
VLFP (md)  224.8 (109.7 - 401.2) 183.7 (122.5-304.7)  0.501
LFP (mg) 359.6 (187.1 - 511.8) 2485 (62.7 — 461.6)  0.066
HFP (m$) 494.2 (325.4 - 665.4) 173.7 (56.7 - 582.0)  0.002

NVLFP (nu) 21.0 (15.6 - 25.9) 31.6 (18.6 —55.9) .003
NLFP (nu) 29.1 (26.1 — 32.7) 24.5 (12.7 - 32.3) 046.
NHFP (nu) 49.8 (39.9 - 56.3) 35.2 (25.8 -50.6) 01Q.
LHR 0.61 (0.49 - 0.89) 1.04 (0.70 - 2.08) <0.001
30 min after TCC

Mn RRI (ms) 929.4 (840.2 — 1082.0)*929.7 (854.8 — 996.4) 0.569
HR (bpm) 64.6 (55.4 - 71.4)* 64.5 (60.2 - 70.2) 5689
SDrr (MS) 63.153.2 - 71.5) 40.1 (30.3 - 52.7) <0.001
CVgrr(%) 6.8(5.8-7.1) 4.4 (3.3 -5.8) <0.001

TP (m9) 1707.0 (967.6 — 2001.0)  609.4 (348.6 — 1083.8).001
ULFP (mg)  195.1 (115.8 -389.5)*  108.0 (74.3 — 217.5)  0.024
VLFP (md)  273.2(195.9 - 437.8)  185.4 (118.8 — 212.9)0.006
LFP (m&)  483.8(292.4 - 657.9)  200.2 (98.0 - 367.7)  <0.001
HFP (md  662.0 (453.7 - 892.6) 178.8(61.7 —484.8)  <0.001

NVLFP (nu)  21.3(16.3 -26.0)  29.2 (19.9 - 47.3) 0.005
nLFP (nu) 30.0 (27.3 - 35.6)* 33.4 (25.6 - 39.7) .343
NHFP (nu) 48.5 (39.6 — 56.1) 31.5(22.1 - 45.3)  00Q.
LHR 0.66 (0.49 — 0.78) 0.95 (0.62 — 2.15) 0.008

Values are numbers of patients or medians (25 ptiee75 percentile).
*P<0.05 vs. Baseline

Mn RRI, mean RR intervals; HR, heart rate;ggDstandard deviation of RR
intervals; C\kg, coefficient of variation of RR intervals; TP, abpower; ULFP,
ultra low-frequency power; VLFP, very low-frequencypower; LFP,
low-frequency power; HFP, high-frequency power; ®¥. normalized very
low-frequency power; nLFP, normalized low-frequengyower; nHFP,
normalized high-frequency power; LHR, low-/higheduency power ratio
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Table 3. Percentage change in HRV measures 30 esiadter TCC.

Control TCC

Measures (n = 30) (n = 30) P value
Basdline
%Mn RRI(%) 8.7 (5.8 — 14.9) 2.2 (-0.5-6.3) <QL0o0
%HR (%) -8.0(-13.0 - -5.6) -2.2 (-5.9-0.5) Q01
%SDrr (%) 14.1 (-1.1 - 27.5) 1.03 (-6.7 — 6.8) 0.014
%CVrr(%) 2.9 (-4.5 - 15.6) -0.5 (-8.7-6.5) 0.206

%TP (%)
%ULFP (%)
%VLFP (%)
%LFP (%)
%HFP (%)
%nVLFP (%)
%nLFP (%)
%nHFP (%)
%LHR (%)

25.7 (-4.3 - 80.8) 2.9 (-22.1 - 29.1) 0.01
-72.4 (-88.6 — -42.2) 8.72 (-34.7 - 164.1) <0.001
30.7 (57-97.4)  -17.4(-35.8-32.3) 0.016
29.1 (3.4 - 66.4) 4.5 (-28.5 - 65.3) d.07
29.7 (5.7 - 65.6) 16.2 (-18.0-70.6)  30.1
4.9 (-11.5 - 18.6) 1.8 (-24.4-26.5) .5
-3.0(-11.3-18.7)  34.3(-3.5 - 195.7) 0.018
0.6 (-10.7-11.6)  -8.8(-38.4-252) .258
4.8 (-180-36.4)  -45(-35.0-26.8) .340

Values are numbers of patients or medians (25 p#iee75 percentile).

*P<(0.05 vs. baseline
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Table 4. Frequency of harmonics of right pulsbath groups of subjects.

Control

TCC

Measures (n = 30) (n = 30) P value
Basdline
F1(Hz) 1.14 (0.99 - 1.32) 1.10(1.01 - 1.21) 0.416
F. (Hz) 2.30 (2.01 - 2.59) 2.19 (2.01- 2.42) 0.395
Fs(Hz) 3.41 (3.12 - 3.82) 3.25 (2.96 - 3.58) 0.290
Fs(HZ) 4.58 (4.00 - 5.27) 4.34 (4.04 - 4.88) 0.464
Fs(Hz) 5.86 (5.14 - 6.52) 5.53 (5.00 - 6.12) 0.268
Fs (HZ) 6.85 (6.15 - 7.82) 6.59 (6.05 - 7.08) 0.258
F (Hz) 7.88 (7.20 -9.14) 7.55 (6.98 — 8.56) 0.234
Fs(Hz) 8.98 (8.10 — 10.45) 8.55(8.17 - 9.72) 0.186
30 min after TCC
Fi(Hz) 1.06 (0.90 - 1.18)* 1.06 (0.99 - 1.20) 0.333
F,(Hz) 2.15 (1.79 - 2.39)* 2.15 (1.97 - 2.41) 0.264
Fs(Hz) 3.17 (2.69 — 3.57)* 3.22 (3.02 - 3.50) 0.304
Fs(Hz) 4.24 (3.62 - 4.72)* 4.36 (3.91 - 4.70) 0.255
Fs(Hz) 5.27 (4.51 - 5.88)* 5.43 (5.02 - 5.91) 0.228
Fs (HZ) 6.35 (5.54 - 7.06)* 6.45 (5.87 — 7.09) 0.290
F (Hz) 7.36 (6.36 — 8.37)* 7.51 (7.01 - 8.45) 0.271
Fs(Hz) 8.66 (7.27 — 9.48)* 8.74 (7.89 — 9.56) 0.297

Values are numbers of patients or medians (25 ptiee75 percentile).
*P<0.05 vs. Baseline,Ffrequency of harmonic x.
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Table 5. Normalized power of harmonics of rightspun both groups of subjects.

Control TCC

Measures (n = 30) (n = 30) P value
Basdine
nPh 40.6 (30.1 - 69.3) 76.3 (58.4 - 81.9) <0.001
nPh 9.6 (8.0 -14.1) 10.3 (7.9 - 12.0) 0.830
nPh 1.9 (1.6 - 3.0) 1.7 (1.1 - 2.3) 0.171
nPh 0.55 (0.34 - 0.96) 0.36 (0.23 - 0.52) 0.013
nPh; 0.21 (0.16 - 0.36) 0.25 (0.15-0.42) 0.959
nPh 0.06 (0.032 - 0.19) 0.11 (0.05 - 0.14) 0.751
nPh 0.03 (0.01 - 0.08) 0.02 (0.01 - 0.04) 0.355
nPh 0.01 (0.01 - 0.04) 0.01 (0.01 - 0.02) 0.511
30 minutes after TCC
nPhl 38.1 (28.7 — 55.8) 77.7 (63.8 — 83.0) <0.001
nPh 6.5 (3.8 - 10.8)* 10.5 (7.9 - 11.3) 0.038
nPh 1.8 (0.9 - 2.9) 1.6 (1.2 -2.8) 0.706
nPh 0.37 (0.23 - 0.84) 0.28 (0.18 — 0.54) 0.223
nPh; 0.23(0.12 - 0.35) 0.21 (0.16 - 0.34) 0.900
nPh 0.12 (0.05 - 0.22) 0.09 (0.47 - 0.19) 0.673
nPh 0.06 (0.02 - 0.09) 0.02 (0.01 - 0.04) 0.029
nPh 0.02 (0.01 - 0.05) 0.01 (0.01 - 0.02) 0.015

Values are numbers of patients or medians (25 ptiee75 percentile).
*P<0.05 vs. Baseline nRmormalized power of harmonic x.
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