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The Effect of Mental Stress Stimulation and Acupuncture at Shinmun(HT7)
on Heart Rate Variability
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Department of Neuropsychiatry, Woosuk University Oriental Medicine Hospital
Abstract

Objectives :
The purpose of this study was to assess the effects of mental stress stimulation and
acupucnture applied at HT7 point on heart rate variability (HRV) in normal subjects.

Methods :

Thirty seven healthy volunteers participated in this study. The volunteers were randomly
allocated into two groups. Both groups performed a mental arithmetic stress test and stroop
color-word test for 10 minute. Then, acupuncture needles were inserted on HT7 for the
study group and on non-acupucnture point for the control group. HRV was recorded three
times at test time and before and after acupuncture stimulation.

Results :

After giving mental stress stimulation to both groups, LF and LEF/HF ratio were increased
and HF was decreased significantly. After giving acupuncture to study group, LF and LF/HF
ratio were decreased and HF was increased, but it was not significant. After giving
acupuncture to control group, LF and LF/HF ratio were increased and HF was decreased,
but it was not significant.

Conclusions :

This results show that mental arithmetic stress test and stroop color-word test contribute to
activation of the sympathetic nervous system. Acupuncture at HT7 could be relatively useful to
decrease sympathetic activity and balance autonomic nervous system for those who are under stress.

Key Words :
Heart rate variability(HRV), Acupuncture, Mental stress, Korean medicine
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Control Group(n=20)
l
Data drop drop | Data
error out out error
(n=1) (n=2)
Acupuncture Control
Group Group
(n=19) (n=18)
Fig. 1. Participation flow in the study.
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Fig. 2. lllustration of acupuncture
group.

Fig. 3. lllustration of control group.
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batch Proc(Laxtha co))& A8-31Th
B Mean-RR, Mean-HRV.

RNt |

SDNN, Complexity, SDSD, RMSSDE- #-415}53th.

<

Hagolel NuHolZ(HRV)Ol olxs P& -

- FIEg e 24 Ln(TP), Ln(VLF),
Ln(HF), Ln(LF), normalized LF(¢]3} norm
LF), normalized HF(®]3} norm HF), LF/HF

ratios A3t TH

6) EAA

EAA Y= SPSS 15.0 for windowsS ©]-8-3}
Atk AA JAEs ez 3k HilF 2EY
224 [tk Wk g AT x2S o
o= gk gk migke] W3t e
signed rank testE ©]&sl FASIAAL, F T
7t 59 71ZKFirst HRV, Second HRV, Third
HRV)Y 347k Blals Mann-Whitney U test
. BE B p<0.059] F¢E

AAskaatt

Wilcoxon

A &gk 37T,
A& (Acupuncture Group)e 24 1143 o
A 8O HIAHS 2447:2BH A3, HE
(Control Group)= ‘243 8%} o4 108 o=
BadHe 2472436101300 F o] JE 4

o

Lol Zhell FoJ 3t Apol= fIAKTable 1).

Table |. General Characteristics

. Acupucnture Control B
Characteristics (n=19) (n=18) P—-value
Agel(years) 24.47+2.93 24.72£3.61  0.800

male 1 8
Sex 0.517
female 8 10

Values are number(%) or mean = standard deviation.
P—value was evaluated using Mann—Whitney U test at
mean*standard  deviation—values and  x2-test at
number(%)—values.
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1) Mean-RR, Mean-HRYV,
Complexity 2] 4

A 2EFZ st AAR TG
Mean-RR-& 847.45+103.56 msol| A
84241+107.22 ms® ZAshs S HAH
Mean-HRV+= 71833880  cycle/min®l| 4]
72.33+9.01 cycle/min®.2 F715l= AdS H
Atk SDNN<  4423+1367  msolA]
47.69+1232 msE I F7FEth
Complexity= 0.660.15°14 0.58+0.192 <]
SHAl ZFAstAtH(Table II).

SDNN,

(2) RMSSD, SDSD¢] #24

A 2EH O ofste] AAFTTE
RMSSDE 29.45+15.73 msolA] 27.36+14.21 ms
2 FYsHA #ZAsATE SDSDE 36.24+18.45
msol A 34.37+17.47 msZ &8 7HA3H
THTable II).

Table Il. The Comparison of Mean-RR,
Mean-HRV, SDNN, Complexity, RMSSD and
SDSD before and after Mental Stress Stimulation

ltem of HRV First HRV Second HRV v:I;e
Mean—RR  847.45+103.56 842.41+107.22 0.386
Mean—HRV 71.83+8.80 72.33£9.01 0.346
SDNN 44.23%£13.67 47.69£12.32  0.021+
Complexity 0.66+0.15 0.58+0.19 0.020+
RMSSD 29.45%£15.73 27.36+14.21  0.010+
SDSD 36.24£18.45 34.37£17.47  0.041+

Values are mean * standard deviation of all subjects.
P-value was evaluated using Wilcoxon singed rank test.
The unit of mean—RR, SDNN, RMSSD and SDSD is ms.
The unit of mean—HRV is cycle/min.

* 1 p<0.05
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(1) Ln(TP), Ln(VLF), Ln(LF), Ln(HF)®] &4
BAA 2Bz ot AA G
Ln(TP)E  7.2940.65 logms®l*]  7.54+0.53
logms’2  FoaA  F7FeIth Ln(VLF)&

6.44+0.79 logms®ol 4] 6.83+0.60 logms’E 2]
A Z7Fk Tk Ln(LF)E 5.99+0.64 logms™®l
A 6254071 logms’® frolskAl Z7Fetaich
ILn(HF)E  5.68+1.00 logms’ollA]  550+1.00
logms’2 23171 743t th(Table ).

(2) Norm LF, Norm HF, LF/HF ratio®] &4

AaA 2E 29 95t HAAHEL] norm
LF= 51.58+4.74 nuol|A 53461440 nuZ <
A =715} tE norm HF = 48.42+4.74 nu©l|
A 46544440 nuE  FoEHAl Ak
LF/HF ratio= 1.08+0.20°1A] 1.17+0.20°.2
FoetA F7Fst A TH(Table 1I).

Table lll. The Comparison of Ln(TP), Ln(VLF),
Ln(LF), Ln(HF), Norm LF, Norm HF and LF/HF
ratio before and after Mental Stress Stimulation

ltem of HRV First HRV Second HRV ~ P-value
Ln(TP) 7.29£0.65 7.54£0.53 0.003+
Ln(VLF) 6.44%+0.79 6.83+0.60 0.011=
Ln(LF) 5.99+0.64 6.25+0.71 0.000=
Ln(HF) 5.68+1.00 5.50%+1.00 0.013+
norm LF 51.58£4.74  53.46+4.40  0.000+
norm HF 48.42+£4.74  46.54+4.40  0.000+

Values are mean * standard deviation of all subjects.
P-value was evaluated using Wilcoxon singed rank test at
mean tstandard deviation.
The unit of Ln(TP), Ln(VLF), Ln(LF) and Ln(HF) is logms2.
The unit of norm LF and norm HF is nu.

* 1 p<0.05
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3. ®gaR HRvel 3}

1) A9 &4
(1)  Mean-RR, Mean-HRV,  SDNN,

Complexity ] &4

AP tjxzToA FLAAH 2EH2E 7t
st & =A% second HRVE] EE SAZS
FTAHLRE o5 Zpol7t Tk

AAZA 2EHZ i FAE R
Mean-RR2 A& Hl§t: 871.67+122.78 ms
o| A 888.05+117.01 msO. = 2JatA =718t
3, UIERT Mg 811.53+80.10 msollA
828.08+78.79 msZ f-ojstA ZrVskgch. Z7F

£ HYW Mean-HRVE Aldw gL
70.19+10.31 cycle/minol| 4] 68.73+9.43

cycle/minZ f+oJ8HAl ZHAstAa, iz #
With 74584698 cycle/minol|A  73.05+6.64
cycle/min® 2 f+J3A FHastdtt. frolskl

<

S

Hydole dyHo|Z(HRV)Ol ojXl& S -

Z7H " SDNN2 Al HFlgies 50.27+10.53
msol A 50.72+11.53 msC.&® Z7lsle AEFS
B, diET MG 44.96+13.73 msollA]
447741595 msZ FAhdhs AEFS BRItk #
oAl A E Complexity= A8 FlGHEL
0.59£0.220114 0.62+0.18% Z7}3l= AEFS W
A3, NET HEE 0581017914 0.61+0.16
2 F7Vske A¥Fs BAtH(Table V).
(2) RMSSD, SDSD2] 4]

2EG 20 o8 HQl
RMSSDE Al HllgEE 29.64+14.78 msoll A
322141621 mso 2 frol3tAl S7ketAa, o
Zt g 24.95+13.58 msollA 2553+13.14
msZ F7Hte AFS Bt 7AE KA
SDSD+= Al #l§es 37.13+18.13 msollA]
39.84+19.10 msZ F7}3te AFS B, o
Z JEEE 31.47+16.75 msoll A 32.34+16.15
msZ S71eke AEFS EAtHTable IV).

2=

Table IV. The Comparison of Mean-RR, Mean-HRV, SDNN, Complexity, RMSSD and SDSD between

Acupuncture Group and Control Group

Item of HRV Group First HRV Second HRV Third HRV P-value
Mean—RR Acupuncture 873.82+117.86 871.67+122.78 888.05+117.01 0.036+
¢ Control 819.62+80.03 811.53+80.10 828.08+78.79 0.004+
Mean—HRY Acupuncture 69.92+9.95 70.19+10.31 68.7319.43 0.029+
Control 73.86+7.12 74.58+6.98 73.05+6.64 0.005%

SONN Acupuncture 45.43%£11.89 50.27+10.53 50.72+11.53 0.312
Control 42.96+15.58 44.96+13.73 44.77£15.95 0.899

‘ Acupuncture 0.66+0.16 0.59£0.22 0.62+0.18 0.182
Complexity Control 0.65+0.14 0.580.17 0.61+0.16 0.347
+ + + *

AMSSD Acupuncture 31.94+17.71 29.64t14.78 32.21%116.21 0.045
Control 26.81+13.34 24.95113.58 25.53%13.14 0.154

SDSD Acupuncture 38.88120.48 37.13£18.13 39.84+19.10 0.066
Control 33.4616.16 31.47+16.75 32.34+16.15 0.167

Values are mean * standard deviation.
P-value was evaluated using Wilcoxon singed rank test at mean=*standard deviation between Second HRV and Third HRV.

The unit of mean—RR, SDNN, RMSSD and SDSD is ms.
The unit of mean—HRV is cycle/min.

* 1 p<0.05
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(1) Ln(TP), Ln(VLF), Ln(LF), Ln(HF)] &4

AAA 2Ed 2 93] F7He E<l Ln(TP)
T OAET Mg 7.66042  logms ol A]
7.66+0.44 logms 2 W}A| okgkar, thz g
% 740+0.61 logms i} 7.33+0.67 logms’2 7+
39t 3718 B In(VLF)= AlgT #
et 6944051 logms ™l 6.88+0.59 logms’ =
Aashks ARE B, uixza R
6.7240.67 logms |4 6.37+0.90 logms’©.2 7+
adhe AFE HYth 7HE EYW Ln(LF)<
AFT FIEE 6354063 logmsoll A 6.36+0.51
logms’® Z7Vhe A%S BT, R Ml
% 6.14+0.78 logms™lA 6.30£0.75 logms .
7k A4S Bt 74AE EY9 LnHF)
T OAET Mg 5.63+1.02  logms®ollA]
583+1.02 logms’©. 2 F7}ehs A% R,
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536+1.00 logms™l|4  544+1.06
Z7kshe e BYtiTable V).

Ln(HF)=
logms”©.

(2) Norm LF, Norm HF, LF/HF ratio®] £4]

AAA 2B 2 ) F7HE ®Ql norm
LF=  AlgT Rt 53.27+4.74  nudlA
5248+4.71 nuZ Ashs AFS B, b
Zt FIgEH 53.66+4.13 nuoll A 54.00+4.14 nu
2 FVVske A4S EYY norm HF= A1E
T FIgEE 46.73+4.74 nuoll A 47.52+4.71 nuE
7Vt ARS HYa, UERF O HEE
46.34+4.13 nuoll Al 46.00+4.14 nuE &=
ZA3S Btk LF/HF ratios A& Hlgeg
1162021014 1.12+020% 7Aste AES
A, 2T M 1.17+0.20014 1.19+0.21
2 I eke AE%S B THTable V).

d

Table V. The Comparison of Ln(TP), Ln(VLF), Ln(LF), Ln(HF), Norm LF, Norm HF and LF/HF ratio

between Acupuncture Group and Control Group

Item of HRV Group First HRV Second HRV Third HRV P-value
Ln(TP) Acupuncture 7.35+0.56 7.66+0.42 7.66+0.44 0.738
Control 7.22+0.75 7.40£0.61 7.33+0.67 0.832

Ln(VLF) Acupuncture 6.49£0.66 6.94£0.51 6.88+0.59 0.709
Control 6.38£0.93 6.72+0.67 6.37£0.90 0.167

(L) Acupuncture 6.03£0.59 6.35£0.63 6.360.51 0.738
Control 5.94£0.70 6.14£0.78 6.30£0.75 0.167

Ln(HF) Acupuncture 5.72%£1.02 5.6311.02 5.83£1.02 0.060
Control 5.64£1.01 5.36£1.00 5.44£1.06 0.265

corm LE Acupuncture 51.60+5.20 53.27+4.74 52.48+4.71 0.073
Control 51.56+4.36 53.66+4.13 54.00+4.14 0.609

norm HE Acupuncture 48.40+5.20 46.73+£4.74 47.52+4.71 0.073
Control 48.44%4.36 46.34+4.13 46.00+£4.14 0.609

LF/HF Acupuncture 1.09+0.21 1.16+0.21 1.12+0.20 0.066
ratio Control 1.08£0.20 1.17£0.20 1.19+0.21 0.609

Values are mean * standard deviation.

P-value was evaluated using Wilcoxon singed rank test at mean*standard deviation between Second HRV and Third HRV.

The unit of Ln(TP), Ln(VLF), Ln(LF) and Ln(HF) is logms2.
The unit of norm LF and norm HF is nu.
* © p<0.05
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2 welE msol e,
geiadEy  EA0N Fue doe
0.15-04 Hz®] high frequency oscillation(HF)
0.04-0.15 Hz®] Low frequency oscillation(LF)
0.003-0.04 Hz® very low frequency
oscillation(VLF) &= o] Tl
Ln(LF)<=

Ln(HF)= HFe Z1 W3 gko]a,

LFe] 27 W& gtelw, Ln(VLF)= VLF9| &
1 W3 Foltk. HFE A118$t norm HF=
HF/(LF+HF)x1002.2 ©$]= nuo|W, LFE
A7+38}3F norm LF= LF/(LF+HF)x1002.2 ¢

9% nuoltP®,

7

7

ool A= g ARAA AxkslrIsh A
o] g7l BAA sEHS ASHE Tt
& 5 AT dxzw A4l A A=S vt
s 71 WstE wEdn fol AHE AU

gaH 2B~ ASS 71 § HRVE =
3 A7 Mean-RR, RMSSD, SDSD, Ln(HF),

norm HF $o| ZF43&la, Mean-HRV, SDNN,
Ln(LF), norm LF, LF/HF ratio 5°] &7}3%
t}. norm LF®} norm HF7} #2lstA #H3td
HellA BAA ZEHZ 250
A7 RaAA S AAAAA 2
A WstE dodle ASs ¢ T U
T3 RMSSD9} SDSD7F &
HolA 2EH = A5 £ 475 AsHE
& AATH

Hgt: AP 34 A3 Mean-RR,
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HF %o°] #7}8la, Mean-HRV, norm LF,
LE/HF ratio S5°| 7+43lgch iz =3
A7 Mean-RR, RMSSD, SDSD, Ln(LF),
Ln(HF), norm LF, LF/HF ratio 5°] <7}3}
a1, Mean-HRV, SDNN, norm HF So] 74
st Y digk H$E Hlwg Ay
norm LF, norm HF, LF/HF ratio 5°] ¢

s GRAY Avdel wWEHE B,

WANAE

o
>

f
X
3
H

o
ol
Y
o
[0
o
o rir

- 173 -



gl Ao wMI(HT7) ROl

L
>
=
=

>,

:
18 F

2 |y

2

ol
K

2 > o
ox Mo
o
N
i)
N

N
>
1y
of
O ofr
b ™

o
W
N

RN R 2 Y o
Mo M Mo > Hoorr

Rl

of X
LY

o] ] RMSSD2} SDSDe] =
o 47150l T Fug

M o

Job o
>

]

=1
=

PN
& & AATH

oj’Fel Al AHAH

7V FgE

[e)

il

2EY X

A 2EH 29} " (HT
27 A (or ARl E)ol] m]X]
Aol 3795 o
EE @A NA HAH 2EH 2 A=
Fet & Al hlMHT7)ol #lgsta,
JERECel st e 22 A
t}.

J

a4 AR
o

7 p s
2o

2

M 2 ot 32 [

tlo BN

=

AAZA 2EHZ2 A= AZF norm LF,
LF/HF rato 5 fosiA Z718l9a,
norm HF, RMSSD, SDSD <& #93}A

O T
sk

<

S

S

Hagolel NuHolZ(HRV)Ol olxs P& -

2. AEEE

_g]

L,

Ae

WEHT?) i 3 A
6]:%

RMSSD, SDSDE Z7l6l= A4S HY
E3] RMSSDE §-281A Z718t9th S+
99 29 norm LF, LF/HF ratio=
7}8t43L, norm HFE 7Astgou, =

FIF Aol AT,

4t oy A
off

p g

JERC T il & A9 &

e %S Ran

]
Q
=
=
5
=
E:
o
g
fr

Q)
=

N34, HAFA T (A5H). A2
2007:138-9, 521-3.
wgwl, FAlsl, v,
¥ Hormone©l| "]
A T

&7,
MFRER O] Stress
ko] #3F A
2. 1990;7(1):221-39.

b
A 9

Z

o

- 174 -



- 59

=
o

3, d3]g MAHE HEAM AvEE B

4e B it FR7t B 49
FABA N PIA= . Atz
. Ol gehgu) 288) A]. 2003;24(3):569-78.

6. Stein, Phyllis K. Assessing heart rate

r&_>.i

variability from real-world Holter reports.
Card Electrophysiol Rev. 2002;6(3):239-44.

7. ARY, o|A3F], B4, ARXY, HLA. o]
2 gWo] AAH AEYAZ
AvbolEe] WAE A tai 7o
2005;22(6):173-80.

8. Holly Rm, Jun LY, Kakit H. Acupuncture
effects on reflex responses to mental

Am ] Physiol Regul
Integr Comp Physiol. 2001;49(5):1462-8.

9. 4d, SEIg. AAE FEs=TFFHol A
HPHClE&(HRV)Ol PIA= FF o T-gt
3]A]. 2004;21(6):37—42.

10. oJel5, 9475, Ad, A1 mGaAlP &

o|A 7 33"”5 }7} a4 1e] A A

ojrol WA= I thHEHERE A

2004;25(4):25-33.

Azt g AR AEH S
. 71 9] 8F3] A, 2005,26(7):375-83.

12. R % FOWNREEERR. A2 ARAL
1995:111, 270-1, 519.

13. °lF9, HsE U4, HA4,
AR5 2E#H S sfAa |
ek ER BgE oot el
A =13, 2003;12(1):129-37.

stress in humans.

11. 2 &u]

/3.

14. o133, H2F, Holy, &4F, °AE,
TAF, Y, 24, 275, 494

RGBS RIRAE RGeSl ARt 2o
JERE SR gk #8}3 A
2004;25(1):138-48.

15. AFF, 2AAY, ¢ Stresso] 3o EHH
ol3l]. &4 8 2753 A,

HMat 37

:H 203 HM 13 2009 -

1993;4(1):19-26.
16. Uchida S, Hotta H.
Mechanism of the reflex inhibition of

Kagitani F,

heart rate elicited by acupuncture-like

stimulation in anesthetized rats.
Autonomic neuroscience.
2008;143(1/2):12-9.

17. Chao DM, Shen LL, Tjen-A-Looi S,
Pitsillides KF, Li P, Longhurst JC.
Naloxone reverses inhibitory effect of
electroacupuncture on sympathetic

cardiovascular  reflex responses. The
American journal of physiology.
1999;276(6):2127-34.

18. Haker E, Egekvist H, Bjerring P. Effect
of sensory stimulation (acupuncture) on
sympathetic and parasympathetic acivities
in normal subjects. ] Auton Nerv Syst.
2000;79:52-9.

19. Li Z, Jiao K, Chen M, Wang CT. Effect
of magnitopuncture on sympathetic and
parasympathetic nerve activities in healthy
drivers - assessment by power spectrum
analysis of heart rate variability. Eur ]
Appl Physiol. 2003;88:404-10.

20. Wiste] wAAdA s AA. J
z'ﬂr(ﬂ) A4S0, 2008:97-8.

21. 4%, 752, 8. AE - ® K
fet SRl ARk M 4ol 2K1C 1Y
& EEY] el PiAle 9 e
3] %], 2006;23(3):165-75.

2. A5EF, Ad5F 7oA, IdE¢, vudd,
K

O =

2t & HL A R e
fi?%’:’fifﬁ!-‘l] SEHAERIO] L

4, 9

La i Il 1%

. RS X]. 2006,23(1):25-38.
23. RS, FRlel, A, ol7H, A7,
geld, ARE, M7, g, AR A5

- 175 -



- HAE AEH AL MAHTY) Aol Haraelel AuolZ(HRV)Ol olx s P& -

25. Cowan MJ. Measurement of heart rate
variability. West ] Nurs Res.
1995;17(1):32-48.

26. Task Force of the European Society of
Cardiology and the North American
Society of Pacing and Electrophysiology.
Heart rate variability: standards of
measurement, physiological interpretation,
and clinical use. Circulation.
1996;93:1043-65.

27. =%, A%E, $9E, SEE A oY
o] A7dRlel AEhHol=(HRV)el vA=
& thekelE 8k3) ®]. 2008;11(1):55-69.

- 176 -





