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Effect of Simple Acupuncture and

Electroacupuncture at Bai Hui(GVs)) on Heart Rate
Variability in Healthy Adults with Stress Task
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'Dep. of Acupuncture & Moxibustion Medicine, National Medical Center
’Dep. of Oriental Neuropsychiatry, National Medical Center

Objectives : This study was performed to investigate the effect of simple acupuncture and
electroacupuncture at Bai Hui(GVy) on heart rate variability in healthy adults with stress task.

Methods : 40 healthy volunteers participated in this study. HRV was recorded before and after stress.
And then simple acupuncture(SA group) was applied at GVy or electroacupuncture(EA group) was applied
at the same spot in each treatment group for 20 minutes. No treatment was performed in control group
for 20 minutes. Then HRV was recorded.

Results : 1. In all groups, LF norm, LF/HF, HF norm showed significant changes after mental stress.

2. Control group showed no significant change. In SA group, HF norm LF, LF norm and LE/HF showed
a significant change after treatment. In EA group, Mean HR, HF, LF norm, HF norm and LE/HF showed a
significant change after treatment. In both treatment groups, there were significant differences after
treatment compared to control group.

3. In EA group, HF and HF norm decreased significantly after treatment compared to SA group.

Conclusions : These results suggest that simple acupuncture and electroacupuncture at GVy affect the
balance of the autonomic nervous system and that electroacupuncture at GVy enhances parasympathetic
activation more than simple acupuncture.
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Table 1. Subjects Characteristics

Age(yr) | Male |Female| Total
Control
group 28.22+1.72 4 5 9
SA group |[28.73%2.16 6 9 15
EA group |27.92+2.18 7 6 13
Total 28.32+2.04 17 20 37

Values are presented as the mean+standard deviation.
SA group : simple acupuncture group.
EA group : electroacupuncture group.
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Table 2. Protocol of Experiment

Simple rest
Simple
Rest HRV(I) Mental Stress HRV(II) acupuncture HRVII)
Electroacupuncture
10 minute 5 minute 12 minute 5 minute 20 minute 5 minute
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2 (time domain analysis)& &3to] ¥
4(mean heart rate, ©|3} mean HR), SDNN
(Standard deviation of all normal R-R intervals)<

T, a9 B4 (frequency domain analysis)
S E3to] A5y Ae(ow frequency power, ©]a}
LF), 2153 A2 (high frequency power, ©|3 HF)Z
T3t

o]Z o]&a] AF3¥ LF(normalized LF, ©]3} LF
norm), 4 7f8+e HF(normalized HF, ©]3} HF norm)
% LFe} HFS] 27] H)(LF/HF ratio, ©]3} LE/HF)E
AbEete] EA s
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T % Mann-Whitney U-testE E38] Al A4 3
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1. 2EeA ME AEEHO|E H3E}
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Table 3. The Change of HRV in Control Group

HRV(I) HRV(I) HRV(II)
Before Stress | After Stress After SR
Mean «
HR(bpm) 73.44+9.28 76.11+8.02 TA67+892
SDNN 35.94+7.93 4161+14.14 55.53+41.79
(ms)
LF(ms2) |1150.85+511.84 | 1230.23+852.51 | 1289.41+850.48
HF(ms2) | 632.66+787.74 | 396.55+234.66" | 635.73+657.01
L DXL | A96241290° | 46631522
norm(nu)
HF ko
63.60+14.19 | 50431289 5353+15.31
norm(nu)
LE/HF 066048 1.25+0.66° 1.12+0.65

Values are presented as the meantstandard deviation.

SR @ simple rest. HR : heart rate.

SDNN : standard deviation of all normal R-R intervals.

LF : low-frequency power. HF : high-frequency power.

LF norm : LF power in normalized units.

HF norm : HF power in normalized units.

LF/HF : the ratio of low-frequency to high-frequency
power.

x o tested by Wilcoxon signed rank test, significantly
different at p<0.05.

Table 4. The Change of HRV in Simple Acupunc-

ture Group
HRV(I) HRV(II) HRV(III)
Before stress | After stress After SA
Mean
HR(bprm) 69.4+5.70 71.87+6.07 68.27+8.00
(SrESN 49.36+15.34 63.96+52.07 | 53.60+17.89
LF(ms2) |1284.14+785.44 | 1362.25+863.81 | 754.39+484.23"
HF(ms2) | 714.82+580.38 | 590.80+746.88 | 650.01+620.05
LF B85+1725 | 5760+1452° | A145+15.16"
norm(nu)
H}“ * *
62.96+16.64 | 42.777+1455 | 59.79+15.31
norm(nu)
LF/HF 0.90+0.79 1.74+1.22" 0.93+061"

Values are presented as the meantstandard deviation.

SA :
SDNN

F © low-frequency power.
LF norm : LF power in normalized units.
HF norm : HF power in normalized units.

LE/HF :

different at p<0.05.

simple acupuncture. HR : heart rate.
standard deviation of all normal R-R intervals.

HF : high—frequency power.

the ratio of low—frequency to igh—frequency power.
* . tested by Wilcoxon signed rank test,

significantly

Table 5. The Change of HRV in Electroacupuncture

Group
HRV(I) HRV(II) HRV(III)
Before stress | After stress After EA
Mean "
HR(bprm) 72.31+9.42 73.9248.29 67.23+8.46
(SrESN A35841782 | 441541683 | 46.93+19.40
LF(ms2) | 1084.08+772.24 | 1084.08+772.24 | 880.42+686.83
HF(ms2) | 603.75£508.32 | 390.86+287.18 [981.13+790.08"
LF 36.98+15.37 52.34£18.21° | 32.57+13.70°
norm(nu)
HP‘ £ ok
63.06+15.36 44.42+15.66 74.22+13.12
norm(nu)
LF/HF 0.72+0.45 1.46+0.80" 0.60+0.29"

Values are presented as the mean#standard deviation.

EA:
SDNN :
LF :

low-frequency power.

electroacupuncture. HR : heart rate.
standard deviation of all normal R-R intervals.

HF : high-frequency power.
LF norm : LF power in normalized units.
HF norm : HF power in normalized units.
LE/HF : the ratio of low-frequency to high-frequency power.
* 1 tested by Wilcoxon signed rank test, significantly different

at p<0.05.
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HRV #5g2 7

2
Kruskal-Wallis test®Z ¥4 & %
=

Ao fadh Aok oz wigrgkel thete] 7 24
A20] Mann-Whitney U-test® AtE A4
)z @ 7+ 7F Mann-Whitney U-test 23}

LF, LF norm, HF norm?] #t°] A4 2 23
Zpol7k QA Wxa# AT 7ol mean HR
LF, LF norm, HF norm® #tol BAHoZ 2%
Zpo| 7k vpebyITh Abol & Bk A s AFstr] 93l
A FHE EA(ANCOVA) 23 AA14d ~Ed A~
=49 HRV W45 TAS dedAs gz
& At ZFLFY| Fho] SAA SR o3t *
N1, dzed A€+ 7 mean HR, HF norm,
LE/HF9] 3ol
2E# 2 A Fo] HRV W45 SAS deodlM =
ZF LF, LF norm, HF norm,
AR o R frefgk Apol7h AL, o
. LF norm, HF norm, LF/HF 2]
945} Zko] 7k YEFTHTable 6).

[ex

Table 6. Comparison of HRV between Control

Group and Treatment Group

Before and | Before and after rest
after stress or treatment
p7+ p~ p7+ p~ T2
value ValuejF value ValuejF value'
Mean | SA | 0558 | 0457 | 0.640° | 0.176 | 0.291
HR EA | 0262 | 0274 [0.001" |0.012° | 0.070
SA | 0726 | 0602 | 0347 | 0.195 | 0.812
SDNN
EA | 0262 | 0175 | 0601 | 0.237 | 0.967
. SA | 0482 | 0802 [0.002" [0.002" | 0.002°
EA | 0262 | 0.727 [0.006™ | 0.065 | 0.003°
- SA | 0446 | 0797 | 0953 | 0.773 | 0.823
EA | 0601 | 0914 | 0.144 | 0.094 | 0.062
LF SA | 0519 | 0244 |0.000" | 0.248 | 0.000°
norm | EA | 0471 | 0685 00177 | 0.058 | 0.040°
HF SA | 0815 | 0344 (00007 | 0.197 | 0.001°
norm | EA | 0601 | 0429 {0.000" | 0.005° | 0.000°
SA | 0318 | 0464 | 0.001° | 0.323 | 0.001°
LE/HF . ;
EA | 0524 | 0921 | 0.202° | 0.038" | 0.008

SA : simple acupuncture group.

EA : electroacupuncture group. HR : heart rate.

SDNN : standard deviation of all normal R-R intervals.
F : low-frequency power. HF : high-frequency power.

LF norm : LF power in normalized units.

HF norm : HF power in normalized units.

LE/HF : the ratio of low-frequency to high-frequency
power.

* . tested by Kruskal-Wallis test, significantly different at
p<0.05.

T tested by Mann-Whitney U-test, significantly different
at p<0.017.

¥ tested by ANCOVA(adjusted for before stress HRV
index), significantly different at p<0.05.

§ : tested by ANCOVA(adjusted for after stress HRV
index), significantly different at p<0.05.

AsA FHF FA(ANCOVA) A3, Ar4 ~E
A= ] HRV W45 FAg 4 ]
2] HF norm¢] #to] ©<= #
ol gk Afol7} Al 2EH 2~ A= ¢ HRV
& AT dedAe dH A=5w¢ HF, HF norm
ghol & Hatol vla SA4 r

AHTable 7. Fig. 1, 2).
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Table 7. Comparison of HRV between Simple
Acupuncture Group and Electroacupuncture Group

Before and
after stress

Before and after rest
or treatment

D~ b D~ D~ D~

+ + S
value | valuet | value' |value® | value®

Mean HR | 0928 | 0920 | 0.100° | 0.138 | 0.3%4
SDNN 0363 | 0324 | 0928 | 0.700 | 0.646
LF 0337 | 0985 | 049 | 0.588 | 0.756
HF 0928 | 0796 | 0033 | 0117 | 0.042°
LF norm | 0130 | 0.120 | 0217° | 0.120 | 0.287
HF norm | 0440 | 0686 |0.003" |0.009" | 0.005°

LF/HF 0928 | 0566 | 0.751° | 0.242 | 0.287

HR : heart rate.
SDNN : standard deviation of all normal R-R intervals.
LF : low-frequency power. HF : high—frequency power.
LF norm : LF power in normalized units.
HF norm : HF power in normalized units.
LE/HF : the ratio of low-frequency to high—frequency
power.
* 1 tested by Kruskal-Wallis test, significantly different
at p<0.05.
t: tested by Mann-Whitney U-test, significantly
different at p<0.017.
¥ . tested by ANCOVA(adjusted for before stress HRV
index), significantly different at p<0.05.
§ ¢ tested by ANCOVA(adjusted for after stress HRV
index), significantly different at p<0.05.

HF

1 2 3

Time

Fig. 1. Time serial change of HF between simple
acupuncture group and electroacupuncture group

Time 1 : before stress.

Time 2 : after stress.

Time 3 : after SA or EA treatment.

SA : simple acupuncture group.

EA : electoacupuncture group.

x 1 tested by Mann-Whitney U-test, significantly di—
fferent at p<0.017.

t : tested by ANCOVA(adjusted for before stress HRV
index), significantly different at p<0.05

¥ . tested by ANCOVA(adjusted for after stress HRV
index), significantly different at p<0.05.

" o |
. \ M I o
V

40

. —=SA

50 —=-EA

10

HF norm

1 2 3

Time

Fig. 2. Time serial change of HF norm between
simple acupuncture group and electroacupuncture

Time 1 : before stress.

Time 2 : after stress.

Time 3 : after SA or EA treatment.

SA : simple acupuncture group.

EA : electoacupuncture group.

* 1 tested by Mann-Whitney U-test, significantly different
at p<0.017

T tested by ANCOVA(adjusted for before stress HRV
index), significantly different at p<0.05.

¥ . tested by ANCOVA(adjusted for after stress HRV
index), significantly different at p<0.05.
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