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Effect of Soru Lower—leg Massage Therapy on Heart Rate
Variability and Reactive Oxygen Species Concentration
in the Middle—aged Women
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ABSTRACT

Effect of Soru Lower-leg Massage Therapy on Heart
Rate Variability and Reactive Oxygen Species

Concentration in Middle-aged Women

Effect of Soru Lower-leg Massage
Therapy on Heart Rate Variability and Reactive Oxygen

Species Concentration in the Middle—aged Women

Advisor : Prof. Lee, Mi Ja, Ph.D., MD.
Dept. of Complementary & Alternative Medicine,

Graduate School of Chosun University

Purpose: The study is to show the effect of Soru lower-leg massage therapy
on heart rate variability (IHRV), stress, fatigue, pain, vein strength and stress
index in middle-aged women.

Methods: The Soru lower-leg massage has been adapted for this experiment.
Fifty participants who who had no history of any particular disease or mental
illness, were not taking medications that affect the autonomic nervous system
(e.g. anxiety, depression), and were not taking antioxidant health foods, were
asked to join the experiment two times a week for six weeks, resulting in a
total of 12 conducted tests. Pre-survey and post-survey were carried out to

investigate the change in participants’ fatigue level, pain level, and visuality
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level. Also 3.5 minute pulse measurements were recorded to examine the
pulse rate change, before and after the therapy, respectively. Basced on the
pulse rate difference, sympathetic activity (LF), parasympathetic nervous
activity (HF), automatic nerve balance (LF/HF), physical resistances to stress
(SDNN), the standard deviation (RMSSD), blood vessel health index and
blood vessel health type were analyzed. Furthermore, active oxygen
concentration level, antioxidative activity were measured. Data was analyzed
by SPSS 18.0; the significance level was 5%.

Results: The results of Soru lower-leg massage test are shown as follows:
perceived stress index went down from 3221 to 2249 (p<0.0l); perceived
body fatigue index significantly declined from 39 to 2091 after the therapy
(p<0.01); perceived pain index significantly decreased from 3.00 to 1.26
(p<0.01); automatic nerve halance index (LF/HF) changed from 1.09 to 1.18
(p<0.01). Therefore, the study was statistically significant. However, the
results of stress index based on the pulse difference, active oxygen (FORT),
and total bodily antioxidative activity (FORD) did not show statistical
significance. Specially, stress index using the pulse measurement, went down
from 51.81 to 51.09 after the therapy. Active oxygen (FORT) changed from
350.15 to 34543 and the total bodily antioxidative activity (FORD) was
decreased from 1.01 to 0.87.

Conclusion: The result shows that Soru lower-leg massage has a positive
effective on the participants. Especially, their fatigue index, pain index, stress
index were reduced. Automatic nerve balance index, vessel health type and
the stress index, analyzed by the HRV were found to be improved. Thus, this
study has suggested that Soru lower-leg massage could help to improve

middle-aged women's health as an alternative therapy.

Key Words: Massage, Heart rate variability (HRV), Stress, Autonomic nerve,

Pain.
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HAZHSDNN, standard deviation of NN interval), ¥H% 717 & 8 ZFHX

=
2

(SDSD, standard deviation of successive difference between adjacent NN
intervals), B&3r4 AL A& FH(RMSSD, root mean square of successive
difference between adjacent NN intervals), 50 ms& Z ¥} sl vH537H4 A%
E $(NN50, number of NN intervals exceeds 50 ms), A A #%7+2 = NN
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F HA A4 AR 4 (NN20, number of NN intervals exceeds 20 ms), % A
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#E F Utk B4AE F AVNNF SDNN 5 dby -7 o] Adub#el #
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Table 2. HRV variables of time-domain analysis
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5. &ANA B ikt AA

AAAYEL A ) v EFZE 2 ok (mitochondria)ol Al ATPE A4tE o H=px
Ao HF AA FEARA AR(0)7F Bastth SH5AE ol S48t v
EZcgoly 3% BAHL HI F glE FAHEZA], superoxide radicals (Oz),
slol=&4 Uz (-OH)Y Z& Ak F9o #guziat a2 SA1Ad (0, ),
hydrogen peroxide (H:02) 22 #Hlg} uzt 2 X A4 F(reactive oxygen
species, ROS)¥ A Ad23e] wkgoz fefd #Hats e ZHR00:), shol =2
413t (ROOH), €4 2HZH(R0-), MY AAEoNA Ad28E Yedle st
o] Zol 4 AMHHOCL) & 2744t &F& A ErH60, 611 2/d4k4 ek At

RPN

3 249 #A8e By 2 AR vE ¢ Ak direl 9, &dats AA
=

St =9, 24 8% 9 A4d] s Nvor PR
QA Gzt o W) oFY b4 FUE FEL B PPE AAANGEE

N
Hrtsl A A WEEE HE FAFE<Q malondialdehyde (MDA =
o] AH st Ax=E & 7 dew Ay Ak g4 5A
superoxide dismutase (SOD), glutathione peroxidase (GPX), catalase (CAT),

glutathione reductase (GR) 592 &4 #4& SAs= Wweol AH63I.

>
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Figure 2-2. &% oA vhALA] Al d@vpe §3 §-9o 3% WIdFew
L& a2 30038 Hop JUAE A R EolE
DA 201 ZA

Figure 2-3. 2% 8}A vlALA] A% v B2(F A 2)d 9L 189
33 o 3003 Aldslar 20%3F A A
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Figure 2-4. &5 3}A whAlA] Al&: &3 F(a2)d 98 1389
323t wgo 2 3R7F A3l 203 AXA

Figure 2-5. 2% 8}A] vwlALA] Al<e: thA] wnlgd o g ¢4 x &3
Boo 948 g 38 A& F vy
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Figure 2-6. &5 314 vwlAFA] Al<: v}
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AT AL A E5S ses] fistel ‘A, AEY, BAGH, Fi,
% AE, ZALH, B ARPWon FHE TR Araas 49 4

13] Al 3ystsitt.

o}

2) 2Ed 2 53
2E ¥ A AZFE E(Perceived Stress Scale, PSS)+ 19821 Chohen o 95}
of /MEE 145% AEAEA gidEe AT d5EH 2Eds FAH o
t}. Chohensel 93] 1988l AHE 1071 &3S A+ U=+ H+ 1€
o = AA4A ~EYaE AW A, & A4 13 F 23] S-S o A
of AMggE 53 ¥ AE HEQ sEd AEH A A HE AT AE S
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Table 3. A&7

51-604]
8.67
10.6
8.39

10.47
6.96
8.87
6.43
8.37
5.77
7.33
3.45
6.68
0.84
2.64

41-504]
8.82
10.75
8.53
10.6
7.16
9.07
6.64
8.57
5.93
7.9
3.82
'7.05
0.63
2.42

31-404)
8.97
10.9
8.67

10.74
7.36
9.27
6.84
8.77
6.08
3.14
419
(A2
0.41
2.21
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21-304
9.12
11.05
8.8
10.88
.57
9.47
7.04
3.98
6.24
3.3
4.56
779
0.2
1.99

Range
Lower
Upper
Lower
Upper
Lower
Upper
Lower
Upper
Lower
Upper
Lower
Upper
Lower
Upper

ILn Total
power
ILn ULF
Ln 5-min
Total power
Ln 5-min
VLF
Ln 5-min
VLF
Ln 5-min
LF
Ln 5-min
nLF/HEF
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HF : High Frequency (¥ 37417
AAE A dR2E w3 WA 2EYAR Fauzh 4o Frbshi(EEHY:
33~TORTHAY A FH9E Yo HFF02 A HolxA Hrh
LF/HF : LOW Frequency/High Frequency(A}-&
o Fuzre] #Eu&(EFEE9: 06 ~20ASANFATFE e g S

2o v ARE Be Aoz w4 Fi g slew AAolth

e
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RMSSD : Root Meas Square Of Standard Deviation( w3 2})44He] obd =
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AEYA 2|5 64

; v 250|5} T AEYATL 719 Y ALEY
6 6 25004 350/5h : YA AEA ey
350|4k 4505t : 27| AEA AEf
A 27| 218 Py 45014 600[3t © YA AER|AT} HEHO R Ho|n| AEHA
°° - = = Lol ofaH17| Alatste Al7|
60014 | Db AEB|AR AE|S AlEj, HEolot ATt TR
Figure 6. 2Ed 2 X 34
Table 4. AEAAA N JH5H
Range 10-204]  21-304] 31-4041 41-5041 51-60A1 61-704]
Heart  Lower 64.01 62.52 61.03 59.54 58.06 56.57
Rate Upper 99.99 98.5 97.01 95.53 94.04 92.55
SDNN Lower 94.39 88.71 83.37 78.36 73.64 69.21
Upper  265.65 24967 23466 22054 20727 19481
Lower 78.99 74.24 69.78 65.58 61.64 57.93
SDANN
Upper  247.28 23241 21843 205.3 19295  181.35
SDNN  Lower 42.42 36.79 31.16 25.53 19.9 14.26
index  Upper 11217 10654  100.91 95.28 89.65 84.01
Ln Lower 3.06 2.93 2.8 2.68 2.55 242
RMssd  Upper 456 4.44 431 418 4.05 3.93
6) i s 2 Aitsty 54
AT E D sty S AU g4 datstE 47 FORM
plus (Free Oxygen Radicals Monitor) [(F)"t]€}Q], KorealZ Al-&-3le] 46}
Gt 84AAE TR SAHLS ST & FE AE Us 20 ule EATE AN
sto] @Ag AHsI 77] AEARZE AEe @44k FAASKHFORT) R2
Gmb)el ¥ o FE ZALHA ¢, ofd®E E£5ole & WE&ES FORT
RI (46mL)oll w251 Fu-8 18 g4 & F9Le 71719 Reading Cellel
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(7) SARA W

FAAE = dlely FY(data coding)® dle|E =&Y (data cleaning) #4 &
A EA H7A Zgael SPSSWIN (ver. 18.0)2 o]&aich Wxia]
AP AL AFERALY] WS ZlFolr] 918l t-test WAE SRl FEH BT
o] o

ARG Y o FAH Fe)5EL p052 AU

H
td
s
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V. 9423

1. AFugae] dma 54

AT A dEE 5442 304 88(17.0%), 40t 19 (40.4%), 50t ]2
207 (42.4%) 0.2 eyttt 2E AEs v E 2%(4.3%), 71E 328 (68.1%), ‘A
2’ 139 (27.6%) 011t 7FEe] A o Fi= R ek §A Atk 327 (68.1%),
FRuk 2= 89(17.0%), 7B 69(12.8%), ‘&4 4t 19(21%)9) 41
2 yelgth FuE glite SHe] 20" 426%)e® 7HE wew, v Ene

t}
7} 129 (25.6%), ATl 278(4.3%), 71EF 1H(2.1%)2] A2 Ve
A

st #9267 (653%), 15T EY 20W(426%) 02 3ol
o AAA e S AR 427(89.4%), F'v 5™ (10.6%) 0] AT
ol Am WHoe=zE R AW 53(10.6%), ‘=YA R 3H(6.4%), WL
78(14.9%), ‘A7FeHT 6%8(12.8%), ZIEfel 267 (55.35%)¢]  E oot
(Table 5).
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AEAR B AT gAAd N 27 aA AR 1, T A%4H sz
*

402014 A& % 2249 + 3788 ZHAdte] f

A H B2 AFE Al A 3940 + 758904 Al 2091 + 3.

0]

62

U
>

A% Zlo® yEhy Fo3 ZolE H T p<OD).
ALE Eg AFE AE A 300 £ 069004 AlE F 126 £ 044% AT A
o5 UEY 743 ZolE v o] tH(p<.001). (Table 6)
Table 6. 2% 3tA vhAMA] H, ¥ A4 2E2dx, duxw 8@ §5 A5
™ 3}
N 9t T P
PEAES! AN A A7 32.21 + 4.02
o i 12.085 0.000%
2EH A AFE AL B A7 2249 + 3.78
A} 21A] Ae A 47 39.40 + 7.58
i 14.905 0.000%
H2E AF AE F 47 2091 + 3.86
A} 77 A& A 47 3.00 + 0.69
o ) 14.585 0.000%
T AT ANz & 47 126 + 0.44
* p<.0l
—_ 29 —_
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417 dFGAFE Ale A 1.09 £ 01590141 Al % 118 + 0.16% e
TAX2Z Fou zel7t 9ol (p<Ol) &F B whARA] & AEAlA T A

7HA RFARE AE A 3773 £ 1351, AlE 3503 £ 12815, Hit
ARF= A& A 2772 + 11.07, N& F 2767 + 14742 27 Jegstont #94
& A Hp>.05). (Table 7)

SHi oA N ot T P
WA AT A% A 47 6.12 + 083
e e le % 746 458
(LF) Ale & 47 6.26 + 097
BRAASAE A% A 47 564 + 083
e ]f : 1.066 289
(HF) Ale & 47 546 + 0.85
AENAFEGAS A% A 47 1.09 £ 015 .
LG 1 le % 9798  0.006
(LF/HF) Ale & 47 1.18 + 0.15
¥=dA Ale A 47 3773 + 1351
) 256 798
(SDNN) A& & 47 3503 + 1281
HH A Ale A 47 2772 + 11.07
) 180 986
(RMSSD) A% A7 2767 + 1474
* p<.0l.
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5. Wyl ZA47E ol §8 2EH2 A5 Wl

Wul 4715 Abgote] SAE AT oA WE AFekA vpAA d - &
o sEdls A4 W A% A 5181 + 1143914 5109 + 10492 wolg o}
frol’d & gl th(Table 9).

¢

AV

¢

Table 9. 2% &R vAIR] A, £ ~EH XA R F W3}

N g T P
2EH A Al A 47 51.81 + 11.43
320 750
A% NESE A7 5100 + 10.49
AE 2 Al Al 47 56 + 17
N 333 736
A5 6) N% 3 A7 55 + 19
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6. AP L T, FASE FAH 2

AT A ek AFSHA] wpAbA] A F o] AU FAFAARIHEFORT)E Al
% A 35015 + 9045904 A4 Z 34543 + 7874%, @& ZHAE HAth
AU = 348 = (FORD)S A% # 101 + 04894 A% & 087 + 0.39= z+7+

ehs ot fe 48

BA Oj\ r4’(’1‘211)16 10)

Table 10. &% s}A vpALA] A, $9o A S4d44 D F F4stE ds)
N ot T P
A ZA42k4 Ale A 47 350.15 + 90.45
270 788
(FORT) INE 47 345.43 + 7874
A ZaArs A& A 47 1.01 + 048
_ 1.554 124
(FORD) A% & 47 0.87 + 0.39
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