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Objective : The study aims to investigate the effect of moxibustion treatments on autonomic
nervous system function of cancer patients through the evaluation of heart rate variability (HRV)
biofeedback testing.

Materials and Methods : Six cancer patients from inpatient care unit of Dunsan Oriental Hospital,
Daejeon University were given three moxibustion treatment sessions every other day over one
week period on five Oriental Medicine meridian points CV4, CV6, CV12, KDI, and PC8. HRV
biofeedback was conducted before and after each treatment sessions. Three areas of analyses
were done from the test conducted; Time Domain Analysis, Frequency Domain Analysis and
Autonomic Nervous System (ANS) balance analysis.

Results : Time Domain Analysis has shown increased Standard Deviation of all Normal R-R
Intervals (SDNN), and decreased Mean Heart Rate and Physical Stress Index (PSI) levels, with
statistical significance (P<0.05). In Frequency Domain Analysis, series of moxa treatments have
increased Total Power (TP), Very Low Frequency Oscillation Power (VLF), High Frequency
Oscillation Power (HF), normalized HF values while decreasing Low Frequency Oscillation
Power (LF), normalized LF and LF/HF ratio with statistical significance (P<0.05). The values of
ANS activity, ANS balance, Stress resistance, Stress index, have also shown significant changes.
For cardiac stability stroke volume power (SP) and Blood Vessel Tension (BVT) were followed,
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which were both increased after treatment. All changes were statistically significant (P<0.05).

Conclusion :

The results have shown a positive correlation between the moxibustion treatments and

autonomic nervous system responses on cancer patients through the HRV biofeedback testing.

This study suggests possible application of moxibustion treatments for managing ANS functions

of cancer patients, although additional studies with larger population are necessary to confirm the

data.

Key Words: Moxibustion, Heart Rate Variability, Cancer patient

AE

A AARSZ oF WAl AA F7t sk 9l
ok HZ, AR EsE B ] =)
WAoo A niste] 4gAe] s ol A
ﬂoh A= %Aﬂo}lﬂ olef

SR A i
}

Aoke|sto] AH /MM] 2HE BFe
ol e W fAlgEe A BE éL%
AlA Bl Hdeg 5 4
o] oljgt 17ty AHS 2
TAsT 3xpe] 4ke] AL 3
& AL Uter A= dOlBP’. i
AAHeR ¢ Agel glo] FRAHH AH=
Ao 3k TAo] Eolx WA Bhte) ?j@,é“.
SUA7IL & AERH MY B8-S F
slghe #EX)871 9gAY) TR ﬂ}%}i
=
LEARE %] d4d o ‘WEIL d=H
ﬂaoM 73741@ AFdtel ABA8A &3}
ol AAH wee Qoye= x]i‘i.*&i %]
Aad o U= 924 385 EYHOE A=
i ZolA Bulge o 71 AokRol 8
ol 34 ASE BAA Be Ane
2] QAeAE BEgue] 27 P4 B
% WA, o B ol g glon A

Y0 b o OE rzi

= a¥s B eevdr $4Hx sk
Y AATE FRaNel AAAAASF e
Pl U ATAN & & T 4% 2E
o 9%e mAE Ag Azdw Yed’, B
AellMe S5l dFtAte] Aubdo|we vl
= 3 sl dEstA} sk

of AN Fo Al W AT g
A7 F 7 BN F BHFE o183 A

F_EE

S APstgon, a9 tigh WsE HAury)
Qe AlE A FZ AupHo|L(Heart Rate
Variability, HRV)E o]-&3}e] £33t} HRV
= S AHEHE X (Power Spectral Analysis) O
2 F7140] I B PP FoARz
A 2 Wl 58 4408 A

A5
1. 917 o o

20108 7€ 79%H 20109 7€ 23% 7HA
ooustw A Y F9 9 IS
7k ApdHog FoAd & F AR
FEES B & B o FFNEA X
AL 2 e A8 Ag0EA 28
Welo] gl A, of| dleg <late s



SAERETL ehERtel dEio|zof DXl= JE |17

HZ & gle A5 WM AR F HFH
o8 (g st Ad7E APkt & A
o zlojs}t Gzl A FAI3] *;i“SO}%LL,
M BME e F ATE A3

2T ]

(3o me WS AT
A0S el &3 %ﬂﬂ,é%

S
o
ﬂl

rl?l
ol

T
>H

w979 Buded B9 v
oful, ¥ S9E B, she S48 A
ssted zole BAoleh AAURITOS
Qe W2A, A7 Role widelth $Y
& Qo) Sake "2, 420 A%
of Qe ol FHFAAS) Bmdolt:
Aol s, Agel Wil e T
o 24 3 B aEln
H2s FG00
Aeleleh. v
1739 3070
Pk g4 w5

i

dlo

olt
&
S
i
\>;].

i pjy rlo o
%9
30

b r1r
\:I]o
>

o oo
2
)
=
S
ot

o ek R
a2
-2
oo =
- I_)
(e3
R
2 o
e Iy
N

doz of oAl A 3719l
A8E *1335}%‘2@, % 63 2

=
=
A % Alg A-F HRVE 34330

(FHtsole] MAX PULSEE A, 4luhd
O]% Heart Rate Variability (HRV)S =433
o 71715 ZAFEH d2A0 os 34 A
S 2] AEHA] RAE WHoR F
g ARE, AUk nAgh wss 93
**3}04 ZE#z0 B QA AeAA wk

< JHAstska @A) A% g 2 gA Al

ot Jl

H

84 oy el FAY 5 ook

o3 AGAAAY WSS A28 dnA AF
Az A 2082 Zsfel Beke) gol A1Y 7
o ASES s,

3 =Y

TP HES w7] el 2083 A3}
HRVE ZA3Ich A58 dAd 3¢
oGS #H3 F 13k ZH(Period O: ©]3} PO)
Aok 79 FEREE] F985
o 3058~40% AT = T 308
& FstL oAl HRVE ZAse oW

a9k

P.L'E%H

(o

B
=
B

o e

ot ot
[EO

o
e EIl W

&

E

4) =X =

o o
HRve] ARESEE F3e Al 99 24
(Time Domain Analysns)J} Fu 9o BA
(Frequency Domain Analysis)S F3f Aot}
A BAE U A A ) s
B8 Ao glom, Tk 99 Bae ot
% thejol e Pl gtk

NIRRT
(Time Domain Analysis)

(D Mean HRT (Heart Rate): 3 Al
ST cycle/mino]®, 18 Fete] %
Y= 60~90 cycle/min®. 2 EFHAES %
F3pA90 o)) RlHelar, wgkelH(0
ojah M-S ofugitt. WHe fFot
olgh A5 o B W, 2Ed,

B 2x A Vs 3R s A



18 offsterttel 52l x] 2011;16(1):15-31 28| sme - 2N - Faks
g, A28, 4 A B, 4= Frequency) 9] & £ W groju],
&, FURE, A A, UR™, A& A&ABAY HAAA] FFAEH A&
A73A By, 2EAQ 4% FA 5 A3A 2ATES dddh diAl v
o] #le] & 4 Sivk A7k 1003 o 2Eg 2 Aol e Afole A&
dE Bole Y AAZHes Ao A 24 Y AgE TP7F A%S A
oAy, §%, AFTE FF 5T = elel] Blsf o] ZAgr)

2 & 9tk Mule 2Edg A A 7] @ VLF (Very Low Frequency): Oscillation
T Ak AAeS 34 AdeRA 4% Power (0.003~0.04 Hzo] Jhe] 21
FEEG T oAl ST B U= A B glolw, RFEHAE 50~728 %F
= dout A3 AUt B A4 B olHdlN EE&4E As wit
Hog AP AN wE A9 A 279 H7tAQ FRE AFsiEria <
&Hog Mg Holz 797t vk B A= glvk o] YH AexdAt d
golegt sitlete £ 503 o]ste] A g B Sl 2AFT Aoy ¥
< IFg =& FEdtt AukEel v HEF, I2E, O A4V WAY
T =eAE e 5% @71% A4 3 B g

ARA, AAunlE doz 4 itk @ LF (Low frequency): Oscillation Power

(2 SDNN (Standard Deviation of all Normal 0.04~0.15 HzGeho] =1 Wst gholw
R-R Intervals): RR 7+2& 974 FFWA FEWAE 47~7.02 A W wzt
e eld A& Wskehed o]F R-R 279 BFAd] tg Askoln] FFHS]
variability (RRV)2} 317, SDNN-& RRVS] ool A Yre2 Az
EFAAEA @9e mso|H, EFHE @ HF (High Frequency): Oscillation Power
30~60 msZ EFHY] oulellA H&F 0.15~0.4 Hzgehel 21 HE Fola
& 2Eg2d dig Agwrt #3117 EEHYE 35~682 3E5TEd @Y
3 A E on3it A nFTE AR A g F

(@ PSI (Physical Stress Index or Pressure w7k AAY BEAe] thik A Folm,
Index): Regulation A]2El]  7}8|A]&= EFHSY olUdlN =S4E A%EIth
pressureZ ou]Et}. -Folu TE &4 ® normalized LF: LFE A7F3}e o=z
g% S o3 Aure ke ofd LE/TP-VLE)x1000]"], @9l:= nuolth.
Auholxe  gadsied, oAL FHYE 30~65 uZ TFA o3 54
Regulation A]ZElo]] 7}8|A1E pressure7} Ayl BiFo] QJa HugtAlAA &4
St W Zolth a#BE PSI o} Aol glom, FFHY oWl
Ae WA s A4 dEE v ESTE 1A U E
Eits s ® normalized HF: HFE A33lst oz

HE/(TP-VLF)x100°], ©9= nuolth

2 Foryy 2 EFHYAE 30~65 nuZ wAAAYG
(Frequency Domain Analysis) Fual A S4eE ek g I

@ TP (Total Power): HF (High Frequency),

LF (Low frequency), VLF (Very Low

o S, BFHY oI RE4E 7
A 49E wgck



SEXZTL eixte| algtHo|zol| 0jR|= Y& 19

©

@

@ LF/HF ratio; LF®} HFZFe] W]&-& ojw]
sheul ol WA Fazh
A&7 AANHA 48

t Ao kI > oft T
rr
El
o
[
ol o
Lo
ik
offt
H
=
=
=
ol
K
o -z

A2

(Autonomic Nervous System)
A% BHAJ % (Autonomic Nervous
Activity): Frequency Domain %4}2] Total
Power 3-& Time domain 49 SDNNZ}
AT Smlol, o] WAT BT 5
WAz EEsh
&A% 78 % (Autonomic Nervous
Balance): Frequency domain “32] LF9} HF
29 Mg uldn A%l Hepe
olg w3t AR &Fo] gt AR o
SEIE gk AS AAA 0¥ 2
H7F 3 A7 A& 2 A A&
A Ag el =4 Hk
2EY 2 A3FE(Stress Resistance): Time
domain®] SDNNE Hlgdlty 2Eg~
Aee 7o Wil we AEH A
el QA7E H™skA Hgste] gE
HE FAT Yol AeAE FHs

ek

@ 2E# 2 A4¥Stress Index): Time domain

9] HRS} HRVE2| parameterS 0]8-3}o]
QAo 7} RIS pressure®] AEES HEH
g0 2Ed2 A4} ZoHdsE Az
o] AW FE, BW, 8%, A

A 59 44 99 ehd 4 glon
RUAQ BAZE N B S Sk

A7 oMY % (Cardiac  Safety): AREAIZA

)

K

Lo

r
ot o2 oX

i)
e
ﬁoﬁn:irﬁ B 1 ot ol i

Zskrpg A A71EH
(HF, RMSSD)E YEhl= ARE
o HRE RRAAACIFAR
of tigk AxAY 53] HE &
& 43l WA 9REs) B
do] ok gelA sk A 7]se]
3} Hol AU A SR Al
A9l A% A Al HEE WA
25ol ek HEY) A9E 3491
- EAY A don A%H
stressUt E, Bol ZAlow mAEe

AU 488 A WA e,

9

]

2

¢

E

o M 2
@D SP (Stress Power) WERTEE ou|dith
WEder} 248 R A7) FEdE
ofm]3}n ﬁ%ﬁoi— O] ZA Y&
FE ET Wave typeo] 319 GALFE
WEAEE ZopAw (g Al vehd

o Lo
b o

kv

2 BVT (Blood Vessel Tension): o] B4
=S ulaiy 71E HFeA (Hs
7 Al g2 s 39 8

F2 B} "oy 24ARE (+)
gM OFeE JehE RS #R1E 4
S1=0

5) SAXzZ|

ALAY FALe SPSS for windows v10.0S
olgdta, Z Ale A P13} AlE FP2~P6)Y
wslo] i3l Paired t-tests AME-3FO] 7173},
&% Mg Ay F oug g dlad dExe
Student t-testS ARE-S}IL P-value 0.05 ©]3}E
fo FFEOR S



20 CHgtervteler3) x| 2011;16(1):15-31

U=l zme - 28U - Ral

A 2}
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(ms), PSI, TP (ms2), VLF (ms2), LF
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LF/HFS| A
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Fig. 2). PSIE P1ol] nla] P27} 7P4 =9kal P4,
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o] A% P 7P A el P =%
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P6oIA 7} =JdTHTable 1, Fig. 7). LF Norm
< Pl M HE3GTL BoldFE HolA
273 AFED vad o Sl dEe
IS HAJFQItKTable 1, Fig. 8). HF Norm2
PloA] 7P wal, &% 357t BoldsE A
7 EolA PeoA 71 ol THTable 1, Fig.
9). LEHF= PloA 7} £31 &%& A& &
5 A4 RobA peolA 713 2345 B
St Table 1, Fig. 10).

M
rlo df

HTAE A A, F9 Aol AF disf 4
HHEW Mean HRTY 7¢ Plo] 75678 7%
=91, P6o| 69.830% 7P¢ @A Yeh} thAl
2 EEXNRE FEHA AT A EE 2
e B AckFg. 1.

SDNN (ms)2] Z$-olli= P1o] 28.14+11.433,
P6o] 40.47£20.188% P1KT} P6olA] SDNN
(ms)°] F71ste] & Qo 2|3k SDNN (ms)<]

NdEIpE vepgor] SAZcEE Fg At
o]& HATHp<0.05)(Fig. 2).

PSIS] 79l PlO] 93.33+63.918, P47}
56.08+29.077& P1XT} P4oA PSIZ} 7HAEH3
o FAHoEw fod AolE RH{L
(p<0.05), P69] 790 47.58+26.9352 P1H
o} PeollA] PSI7E Al om BAHCRE &
93t ApolE HATHp<0.05)(Fig. 3).

TP (ms2)8] 740 P1O] 535.24+305.484,
P6O] 948.79+726.155% P1RT} P6oJA TP
(ms2)7} EobA] HEae] g TP (ms2)9] 7}
HED} Uepton] SAHCRE fej3t Aol
E R Prkp<0.05)(Fig. 4).

VLF (ms2)2] 7$-oli= P19] 187.34+135.033,
P27} 367.76£311.1752 P1HT} P2olA] VLF
ms2)7} Fobd HFEQHo T VLF (ms2)9]
ANAEIE GEAL (p<.05), P49 BSolE
370.61+178.142& P1HT} P4o|A] VLF (ms2)7}
7k eH g P62] 5ol =
347.50+237.0872 P1Xt} P6oA VLF (ms2)7}
Z7k8le BAZCRE Fod Aol HYY
(p<0.05)Fig. 5).

LF (ms2)9] 7%= P1o] 220.20£216.430,
P27} 172.21£93.1562.8 P1XHT} P24 LF
(ms2)7} Wrolx] LE QW] g LF (ms2)9] 7}
Agart JeEREI(p<0.05), P6Y A=
191.04+145.174% P1HT} P6o|A LF (ms2)7}
rstgen BAHCEE fo3h 2pol2 BY
THp<0.05)Fig. 6).

HF (ms2)9] 7$-ol= P1o] 127.70+118.69%4,
P60] 410.22+485.6100.2 P1XHT} P6oJA HF
(ms2)7} EOFA &E 2ol o3 HF (ms2)9] 7}
Aas} depgon BA4eRE foid Aol
= B Ukp<0.05)Fig. 7).

LF Norm® 7% PloA] 62.10, P6oIME
41388 FEAT A4 357 BoldSE IF
Nom 77} RolAE o2 e §7)
A2 frelge At 9.
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Table 1. Values of Time Domain Analysis and Frequency Domain Analysis, measured in pre- and post-

of each moxibustion treatment sessions.

P1 P2 P3 P4 PS5 PG

75.67 7217 75.00 73.67 73.67 69.83

Mean HRT +13.231 +12.766 +8.000 +8.359 +5.715 +7.468

28.14 3729 28.16 3141 36.08 4047
SDNN (ms) | 1) 435 £28.672 +10.621 +£5.566 £20081 | +20.188%

oSl 9333 110.64 9085 56.08 65.85 4758
163918 | +146.536 | +53.838 | £20.077% | £35.906 | +26.935%

P (o2 535.24 696.86 512.68 654.23 1166.13 948.79
£305.484 | +456.300 | 298553 | +202.087 | 1584728 | +726.155%

Vi ) 187.34 367.76 258.12 37061 33272 34750
+135.033 +311.175% +219.699 +178.142% +350.980 +237.087*

o 22020 17221 125.68 158.92 31845 191.04
+216.430 +93.156% +105.883 +67.704 +469.743 +145.174%

HF (ms2) 127.70 155.21 128.88 124.70 514.95 410.22
+118.694 +168.682 +106.460 +69.892 +785.983 +485.610%

o Nomm 62.10 58.75 52.93 57.80 S1.83 4138
+15.667 +17.212 +21.294 +16.770 +20.959 +16.071

HE Nomn 37.90 1125 47.07 43.86 4817 58.62
+15.667 +17.212 +21.294 +17.161 +20.959 +16.071

o 227 1.90 1.60 162 150 0.83
+1.961 +1.480 +1.543 +0.768 +1.232 +0.559%

# PLP2 Tx Dayl pre- and post- values, P3,P4: Tx Day2

pre- and post-

values, P5,PG: Tx

Day3 pre- and post-

values.  Values:

mean+SD

* p<0.05
HF Norm2] 79 P1o]A 3790, P6ojA w2
%0
58.622 #EXE A 357t BolAFE HF e
Normo] ZolXE Zog JehdA|w E74 %<l b

3L AUATkFig. 9).

LF/HF2]

ASole Piol

2.27£1.961, PG6o]

0.83+.559% PIHT} P6o|A LF/HF7} “olx] @

ZEawel 9@ LEHRS AREI) Uegto
W EAdezE gl Aol man
(p<0.05)(Fig. 10).

Fig. 1. Difference in Mean HRT between before
and after carrying out Hand Moxibustion
Therapy

* PLP2: Tx Dayl pre- and post- values, P3,P4: Tx Day2 pre-
and post- values, PS,P6: Tx Dayd pre- and post- values. The
values of Mean HRV was decreased from 75.67(P1) to
69.83(P6) after the completion of moxibustion trearment

sessions with statistical significance.

* P<0.05
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1200

300

Fig. 2. Difference in SDNN (ms) between before
and after carrying out Hand Moxibustion
Therapy

% P1,P2: Tx Dayl pre- and post- values, P3,P4: Tx Day2 pre-
and post- values, P5,P6: Tx Day3 pre- and post- values. The
values of SDNN(ms) was increased from 28.14+11.433(P1) to
4047+20.188(P6) ~ after the completion of  moxibustion

treatment sessions with statistical significance.

* P<0.05

Fig. 4. Difference in TP (ms2) between before
and after carrying out Hand Moxibustion
Therapy

# P1,P2: Tx Dayl pre- and post- values, P3,P4: Tx Day2 pre-
and post- values, P5,P6: Tx Day3 pre- and post- values. The
values of TP (ms2) was increased from 535.24%305.484(P1) to
948.79+726.155(P6)  after the completion of moxibustion

treatment sessions with statistical significance.

* P<0.05

200

Fig. 3. Difference in PSI between before and
after carrying out Hand Moxibustion
Therapy

* P1P2: Tx Dayl pre- and post- values, P3,P4: Tx Day2 pre-

and post- values, P5,P6: Tx Day3 pre- and post- values. The
values of PSI was decreased from 93.33163.918(P1) to
47.58+26.935(P6)  after the completion of  moxibustion

treatment sessions with statistical significance.

=

P<0.05

Fig. 5. Difference in VLF (ms2) between before
and after carrying out Hand Moxibustion
Therapy

* PLP2 Tx Dayl pre- and post- values, P3,P4: Tx Day2 pre-

and post- values, P5,P6: Tx Day3 pre- and post- values. The
values of VLF (ms2) was increased from 187.34%135.033(P1)
to 347.50£237.087(P6) after the completion of moxibustion

treatment sessions with statistical significance.

* P<0.05
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Fig. 6. Difference in LF (ms2) between before

and  after  carrying  out  Hand

Moxibustion Therapy

* P1,P2: Tx Dayl pre- and post- values, P3,P4: Tx Day2 pre-
and post- values, P5,PG: Tx Day3 pre- and post- values. The
values of LF (ms2) was decreased from 220.20+216.430(P1) to
191.04£145.174(P6) ~ after the completion of ~moxibustion
treatment sessions with statistical significance.

Fig. 8. Difference in LF Norm between before

and  after  carrying  out  Hand

Moxibustion Therapy
* PLP2: Tx Dayl pre- and post- values, P3,P4: Tx Day2 pre-
and post- values, P5,P6: Tx Day3 pre- and post- values. The

LF Norm values have shown a decrease after the completion of

moxibustion treatment sessions with statistical significance.

* P<0.05
* P<0.05
500 80
500
% 50
a00
00 a0 —
BHF(ms2)
200
20 —
100
a o
P P2 e3 £ o5 £ er o2 oz ) o5 o

Fig. 7. Difference in HF (ms2) between before
and  after
Moxibustion Therapy

carrying  out  Hand

*

P1,P2: Tx Dayl pre- and post- values, P3P4: Tx Day2 pre-
and post- values, P5,P6: Tx Day3 pre- and post- values. The
values of HF (ms2) was increased from 127.70+118.694(P1) to
410.224485.610(P6)  after the completion of moxibustion
treatment sessions with statistical significance.

=

P<0.05

Fig. 9. Difference in HF Norm between before
and after carrying out Hand Moxibustion
Therapy

* PLP2 Tx Dayl pre- and post- values, P3,P4: Tx Day2 pre-

and post- values, P5,P6: Tx Day3 pre- and post- values. The

HF Norm values have shown an increase after the completion

of moxibustion treatment sessions with statistical significance.

* P<0.05
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Fig. 10. Difference in LF/HF between before and
Hand  Moxibustion

after carrying  out

Therapy

*

P1,P2: Tx Dayl pre- and post- values, P3P4: Tx Day2 pre-
and post- values, P5,P6: Tx Day3 pre- and post- values. The
values of LF/HF ratio was decreased from 2.27+1.961(P1) to
0.83£.559(P6) after the completion of moxibustion treatment
sessions with statistical significance.

* P<0.05
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S7k8ked PedlA 71 =

Table 2. Values of ANS Activity, ANS Balance,

old folgt Hol2 HUTKTable 2, Fig. 11).
AN FYEE Plo] Hld) P2, P3, P4, PSE
7N S7RstT7E Peoll A Fhaste] frefdt b
o]2 HYtiTable 2, Fig. 12). 2E# A AIw
© P19 HIE] PeollA] &E 5TE BolHFE
2EH 2 ATt 57}5}0% frolg Apols H
$TKTable 2, Fig. 13). AE#2 A4 E3 Pl
R I O T ‘%‘0}115}7} P6oll Al 7k
F golAe A9 B {98 ol BTk
(Table 2, Fig. 14). A% 9HAHEE Plo]A P2,
P3, PAZ A wolx|thr} P, Peoll A Z7}se]
98 2Jo]2 HPTKTable 2, Fig. 15).
A7 BHEN B ule} o] %9
W AN A, F9 Aol A dis] AuEw
P10] 89.67+7.062, P6°] 95334164288 P1H
o PeollA A& BARI) U1k B
ol et A& Az AEIsL e

ov] FAHoRE fod Aol BT
(p<0.05)(Fig. 11).
AgNd  AEEe AfdE Pl

46.50£55.110, P60] 34.33+41.544% P1XHT} P6
oA AEAE TEEIF 7HAste] SEaR

Stress Resistance, Stress Index, Average HR and

Cardiac Stability, measured in pre- and post- of each treatment sessions.

P1 P2 P3 P4 P5 P6

Autonomic 89.67 89.33 86.17 90.83 94.50 95.33
Nervous Activity +7.062 +15.807 +12.106 +11.856 +23.382 +16.428%

Autonomic 46.50 41.17 45.50 46.50 50.50 34.33
Nervous Balance +55.110 +24.310 +43.136 +25.280 +39.602 +41.544*

Stress 82.33 98.33 88.33 97.67 99.67 105.00
Resistance +25.406 +31.791 +19.633 +4.502 +13.619 +13.327%

Stress 101.83 101.33 101.67 94.50 95.17 90.67
Index +11.303 +25.390 +9.564 +6.979* +10.400 +10.093*

Cardiac Safety 94.00 93.50 91.00 92.67 110.67 113.67
+11.136 +16.622 +15.620 +14.569 +28.814 +22.358%

* PLP2: Tx Dayl pre- and post- values, P3,P4: Tx Day2 pre- and post- values, P5,P6: Tx Day3 pre-

Values: mean+SD.
* p<0.05

and post- values.
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A% A dE=S AL vehshon

EAIX*O?LE FIG AolE  BATHp<0.05)
(Fig. 12).
2Ed2~ AL ALde  Plo]

82.33+25.406, P6°] 105.00+13.327% PIHT}
Peoll X 2Ed 2 AFErt FTlete] HEQWd
o3 2EG A A AXEII} Yehgon
BAHCRE  fogt zols  HYthp<0.05)
(Fig. 13).

2E# 2 A5 7Z$-o= Plo] 101.83+11.303,
P47} 9450+6979F PIHT} P4ollA] 2E#H A A
7} AasEigen 571]14251: fFousl zjo]=
HQ1(p<005), P62 A% 90.67+10.0930.8
PIET} P6ollA] 2E# 2 2|57} 7hadte] 58
el ot ~E#2 Ae] NHEH} ERES

o EFAFeEE feodt Aols: HYG
(p<0.05XFig. 14).
A% ool 7ol Plo] 94.00+11.136,

PGO] 11367223582 PIRLE PN 4% 3t
Bk Fhelel 4B AT 4F A=
o MAEE yeptor EAHOER Fod
A}olZ B thp<0.05)Fig. 15).

3, fA=x|2 A

¢|_|_

50| SP, BVT £A

SPE Plo] Hla] P48} PeollA 7HE Eo &

e HAtKTable 3, Fig. 16). BVIE P1ojA]
7 9ok peolA THE ®e Az ey

ol 2fo]E HGTKTable 3, Fig. 17).

SP (Stress Power—/] 7% E PsolA -61.19
2 7P B2 FXE, PioA 525008
= AXIE E‘”OL} SAAN frode gl
hFig. 16).

BVT (Blood Vessel Tension)®] 7-$-ol= P19]
-20.57+8.155, P47} -17.19£7.5192 P1XT} P4
A BVIZL  Z71EI0M(p<0.05), P6E
-15.73+£5.558& P1Rt} P6oA BVIZ} Z7}sk
gom FAHozE {3t AolE HYTH
(p<0.05)Fig. 17).

[ Bl | = ~utonomic
Acti

Fig. 11. Difference in Autonomic Nervous Activity
between before and after carrying out

Hand Moxibustion Therapy
* PLP2 Tx Dayl pre- and post- values, P3,P4: Tx Day2 pre-
and post- values, P5,P6: Tx Day3 pre- and post- values. The
values of ANS Activity was increased from 89.67+7.062(P1) to

95.33+16.428(P6)  after  the
treatment sessions with statistical significance.

completion  of  moxibustion

* P<0.05

Table 3. Values of Stroke-volume Power and Blood Vessel Tension, measured in pre- and post- of each

treatment sessions.

P1 P2 P3 P4 P5 P6
-54.78 -56.64 -55.88 -52.50 -61.19 -52.90
SP (Stress Power)
+17.594 +22.709 +9.496 +£14.901 +9.337 +9.091
BVT (Blood Vessel -20.57 -19.91 -18.15 -17.19 -18.01 -15.73
Tension) +8.155 +18.306 +8.323 +7.519% +9.540 +5.558%

* P1,P2: Tx Dayl pre- and post- values, P3,P4:
Values: mean+SD.
* p<0.05

Tx Day2 pre- and post- values, P5,P6: Tx Day3 pre- and post- values.
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Fig. 12. Difference in Autonomic Nervous Balance
between before and after carrying out
Hand Moxibustion Therapy

% P1,P2: Tx Dayl pre- and post- values, P3,P4: Tx Day2 pre-
and post- values, P5,P6: Tx Day3 pre- and post- values. The
values of ANS Balance was decreased from 46.50+55.110(P1)
w0 3433%41.544(P6) after the completion of ~moxibustion
treatment sessions with statistical significance.

* P<0.05

Fig. 13. Difference in stress resistance between
before and after carrying out Hand

Moxibustion Therapy

* P1,P2: Tx Dayl pre- and post- values, P3,P4: Tx Day2 pre-
and post- values, P5,P6: Tx Day3 pre- and post- values. The
values of stress resistance was increased from 82.33+25.406(P1)
to 105.00£13327(P6) after the completion of moxibustion
treatment sessions with statistical significance.

* P<0.05

Fig. 14. Difference in stress index between before

and  after  carrying  out  Hand

Moxibustion Therapy

# P1,P2: Tx Dayl pre- and post- values, P3,P4: Tx Day2 pre-
and post- values, P5,P6: Tx Day3 pre- and post- values. The
values of stress index was decreased from 101.83+11.303(P1)
to 90.67£10.093(P6) after the completion of moxibustion
treatment sessions with statistical significance.

* P<0.05
140
125 .
110
85
80
P1 P2 3 2 e5 r5

Fig. 15. Difference in Cardiac Safety between
before and after carrying out Hand
Moxibustion Therapy

* PLP2 Tx Dayl pre- and post- values, P3,P4: Tx Day2 pre-

and post- values, PS,PG: Tx Day3 pre- and post- values. The
values  of  Cardiac  Stability — was  increased  from

94.00£11.136(P1) to 113.67+22.358(P6) after the completion
of moxibustion treatment sessions with statistical significance.

* P<0.05
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*

16. Difference in SP between before and
after carrying out Hand Moxibustion
Therapy

P1,P2: Tx Dayl pre- and post- values, P3,P4: Tx Day2 pre-
and post- values, P5,P6: Tx Day3 pre- and post- values. The
values of Stroke-volume Power was increased  from
-54.78+17.594(P1) to -52.90+9.091(P6) after the completion

of moxibustion treatment sessions with statistical significance.

P<0.05

Fig. 17.

*

=

Difference in BVT (Blood Vessel Tension)
between before and after carrying out
Hand Moxibustion Therapy

PL,P2: Tx Dayl pre- and post- values, P3,P4: Tx Day2 pre-
and post- values, P5,P6: Tx Day3 pre- and post- values. The
values of Blood Vessel

-20.57+8.155(P1) to -15.73%5.558(P6) after the completion of
moxibustion treatment sessions with statistical significance.

Tension was increased  from

P<0.05
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T a%E eie Rew deAdy.
& dTolME S50l & BAdA AAHe
Y Aoz oumg Zurt dehbeAd
oig A#HE dopr] 913 HRVE AHE3

43 B2 sk
HRV #2412 F2 A7k 43 a5
A

€ A5 Fug EAE BAFH, Power
Spectrum £-41-& B3] oY 7lA] WER FE
s} Al 2 FualAe] # el o
3 ARES ATIP. AT 5] AFE L
2 Ojge] X £40] ARt Yol 7FssiA|a
F2| B o] o o

ot
i
gh
m 2
>
>
=
R
N
i
el

= h=
o7 Agste] SY2AEY BHE Adske
Aol ThsslFem, 2 Fk Golxe] At
F719 Hshga a9 sk ALlBAe
3] Axg ARHoz X3 & & JA H
sy

Mean HRTE Hi AE T cycle/min
ojm, 17 Fete] EFUE 60~90 cyde/min
o2 ¥FHNAE 2000l o), v
golds00lsh S ofugitt. &F Aol
W2 Mean HRT FX|7} Al o]l PlojA
75.679) FAE, PeolA 69.83& 71Fs}e] &%
ARE FE3HA AT e AdaEe o
® 235 e ArkFig. 1.

SDNN (Standard Deviation of all Normal R-R
intervals)& RRV (R-R variability)?] EFHAE
A D9E msolH, FFWAE 30~60 msE
9 oA EeFE 2EH 2 diF A
e 21 A%E BAE ok pigl 7
- 28.149] FA|o|A] P6o] 7S¢ 40472 A
o= ov) gle Hes AISasT: £ 4E

S Ag3 Az warets 1o Hlsle p2
7} p30] wlgle] P47}, psol] wlste] P67k A9
ARt gate] SDNN| X7} Z7} 8l &
AHOE frofd AAE RIS ATHFg. 2).

PSI (Physical Stress Index or Pressure index)&=
Regulation A|Z~Elol] 7} A= pressureS 2u] 3k
O £50M U $AE 5ol ol A
7} &7} w] Regulation A|2Elol] 7F| A=
pressure7} S7Fgtel] wheb AubdolwE 7HA4st
=, PSI A WA s 1739 s
oujgith £ES As] AAEA AAW P19
7% 9333004 P49l H$ 56.082 P6= 47.58
2 2% ojdn offd] % 4575 UF A7
23Tk PSI A W& P3olA] P49 b
X 7P FA BRI Ao P A
He &% A7 oo AuEe] S v
3 frold A3 dEhgithFg. 3).

TP (Total Power)= HF, LF, VLF 59| 3¢
23 AF goln, ALNAA Y A EF
8E whgElal ol A8AIBA 2PeES W
Pk ol BF HES AAEA G
o PLolA} 535.24F 7123 whA £ES A
St olF P6S #E SIS WE 948.79%
sl BARY AAE w2 &%
TP o3 Z2#E vehlie Aoz A2
CKFig. 4).

VLE (Very Low Frequency Oscillation Power)
Foe AezdAe BT #Hdo] e A
Fo goln iy, 328, tdet 4l¥7)
5 WAYES dEH gtk wsls #Ed
Ago® AR HELHE AA o]Fd] VIF
7b AsEEEe € F ok PlalA 18734,
P4} 37061 AFel® & F AR HF AA
357 WOHATE VIEZL gobd BAAHoR
FrefatirkFig. 5).

LF (Low Frequency Oscillation Power)e Az
o et wal7ge] &g it Axon &
39 ool FE4E A AL g

i
el
=
3y



sex|=o} gteinte] 4uiol=ol ojxls 98 29

o &% AEH PLAA 220208 P3el|A
125.68% HJoW PGIME 191.045 Ho &
AR frefst Anpt JebdthFg. 6).

HF (High Frequency Oscillation Power)v= &
57 #8 v 17T HEoE 4AA
F Rzt A7AS] Bl tig A|sEelH,
9 oM wS4E AT HEA
91 P1oJA 127.70004, Al& % P6oIA
41022 2 271819tk AatE o g PRt} Pedl
A HFE st 5AdezE &2 s o
Frofgt Atolg UehkFig. 7).

LF  Nome LFE  Afdst oz
LF(TP-VLF)x1000]H, ©@9+= nuo|th. ¥FH9
€ 30~65 nuE SFO oJgt A FAH B
ol Qlu HuzAA Sz} AFto] 9o
, BEHSY odlelM &E 1A% s
Foth o ks ARG wEte] &E A
Al 37t F7F8EE IF Norm $°X|7h Holx]

ok

1y

HN

[

My Ml 2 oot
Ho

re

F

)

74
ATE o A Aol Adx, TFUSY ool
A SEE A AEE wedsked AR
Hholl <J3hd P1ollA 37.90, p6ollA s58.622 Ak
Hog &% AA o|F %ol 35Tt Golds
E HF Norm¢] Eo}d] o] Algojrle dukelz}
& ke ke s BoF9IthFg. 9).

LF/HF= LF9} HFZEY WIS 9n|sh=t] o]
v wAT RagAg F, gAY A
AR 78 AEE Frdeh AN AFE
HOZE P1& 22794 P2& 1.900.2 743}
943l P5OllA 1.50914 P6ollA] 0.830.F LF/HF
atet Fo] Psof PerrtlA M AA et
EYS d¥oR olFopth oA FAA
o7 Hojgs &% A o|F LFHF o 7|4
7L o3t afols Hel Aoz FIFAUT
(Fig. 10).

=
46.500] #ES AEFHom AN PG

2 A A3 Y AReA &5 %%
AR PloA 8233, P2 9833082 V)8
%3, P3->P4 AF w3 nlpAden, viA)
o A92l PS->P6E 99.67014 105.002 A%
Stk 2E#H 2~ AYTE PlojA P2o] A3
o]t 7V 2 AeES JERIR ROl 2
HE HATkFig. 13).

2Ef 2 AFH QAT 2EH27L EolA|
W wEE el HAA BAZE Fuk E 4 9l
o] AlFe e P1->P29] A5 3tgEo] wn|st
QAIRE P3->P49] A9 101.67914 94.500.2
SIS, PS->P6w= 95.170041 90.672 74
Stk oje} o] &Fo] Alg) AvE Y &
ol 2B Fid] fost Aoz FRIFE
THFig. 14).

AR HEE AEAAA A3 2 AR
o A7 SRS Yelle AEE st
=d o] Alge A9 PlelA 94008 YR
Aol P6IME 113.67 £ 19.67 WHF 7131
th AFHoE FE FEE AY I A
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o ePEdA fol7 A% S Ao
(Fig. 15).
SP (Stress Power):= HM 752 ou|ain, 4

A7 245 g9 AHrE dss ofvd
PsollA -61.198 7HF @& £XS Bl P4d)
A 525002 7P =& FAE H Zow

T2 = ATKEFig. 16).

BVT (Blood Vessel Tension)= 39| €4
=g ulie] 712 HydN (HkE 7=
Aot AlFoME P1oA 205794 P4ol
A -17.19, P6OA] -15.73 0.2 &% AX|H< Pl
B} Ax] 0|29l P48} Peoll BVIZ}F o)at
A 7t A2 FRIEUKFig. 17).

£ A7E Foe T2 AEA s F
AA o JAXNEE AAUE & A A
EAAH Ao FH = °;1L 2EHY 25 8
2AA F F AL AR 1Y A &
o7 ““30}71 A FHES ot 4739
15 BAAA Aoz s FEsaA
s «IX]E Z7ME & Qe NEHeE &4
2 T 7FeAE AN I o 3
24 Aol %S HH3] ALt 4

9/1
2 ae A AR 9o 94 AR AT @
Aog P BF 0% ASHo|L WA

re

T BRALS A HlolTh

4 £

£ A7 hudd 4 FA 6¥e ¢
45 gEer 7 EHFES, F4 &
FE ARl B9, 718, ¢ =T, 84 3
A sl DHTFE Algsta AEdes
Heart Rate Variavility (HRV)S o] &-3}o] Fu}=
o 3] 2AERS v EAS ARIAS 1
39 A0R, £T AF A ¢ 49 Aol
S0l v 499l tiejel BT 25 U8t

3 AeA B 24 A p3olAd M

4. g7 d¥= BA A psolA Mg

1AM 2 2}

1) Mean HRT+ P1o|A] 7} $=9kal P6ollA
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2 =/ et
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1) TP (ms2)= P1oA 7 Wkar p6ollA
7V =A JeRdth

2) VLF (ms2)i= Plol|A] 7P Skgkar PoollA
7V A depge

3) LF (ms2)= P13} PSollM 7P =9ta1 P3
3 P4 ol 7 WA Yt

4) HF (ms2)= P4SA 714 Ykar Pse} P6
oA 7FE EA YRt

5) LF Norm& Plo|A 7} =kl P6oA

7Vg G el
6) HF Norm-& P1oA] 7}4 Ygkar PoollA
7V #A Jehstth
LF/HF= Plol|A] 7} =9kal PeolA 714
A ek

7

o

SkaL PeolN 7HE A debdt

Hi

93 PeolAN 71 VA e,
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6. ~Ed2~ A4 BA Ay pioly 71 =%

2 P67 WA ek
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- BAE. 2000 FEARBAE AMEE.
Available from: http://www.kostat.go.kr
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