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Effects of an Inverted Position on EEG and Heart Rate Variability

before and after Qi-gong Training

Sang Nam Lee, Young Kyu Kwonx

College of Oriental Medicine, Daegu Haany University
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This study investigated the effects of inverted position on EEG and heart rate variability before and after Bang
song gong. BSG is a training method using in gi-gong and meditation to give a convergence of consciousness on
body segments in order and take a silent speech of 'song’. The subjects were the 14 university students(n=7 per
group) who had not experienced any medical problem and had not practiced BSG. They took a practice of the two
way of BSG training program for 30 minutes every other day for two weeks. During practicing BSG, A group took
sitting position and lean sitting position by turns, B group took inverted and lean sitting position in the same way.
Statistical analysis conducted by two-way ANOVA(2groups*2periods) with p<0.05 for average difference of EEG and
HR according to position change in each group before and after BSG. In A group, EEG and HR were changeless
irrespective of the change of position and BSG. On the other hand, in B group, significant changes were observed
in EEG(p<0.05). a wave of inverted position were on the increase, B and & wave of inverted position showed smaller
power after two weeks training. In the variation of HR, there were smaller variation according to the position change
after BSG compared to before BSG(p<0.05). The results suggested that an inverted position may make the depth
of meditation deeper, and is likely to be effective for decreasing tension of brain and the sleepiness during gi-gong
training. In addition to, an inverted position seemed to promote control of blood pressure of brain. So the application
of an inverted position to 'BSG’ will be very helpful to achieve deeper relaxation and to obtain the desired effect from

gi-gong ftraining.
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Table 1. General characteristics of subjects
Group Initial Sex Agelyr") Heightcm) ~ Weight(kg)
HoJ J.  male 24 173 66
S.S. H mak 2 178 61
Y. T. M. male 23 168 61
K. Y. G male 24 172 58
Agroup? K oJW.  male 23 175 72
L.D.S. male 23 179 59
K.D.H. male 23 175 70
Mean 23.14 174.28 63.85
spl 0.69 373 552
l.G.S. male 23 172 62
K.H S male 25 172 65
LU L mae 23 175 84
S.G. H male 25 175 70
B group’ P.J W. make 23 189 78
P.H. J. male 27 174 78
P.E.Y. female 23 160 48
Mean 24,14 173.85 69.28
sD. 157 847 12.20
Total Mean=S.D. 2364+128 174074629 66.57+9.52

1): year, 2 A group took sitting position(2&fi) and lean sitting position(3E4&f) by
turns, 3):Standard Deviation, 4):B group took inverted position(f&l3z fir) and lean sitting
position(FE44 () by tums.

5) z¢n] Alubdt gheh, Sfekariel B (S AA AIAL, 2004), p.80.
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Table 2. Research devices

Device Manufacturer(country) Purpose of use
Polar Electro Company
S610 {Finland) heart rate measurement
MP100A Biopac Inc (US.A) EEG measurement

support of inverted

Hand-standing aid position on shoulder

author-produced
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Table 3. Training program

Program Contents

Pre-exercise ~ Try to relax neck, shoulder, waist, knee, ankle before
relaxation (5 min") bang song gong

1. 117 BT (Bmin)
During taking the sitting position(A group) or inverted
position(B group), practice a ‘Bang song gong’ training.
1) Anterior part of body:
EE — MR — MERE — REE > XEZE —
— B — HE — BE > %E > ¥
Bang song 00 5 b oot ot oty ©

- RE — W& — ME > mE — XIR — B —
Mt — & — EE — FEIE
2. MIE1E 3R (5min)
During taking the lean sitting position, make a

respiration training(A and B group)

% Repeat bang song gong three times.

Post-exercise 1. Massage whole body from head to toe and stand up.

relaxation 2. Relax neck, shoulder, waist, knee, ankle after bang
(5 min) song gong
1): minute
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Sitting position

Lean sitting postition
Fig. 2. Sitting and lean sitting postition
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Lean sitting position

Fig. 3. Inverted and lean sitting position
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Talbe 4. Training schedule

Date T W
915 1st
Preliminary training 18 2nd
17 3rd
18 4th
19 1st 1st
20
21 2nd
22
23 3rd
24
Main training 25 4th
26
27 5Sth
28
29 6th
30
10/1 7th 2nd

1) The times of training program, 2) Measurement of heart rate and EEG. 3):
Preliminary training measurement performed to help subjects adapt to training program
and resesrch devices.
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Pre-exercise Bang song gong Post-exercise
relaxation (3sets) relaxation
1set 1set 1set
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1): sitting position, 2). Iean sitting position, 3):inverted position, 4):EEG for 3min,
5): heart rate for 30seconds

Fig. 5. Scheme of Study
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M easuring Period
Fig. 6. Average differences of & waves in A and B group before and
after training. EEG were measured for 3 minutes three times when subjects changed
their posttion(A group: sitting position<lean-sitting position, B group: inverted position<
lean-sitting position.). Average differences were calculated as follows(A group: take the mean
of differences(& power during sitting position minus & power during lean sitting postion, B
group: & power during inverted position minus & power lean sitting position)

Table 5. Results of two-way ANOVA

Source ss' d? Ms? F p-value

Group 127715 1 127715 8.6 000+
Measuring Period 809.91 1 809.91 546 02+
Growp > Megsumng  yo744 1 o744 072 4

1): Type Il sum of squares, 2): degree of freedom, 3): mean square 4): Interactive
effect of group and measuing period = p<0.05, *p<0.001

2) 63}
B AT el Ak w2 o3 Aol P A
¥ FE A7 JEE O (p<0.05), 2HA 7] 2 A4F AL "BFE

U2 cHFig. 7, Table 6).

8 wave
0
05 fst ane
8 -1
Q
o -15
L 2
P
2 25
g -3
2 35 —
4 L
-4.5
. . —e—Agroup
Measuring Period —=—B group

Fig. 7. Average differences of © waves in A and B group before and
after training. EEG were measured for 3 minutes three times when subjects changed
their position(A group: sitting position<-ean-sitting position, B group: inverted position<
lean-sitting position.). Average differences were calculated as folows(A group: take the mean
of differences(® power during sitting postion minus © power during lean-sitting position, B
group: © power during inverted position minus © power lean-sitting position)

Table 6. Results of two-way ANOVA

Source 85" df) MS? F p-value
Group 234.25 1 234.25 10.57 001+
Measuring Period 19.45 1 19.45 088 .351
Group * Mepsuing 5 91 1 591 027 606
eriod*

1) Type Il sum of squares, 2): degree of freedom, 3): mean square 4): Interactive
effect of group and measuing period « p<0.01

3) ad}

55 A% A9 ARSIl T ot Folo) B A
8, 24AE FEAL Jehon, $E4e EAE 99
(p<0.001)(Fig. 8, Table 7).
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Fig. 8. Average differences of a waves in A and B group before and
after training. EEG were measured for 3 minutes three times when subjects changed
their position(A group: sitting position<-ean-sitting position, B group: inverted position<
lean-sitting position.). Average differences were calculated as folows(A group: take the mean
of differencesta power during itting postion minus a power duringlean-sitting position, B
group: a power during inverted position minus o power lean-sitting position

Table 7. Results of two-way ANOVA

Source ss” d’ VER F p-value
Grouo 1302.43 1 1302.43 104 .000+
Measuring Period 4838.48 1 483848 3864 .000+

Group * Measuring *
Period” 243408 1 243408 1944 000

1) Type Il sum of squares, 2): degree of freedom, 3): mean square 4): Interactive
effect of group and measuing period «p<0.001
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