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ABSTRACT

The Effects of Acupuncture and Combining
Acupuncture with Moxibustion

on Autonomic Nervous System of Middle-aged Women

Hong, Seung Hui
Advisor : Prof. Lee, Mi Ja
Department of Complementary and Alternative Medicine,

Graduate School of Chosun University

Middle-aged women are exposed to lots of stress playing important roles in
their family and job, which causes various diseases connected with attenuation
of autonomic nervous system (ANS) activity.

This study was conducted to prove the effects of acupuncture and combining
acupuncture with moxibustion (CAM). Heart rate variability (HRV) was
measured in middle-aged women who are apt to exposed to stress, before and
after undergoing an acupuncture and CAM procedure; therefore, the ultimate
purpose of this study is to investigate the effects of acupuncture and CAM on
ANS activity.

50 participants were selected from among the middle-aged women in their
40s to 50s who are not taking any medications affecting the ANS and not
exposed to a particular disease. Each 25 of those 50 participants were randomly
assigned into two groups: an acupuncture group and a CAM group.

Only one procedure was assigned to one participant and HRV was measured
before and after the experiment were used. Those assigned into an acupuncture
group were applied acupuncture treatment at specific acupoints of HT7, PC6

and SP6 for 20 minutes, whereas those in CAM group were applied acupuncture
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treatment at three afore-mentioned acupoints combining with moxibustion placed
on the top of acupuncture needle for 20 minutes.

HRV was measured in 7 items of its two main approaches: Time domain
analysis <mean heart rate turbulence (HRT), standard deviation of all the RR
intervals (SDNN), root mean square of successive differences (RMSSD)> and
Frequency domain analysis <total power (TP), very low frequency (VLF), low
frequency (LF), high frequency (HF)>. SPSS 20.0 WIN was used to perform a
paired t-test for data analysis. The analysis was empirically verified at
significance level (p<0.05).

Acupuncture group showed significant difference in TP (p=0.004), VLF
(p=0.007) and HF (p=0.011). CAM group showed significant difference in SDNN
(p=0.000), TP (p=0.000), VLF (p=0.000) and LF (p=0.016). Both acupuncture and
CAM also have shown a positive effect in insignificant items, proving their
positive effects on controlling autonomic nerve system. The greater changes
were observed in CAM group than acupuncture group, proving that CAM is
more effective for controlling ANS.

The results have proved the potential of acupuncture and CAM therapies as
complementary and alternative medicine to activate the ANS. In order to
popularize their therapeutic use in treating and reducing stress known to cause
about 80% of diseases, the followings should be considered in the future study
design: 1) environment more suitable for measuring controllable specific HRV,
2) more specialized study to be performed on each individual acupoint, as well
as differently combined acupoints (at least two acupoints), and 3) study design

on various stress stimulations and particular disease.

Key Words : Autonomic Nervous System, Heart Rate Variability, Acupuncture,

Combining Acupuncture with Moxibustion
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19l4= o] = (Heart Rate Variability, HRV)= Al 7be]] W& AldlE o] F7]3F 9l

= [}
Hets Fste]l ASAAAL Ve HHE HoFe AFE AFYSE4(Time

"

domain analysis)¥ F349 98 A (Frequency domain analysis)2& i =t Al
7Fd g B Aol = Mean HRT (Heart Rate Turbulence), SDNN (Standard Deviation
of all RR intervals: R-R 1+&<9] %A gh), RMSSD (Root Mean Square of
Successive Differences: R-R 7tA Ao & A gk gk Hat Alw)7F 2 T35
JdAEXAM = TP (Total Power: VLF, LF, HFE X33 EE powerd ),
VLF (Very Low Frequency: 0.003~0.04Hze] =A<+ AE), LF (Low
Frequency: 0.04~0.15Hz¢] 3¢ 3Fk), HF (High Frequency: 0.15~0.4Hz<] 3}¢
7 dom 1 &S Table 13} 13

gholste]l Fo Xmad F stuE AHEFE AMEEHO 2 e Aol &
ZA8 Add: e 2 A s $8HY I FEAS 9w Jo 7
ol 22 QA7 dhbel AR EA v AlolA AlFtetd, dEe 71d 3

o TREA A sk, Wiel, xY & Adsto] dAe] &S H (LA,

zAsm AW oY ¥ ARE S ot %%
of Qalo] WAL A4S wE edagon WUg FPete] Folwsol A

CMFTE SN T )50l FobAA 9F A& ZA} Eobn W]

R

FINA A AZdEes A o = 0

= 4
AN AZFES Sl o FEAE AF a3t W& FHE ALUGAG 2
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Table 1. Analysis of heart rate variability

EEHS H] a

Mean HRT
(P Autza Was)

SDNN
(AEAAA ] FHE)

RMSSD
(9739 A=)

i
)

(F-aLzd

90 ol W /

207490 bom 50 °13t A

30750 ms 30 o] E}O ;]g ‘7317;; /7}%*
18~45 ms oW A%
6.7~81 ms’ FTHANAN =75 A%
50~7.2 ms’ FTHANAN =75 A%
47~70 ms’ RTHANA Sers A%
35~6.8 ms’ FTHANAN =75 A%

Ao A AL EHE
] HAA=2 spdel= 0
ol A Fate] 2hgal A

TR RIS ARG T2l BHY F& e} &
Mom Fuh Fo s T
Aol Mate d7@ wEEt e

g atoll e A= iR Aol

mebA] B AT s 2EH S 2E2HY] AR SdAES e R Ao
M, HT7), (MR, PC6), Aau(=kzsz, SP6) del A3t 53 A5E 48T
% HRV =% (Mean HRT, SDNN, RMSSD, TP, VLF, LF, HF¢] X %3}
e Fd AeAldAe MEE Wal 245kal, ¢ yolrt o] 2 E

A 2R &3t Qe Yobuma sk
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2 ATe 2EY 2 7HE Beol =EFH7] 4 ABdel 40~50t Sl e

& 3 TRl vA= 2HE HASE] flske], daAdT7E Bel

qE A O2FS xR sta daldT7E gl 7 5SS APToRE g
21 3] A A (Pretest—posttest control group design)©]th.

st 7| A& A3 e SRS won, A

2. d7dE 2 2AEH

AT ?i?ﬂ%*o*%} AL FFFGA AT 24 AT A 2

D 40~500) ofow FE Ases ALHENeN 407 wilel 204 o4
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Figure 1. Combining acupuncture with moxibustion treatment
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4, FAHA=TF

1) HRV &3
A& AA FHETE MooYoorte]l ABM-Series 2000 22 (Figure 2)& A
o o] EH2 HRV ARS w3 § AlZstste], AA iy 2 oe5-o] &
mel FAR WMEs ARAAGAY 2d 58S AREAH FIHFIA
M2 HEFH L A e AL

Figure 2. MooYoo ABM-Series 2000 model
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2EY 2 A7 % (Perceived Stress Scale, PSS)E= 19821 Chohen £290f 93}
of /e 1453 HEARZA BHEES AHE7F 5 2EHE FAHET oI
AT 1HYE S e 2EH2A Fol didte] 53 gAE H=(Likert
scale, T3BAM) 2 Hrlets WA o mA APAQ 2EHE At A= V)

SWARG AR Agsts 2EdA AEE Hrhsksd st 2 Al M =

Chohen 5ol 93 1988 o] 4% 107] &3S o] A3t S2Ve] Ao AlE3 4

A YAE FHEQ d2W 2EYs AAHLEE & oH(FE Fx) o AF
o /1 Cronbach’s alpha #t2 0.82% o™ HA-A ALY FdE+ 066 (p<0.01)o=
LR

5. TAEA

rie

ATZ B8 FHE AEE SPSS 200 WINS Alg3le] SAEAS Algs)
Fok A 2FY FFH 2F 9 Mean HRT, SDNN, RMSSD, TP, VLF, LF, HF =
Hlusk7] 938te] paired t-testE AF&3tth 3 252 FFH 1§ 1t 29 E
HlaLskr] flske] Ad F grellA A A @G W %S 7 F ghel vass e
M t-testE o] &3t BE TAA FolFES p<0.05994 AF 3
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A7 A%

1 7R ARAQ AL

2 ATE Sla 400 2 50t o4 50" = EFT F 3 aEd AR 1wl
o z47z} 25 AR 2 wj A ekl

AFS> 3 aFe] HudR 50.0M=E HAAR 404, Hard= 5841 o 40tH
= 10 o2 40%, 50t= 15682 60%E A0, 573 2152 HAvd® 50.8
A2 HAAR A1A, Hd=" 594 o™ 40t 16 o= 64%, 50the 9 o=
36%E #HA Tt

A A aFol Hyt 1591 cmZ HwAlo] 154 cm, #H 410l 170 cm$ o™,
TFHE 25 E 156836 cmZ H o] 150 cm, #H Aol 167 cm St

AT A aFo] Hit 584 kgl Z HATH 4 kg, HA1FTH 78 kgom, +
TR S H 572 kg ® HAFT 46 kg, HF T 69 kgol ATt
dete # 1Fo] HiF 1197 mmHge® HAES 100 mmHg, ¥t
mHgO]oq o, FFH 2FL Hit 1199 mmHgoe = HAd<9 104 mmHg,
138 mmHg©o] A t}.
gete x aFo] Hy 772 mmHgl® FHAd< 60 mmHg, H 28 91
mmHg o 2 YEelgon 53 I52 Wit 774 mmHge =2 FH A< 63 mmHg,
18 96 mmHg o 2 e

Z2EH A HEs 3 gl Hi 268782 HAAT 214, HAHF MFPoRE
et o, 20~25% 0] 7THOoR 28%, 26~30%°] 16 o2 64%, 31~35%0°] 24
o2 8% Aoz yeWt. 57 IS Hi H6.08eZ HAAHST 214, Ha
A4 327z YEeyor, 20~25%0] 1622 64%, 26~30%°] 7THo =2 28%,
31~35%0°] 2@ o2 8%<Ql Aoz e

AT AW AP AshE AR vlwshE Table 29 2o,
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Table 2. General characteristics of samples

Variables Group Mean=SD t -Statistic P value

Age (yr) Acupuncture 50.0£5.05
-0.53 0.597

CAM 50.8+4.48

Height (cm) Acupuncture 159.1+4.31
0.60 0.549

CAM 158.4+4.11

Weight (kg) Acupuncture 58.4+7.18
0.59 0.558

CAM 57.2+6.20

Systolic BP (mmHg)  Acupuncture 119.7+8.57
-0.09 0.927

CAM 119.9+9.85

Diastolic BP (mmHg) Acupuncture 77.2+6.98
-0.09 0.927

CAM 7741825

CAM: combining acupuncture with moxibustion, SD: standard deviation,

BP: blood pressure
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2. NI EH 25

1) Mean HRT¢ W3}

A sl TEd AR A9 Fo mean HRTS Wt thest e A%g 4

f

=l

A ANE A HEe 73.0602 Yehdon, AR Fo HiEe 709008 72y
of TAACRE Fogk Aol7F AT FFH AE A HAES 67.79% UEHe
W, AR Fo FiE 6533082 7FHo] BAHoR foF ;{]—0]7} Q9. &

2 719 mean HRT ®W3lol] st &3 vlmwo] = 2 228 2 -3 ko] xlo]r}
-2160.2 YElyton FHEH OFE -2460.% V|EHo FAAHOR {23 Ao
= A K (Table 3).

=
=

EL

Table 3. Change of mean heart rate turbulence

Variables Mean+SD t -Statistic P value
Acupuncture before 73.06+13.78
1.20 0.241
after 70.90£8.73
CAM before 67.79£6.15
1.45 0.160
after 65.33£8.83
Difference between after and before
-2.16£8.99
acupuncture
0.12 0.960
Difference between after and before
-2.46+8.47
CAM
CAM : combining acupuncture with moxibustion (unit: bpm)
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2) SDNN¥¢| ®3}

2 M3 Fo] SDNNe9| W3l g3 22 Z23s Uery
oA AR Ao Fate 286002 WERon], Als $o Fat 32360F V5
Hol BAASRE folg zol7b gtk 2y R AR Ao HdS 27.032
2 Yegon Alg Fo HFo 31998 7| 2Ho] EBAHOo® §9o3F Ao
(p=0.000)7F &= Aoz vepbA 53 AR7E A ARt SH2Q 2945
Bl Ao AT F 25 Fe] SDNN Wstd gt &3 HauoA= 3
a5 A3 gkl Aelvt 37622 ey o, R I1FS 49622 755
AR Fog ztol= UATHTable 4).

&
>,
il
o
—
-
i)
>,

il

Table 4. Change of standard deviation of all the RR intervals

Variables Mean+SD t -Statistic P value
Acupuncture before 28.60+11.96
-1.75 0.093
after 32.36£15.15
CAM before 27.03£7.37
-4.61 0.000"
after 31.99+9.31
Difference between after and before
3.76£10.73
acupuncture
0.12 0.618
Difference between after and before
4.96+5.38
CAM
CAM : combining acupuncture with moxibustion (unit: ms)
"p<0.05
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3) RMSSD¢| #3}

ol

15 A3 §o RMSSDe| W3te &3 Z2 A34E5 eyl
Aol WS 173002 Yehdon Alg Fo FFe 18328 7|24

2 7Y% Aozt gldeh A AR Ao "2 19372 HEHe
, AR 59 e 203602 7[F5H o] SAACE Fo3 Aol7} gl F

w ZFe RMSSD Wistel] digh &3 nluoX= 3 252 A - 5 g 2ok 1.02

2 Yegon, 53 IS 097 7FHo SAASRE {3 Aol gl

(Table 5).

A
-

i)

>

3t

Table 5. Change of root mean square of successive differences

Variables Mean+SD t -Statistic P value
Acupuncture before 17.30+8.81
-1.20 0.240
after 18.32+8.71
A before 19.37+10.47
CAM -1.04 0.311
after 20.36£10.05
Difference between after and before
1.02+4.25
acupuncture
0.03 0.980
Difference between after and before
0.99+4.79
CAM
CAM : combining acupuncture with moxibustion (unit: ms)
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3. #3449 9EY 23

1) TP9 ® 3}t
Y Asmsh FRY AR A% Fo TP Maht thed 2o AuE e,
Y AR Ao FFE 55602 VEon], AR Fo BT 5972 /5] §

S 5.

How fold Ael(p=0004)7t AN FFH AR Aol BT 54302 v
om, NE Fo BTE 522 /1%H] FAROE FoF Ho](p=0.000)7t
Ak T FeIA TPe] feld Felsk Atk F F kel TP Wslel O &
Bormel A F aFe A F el Aol 0412 dehgon, TEY aFe
0.49% 7150 BAH O Fold o]t §UTH Table 6).

Table 6. Change of total power

Variables Mean+SD t -Statistic P value
Acupuncture before 5.56+0.96
-3.14 0.004"
after 5.97+0.91
CAM before 5.43+0.62 )
-493 0.000
after 5.92+0.56
Difference between after and before
0.41+0.66
acupuncture
-0.49 0.629
Difference between after and before
0.49+0.50
CAM
CAM : combining acupuncture with moxibustion (unit: ms?)
"p<0.05
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2) VLF¢ w43t

oF 53 AR A $o VLFe W= o3 22 A3s vehin.
3 Mo H2 47802 Uetgom Alg $9 S 53HE I|5H
Ho & fog Aol(p=0.007)7F ATk FFH AFE Mo FitrE 4600 e}
ow, Alg F9o Hit& bRNE 7IFH FAHLE Fo3 Aol (p=0.000)7F U
At F LgelA VLFO o i}olﬂ AAJTh F 1F e VLF ®3be] o
3 vudA e A 252 A -5 gl Aolrt 0572 vErE o, FFF IS
0722 7] 5% o] FAHOR Folgk xfoli= AT Table 7).

Table 7. Change of very low frequency

Variables Mean+SD t -Statistic P value
Acupuncture before 4.78+1.07 .
-2.96 0.007
after 5.35+1.05
CAM before 4.60+0.69 )
-5.42 0.000
after 5.32+0.64
Difference between after and before
0.57+0.96
acupuncture
-0.67 0.508
Difference between after and before
0.72+0.67
CAM
CAM : combining acupuncture with moxibustion (unit: ms?)
"p<0.05
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3) LF9 w3

A Nzt 5 A2 A3 T LR wa= o g Ans e
g AR Ao W 4272 Yo Am Fo Wi 4385 725 o] B
dow o8 o7t 9gth. Ty TEH A2 Ao HEe 382 vpEho

AR FO BFE AI5E /FHC] FAHOZ o }oup 0016)7h Q= 7 ow
e 3RE AR @ Amet #4490 Ga3E drhis o a9
o % 3§ ke LF wael o ma melAdE A Fe A5 ghel Aozt
01002 vepten] TEA I1EL 03302 |EH EANoR fol@ Aoln

H}\ A ﬂr(Table 8)

Table 8. Change of low frequency

Variables Mean+SD t -Statistic P value
Acupuncture before 4.27+£0.95
-0.60 0.555
after 4.38+0.85
CAM before 3.82%0.81 .
-2.60 0.016
after 4.15%0.78
Difference between after and before
0.10+0.87
acupuncture
-1.04 0.302
Difference between after and before
0.33+0.63
CAM
CAM : combining acupuncture with moxibustion (unit: ms?)
"p<0.05
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4) HF ¢ ¥3}

2 Amst T AR A% Fo HFY wehs e g A3E dehi.
4 AR A9 BEE 38R EEom, AR Fo| FEe 4172 /%50 B
AHow feld Aol(p=0011)7h AT el 4 AR Qe FEe 4025

o}mL

Wﬂﬁiﬂ,ﬂe%ﬁl%ﬁ%4rﬁéﬂiﬂﬁ ]42iw%Q§iWVPﬁt»ﬁ
ow Yyt 3 A 87 773 ARERTY S840 235 Uehde slew gl
43T % 0§ 2ol HF Wl dig w3 1§e 4.7 ae 4
ol7} 0.32% YEtwow, 773 IHFE 015% 7EHo| AR F3 Aol=
$L A TH(Table 9).

Table 9. Change of high frequency

Variables Mean+SD t -Statistic P value
Acupuncture before 3.86+1.11
-2.75 0.011
after 417+1.10
CAM before 4.02%1.03
-1.21 0.238
after 417+1.09
Difference between after and before
0.32+0.57
acupuncture
1.00 0.321
Difference between after and before
0.15+0.61
CAM
CAM : combining acupuncture with moxibustion (unit: ms?)
"p<0.05
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