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312 %5 @ (cn) 85.34 3.875 8534 2439 0433 1.000
= o (cn) 90.14 4.449 91.34 3195 0657 0520
dyolEdl(m)  98.83 5.008 99.07 1594 0131 0897
A A W& (%) 32.32 2.874 3198 4637 0189 0852
A2 % (g) 48.36 5.992 4886 4614 0198 0845
A % 8 % (ke) 32,53 4713 3318 3132 0342 0737
WHR(%) 0.863 0.009 0860 0013 0569 0578
] ¥ (%) 12236 10462 12256 5446 -0.051  0.960

oA A gz AR el uid FHEAHAE £Ad A A
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LDL-Z# 28 = (mg/de)  100.67 22.456 108.22 24.732 -0.679 0.507

TG(mg/de) 108.00 45.164 98 17.993 0.617 0.546
o (mg/de) 108.11 13.887 102.11 7.960 1.125 0.277
ALTIU/L) 14.78 3.114 13.56 2.603 0.903 0.380
AST(IU/L) 18.11 10.752 16.67 6.500 0.345 0.735
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PR RS AAIEE Ao Al B AAAISA ] Wsks & 9-13 3F 9-29F

a9

w91 Adwe Ay D AAAZA ] W

AA = B ARA 53] A} &

AAAZA Ry Fedx Hyr Fedxd Hey fF9i
A = (kg) 69.03 6.585 66.64 8.257 65.36 8.028
&) 2] = 9l (cm) 85.34 3.875 34.04 3.738 82.77 3.839
522 (em) 90.14 4.449 89.27 4.453 38.42 4.535
ol = (cm) 98.83 5.098 97.98 5.100 97.08 5.030
A A & (%) 32.32 2.874 31.27 2.973 29.67 2.582
A A 7 2 (kg) 48.36 5.992 49.50 5.701 50.88 5.265
A2 F (k) 32.53 4713 32.68 4778 33.81 4.693
H] W% (%) 122.36 10.462 119.19 10.564 11894 9.341
WHR(%) 0.863 0.009 0.858 0.010 0.850 0.009

£ 92 Ao AA xR "W AAASA 9] wstE

AA 24 2 W3}
A A A 2= X 3t XA ' P
A% (kg) -3.68 2.853 3.867 0.005 ()
&2 =l (cm) -2.58 0.377 20.526 0.000 ()
B 559 (em) -1.72 0.303 17.039 0.000 ()
el = (em) -1.76 0.557 9.455 0.000 ()
A A £ (%) -2.66 1.394 5.716 0.000 ()
A A v 2 (kg) 2.52 1.171 -6.460 0.000 (s3x)
A i = (ke) 1.28 1.175 -2.236 0.056
H] 712 (%) -3.41 1515 3.158 0.013(*)
WHR(%) -0.013 0.007 6.000 0.000 ()

* p<0.05 ** p<0.01 ***x p<0.001
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AAzA 2 AR 53] AE

AAA A P gFEEd #@FE EFEAx @@ xFEud
A % (kg) 70.67 4.505 69.50 4711 68.60 4.680
& 2] = @l (cm) 85.34 2.439 34.86 2.554 834.32 2.469
&= (em) 91.34 3.195 91.10 3.211 90.64 3.278
F@ol=d(em)  99.07 1.594 98.52 1.689 98.12 1.670
A A £ (%) 31.98 4.637 30.53 3.755 29.99 3.765
A A 7 (kg) 48.86 4.614 50.10 4.567 51.29 4.240
A 4= ZF (ke) 33.18 3.132 33.86 3.452 34.93 3.285
H 75 (%) 122.56 5.446 120.71 5.507 119.81 4.649
WHR(%) 0.861 0.012 0.861 0.012 0.859 0.012
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#E10-2. gixo] AARA 2 AAASA Azt

AAzA 2 W 3k
AAA % 95 PEER : ’

A % (kg) -2.07 0.922 6.725 0.000 G
&2 =l (em) -1.02 0.452 6.782 0.000 (s35)
B35 (cm) -0.70 0.180 11.649 0.000 %)

Qw1 = 8l (em) -0.94 0.404 7.023 0.000 %)

A A & (%) -2.39 1.146 6.253 0.000 G
A A 7 (ke) +2.43 1.346 5.422 0.001 (33)
A 5= 5 #F (kg) +1.76 1.035 5.091 0.001 (33)

H] 7k 5 (%) -2.74 1.457 5.651 0.000 (5)

WHR(%) -0.002 0.002 3.162 0.013(x)

* p<0.05 #* p<0.01 s+ p<0.001
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AAEA 2 EEE e
AAAE A i mERA @ mEAd b
A 5 (kg) -3.68 2.853 -2.07 0.922 1.612 0.139
32 = (cm) -2.58 0.377 -1.02 0.452 7.929 0.000 (x33%)
B X2 =9 (cm) -1.72 0.303 -0.70 0.180 8.693 0.000 (x33)
d49ol=d(em) -1.76 0.557 -0.94 0.403 3.538 0.003 ()
A A W& (%) -2.66 1.394 -2.39 1.146 0.443 0.663
A A vk = (kg ) 2.52 1.171 2.43 1.346 -0.149 0.883
A =& =F(kg) 1.28 1.714 1.76 1.035 0.716 0.484
R W% (%) -3.41 1.514 -2.74 1.457 0.952 0.355
WHR(%) -0.013 0.007 -0.002 0.002 4732 0.001 (%)

#* p<0.05 #x p<O.01 #*+ p<0.001

d

APTH AET A

o

A5 AA =4

L AAASA o] Hskg v

4
I sl Ed, 58 =d, d9ol=d, WHRS A4 = #FostA i d

)11

o] (p<0.05, p<0.01, p<0.001) wFALA W3} Fa® F w1ke] Zol7k U3
oouE AAlEAd R AAASACN s SAHCE FoF Aolrt gl
Lot mAx g Ro] T aEY seed, HF s, d¥ol=d, WHR

2ol 4% ad4ds & 5 U

Y

—_
=2
>
f
i
£
=)
>
X
Fo
Ik
-
Mo
offt
Fo
L
f
i
rE
ot
ot
-
—_
(@)}
—_

_32_



-~ -
(ke) H=2 Hat
72 - 70.67
— 69.50
o | e 68.60
- ————-
58 69.03
66 -
66.64
64 - 65.36
62 T T 1
AE 53| P =
——umz -e-gzz

a9 1 AP gz Ao Wt

=
Y gasder F a3 ®EEel glojA

(p<0.001)7F $lof wpALA @ Mol 5 aWun sz Fad HS IF

(cm) CEEC L

2z 4 82.77

A 53] M=

—umg -EegER

u
i)
[\
it
k)
=
&
4
BN

o slegl=d e w3

_33_



® BuEde) W

T 33 2ol miakA e o] F MKl ¥stEe] 1.02em W A

-
R

SR

Al (p<0.001)7F 1o whAL

ki3

stFol lojA TAHCE F 9

)

oy

(cm})

90.14

8927

BE.42

92 4

91 A

90 A

89 o

88 A

87

Jre

AP

o] W3t

1=ele W3t

o]
ﬂﬁ

Md

B Wske] 0.82em o %

[e)
o] &AW

H
H

o

YFo|=a2 Het

(cm)

99.07

97.08

100

95 4

98

97 A

o6

Jre

55

ARE

d@olEd e Wt

o ==+t 9

% 3}

ot
Iyl

TR

— 3[1 —



A o] 7}

¥ 8} o)

79

5z

el 7k glol

s

9

tglou A4 0w

S|

A

o

oy

&

HxgE2 Ht

(%)

3232

2955

33 q

32 o

31 A

30 4

29 4

28

Jre

55|

A

0.09kg
7} o] 7}

°]

1 3}

239

Aol 7k glof

o) g

[o}
T

bolout A H o

7} &

=
[¢]

=

oy

&

HxgEe et

(kg}

51.29

48.36

52 4

51 A

50

49 4

48

47 4

46

Jre

AP

_35_



T

@ A5

W se] o] 7}

nrh ek Fel A 0.48ke
#3r9)

=
-

ay

w} A} A
Aol 7k glof

}

9
pud

p/]

[o}

i

bolout A H o2

I

7}

=

[¢]

=

—

o
+
o0
el
ojm
TR

3483
3381
Jre

3268
53]

Ha2T2 Ezt

3318
3253

A

(%)

36 -
35 -
34 4
33
32 4

31

® BTz of W3l

o] 0.67% t©l 7t

3}

H E o}

o] $F8

H
H

o

11804
Jre

119159
55|

H| 2tz 2| Ha}

12256
Ab

(%)

123 -
122 -
121 -
120 -
119 -
118 -

117

st
<

TH

_36_



© WHRY 3}
WHR2 19 99} o] mAlxlawlo] & aWutl Walzko] 0.011% U

gastgov ¥ T Aol o] FAMOE 9% Aol (p<0.001)7}
gelon A ayel $EaWRT WHRS whd d% 93< mAs
AL & 5 o9l

(%)
0.865 -

0.860 -

0.855 A

0.850 -

0.850

0.845 -

0.840 T T 1

AFE 53| NE

—'—MEJE_ -—-- ==

LDL-Z2 28 &, ALT, ASTeI A= B4 402 fod usi7t sl
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® 12 AFTY] dHAEE W
PR e R { b
At wERA A wedd
F FU2EE(mg/d) 17456 31548 15144 32681 5791 0.000(kxx)
HDL-2el =8 Eme/dt) 5222 7855 4822 6741 4619  0.002(+%)
LDL-%el =dl &e/d)  100.67 22456 8856 30676 1.705 0.127
3 A (mg/de) 10800 45164 7300 32342 2591  0.032()
2 (mg/de) 10811 13887 8122 5826 5370  0.001(xx)
ALT(IU/L) 1478 3114 1411 3822 0.800 0.447
AST(IU/L) 1811 10752 2444 20169 -1.803  0.109
* p<0.05 *x p<0.01 ##x p<0.001
@ Wzxwo IR Wt
e AR wste ¥ 133 2o dxao 4¥9d.F AR
S vud A3 FFdUzdE, LDL-2d2dH S, $A4AY, d3edAs 54
Hog FostAl FasR ovH(p<0.05, p<0.01, p<0.001) HDL-Z#H ~=dH =

ALT, ASToll A= FAASE Fofgt Mstrh gl

£ 13 gz 2R W
e dn  wedn  aw wees b
% ZolsUBg/d) 18722 35450 15356 23415 4098 0.003(+x)
HDL-®elsdEme/) 5211 5231 5033 5745 1126 0293
DL EdsdBGed 10822 24732 8944 21772 2537 0.035(+)
FAATMmg/d) 9800 17993 6967 14151 3804  0.005(x)
% (ng/d) 10211 7960 7856 2789 9774 0.000(+x)
ALT(U/L) 1356 2603 1278 198 1306 0228
AST(U/L) 1667 6500 1600 6423 0468 0652

#* p<0.05 #x p<O.01 #*% p<0.001
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5 4 Z
P gz ween @ meen | P
Z o 28 = (mg/dl) -23.11 11.973 -33.67 24.648 -1.156 0.265
HDL-Z ¥ 2~ 8 & (mg/de) -4.00 2.598 -1.78 4.738 1.234 0.235
LDL-Z ¥ 2~ 8 & (mg/d0) -12.11 21.310 -18.78 22.202  -0.650 0.525
%23 A (mg/de) -35.00 40.528 -28.33 22.344 0.432 0.671
(mg/de) -26.89 15.020 -23.56 7.230 0.600 0.557
ALT(IU/L) -0.67 2.500 -0.78 1.787 -0.108 0.915
AST(U/L) 6.33 10.536 -0.67 4.272 -1.847 0.083
O FZdzd = W3}
FFdzEES 2" 103 Zo] EaWo] wAA AW ET W Eo]

1056ms/de & WesR ot BAROE fol@ Aol gt

& ZYAHE2 Hat

(mg/d)

200
190
180
170
160

150 +

140 T 1




@ HDL-Zd# 2H =9 ¥}

HDL el 28 ge 2% 113 2o vpaxadol £5aduch Waeol
2.22mg/dt O Wststd oy FAA SR Fog 2ol 7t AT
(mg/d) HDL-S &l AH E2| H}
53 5222
52 4+
51 4
50 4
19
48 -
47
46 T 1
——umEz EegEg
a9 11 Agad gxate] HDL-Fd 2~H =9 W3
@ LDL-Z# H =29 Wz}
LDL-2d 2l %¢ 2% 129 2o Eawol saAauc
sheFo] 6.67mg/dl o] Wt oy FAAORE fog Aolrb glAT
(mg/d) LDL-S AHEO| H3|
120 -~
110 A
100 A
o0
B0 T 1
Sz -Eeg=a
a9 12, AEa Y gz LDL-Fd2dH &9 W)



a9 1339 o] mAA ¥l £Eaw mo W] 7.00me/dl
o FAROE fel@ Aolt gtk
e S49xIyel Hst

120
108.00
110
100 4
o0 +
80

70 4

50 . ' )

149} o] wiAbA &R0l FaW Hu WskEo] 3.33mg/dl




® ALTY ® 3}
ALT= 219 159 o] &3 8Wo] vpAMX eyt Watgo] 0.11 IU/L
o Wstetd oy SAHCR Fog Aok gl

-

e ALTO| 5}

150 - 1478

145 - ..\1:11

140 -

_ [,

L T
1356 -

130 4 R TS ea -

125 A 12.78

12.0 T 1
HEH HEZ

Sz -Eeg=a

@ AST?® Wz}
AST= 29 163 o] &+ ano]l vax ey B WstgFo] 566 IU/L

Are 9 Waed oy AR o3 Aok gl

-
(1) ASTO| B35}
270
24.44
240 A
21.0 A
18.11
18.0
B ]
150 + 16.67 16.00
12.0 ! I
SEL 2B
—o—uma --@--pgxa
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VA RS AN AUTH LFAME ANT JxTY FIUsAE

3

o] z+z} 28.11mg/de, 33.67mg/dl astRar FAAHLE 77 35.00mg/de,

it
d
> o

28.33mg/dL o2 AP on dIGE 26.89mg/dl, 2356mg/dUE EAZXO=E
o)A A o(p<0.05, p<0.01, p<0.001) °] AL SalwayS H|vlols &
e s $5% Agade W 7ol wek o] Fadgm F A A
T Aol AALE 25%0]Fd A U E WEdeR A=
75HRmax® 507t E#ol ol 8F3te] &5 AAT A3 T Zd2d
o] TTmg/dt, TAAYL 4dmg/de, T 10Img/de7F o stA FHAstA
2R AR g

T A4 AL AVless HAT vvtdgZEago] o 14
o Az AAdFAF B AYARF WA= EHE AT AFNAN FF
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ABSTRACT

Influence of Massage Therapy and Exercise Therapy on High

School Girls’ Abdominal Obesity and Serum Contents

Hyun Suk Lee

Major in Skin care and Obesity Management
Dept. of Cultural industry

Graduate School of Cultural industry

Sungshin Women's University

This study was attempted to apply massage therapy and exercise
therapy programs for high school girls with abdominal obesity to clarify
how these programs affect their physical constituents, measurements,
serum contents and blood pressure and to propose an effective obesity

control program for these girls.

Subjects of this study were 11th and 12th grade girls who are
currently attending I High School in Incheon. A total of 18 girls with
over 0.85 WHR (Waist-hip circumference ratio), over 80cm waist, and over
110 obesity index were selected and divided into Experimental Group and
Control Group. Both groups participated in 10 sessions of obesity control

program.



This study implemented massage therapy on the nine subjects in
Experimental Group (aroma abdominal pressure massage) and exercise
therapy on the nine subjects in Control Group (stair climbing, jump rope,
and abdominal obesity targeted stretching). The massage medium was a
mixture of aroma oil and 20m¢ was used each session. Heated massaging
pack was placed on the abdominal area for 20 minutes before each session
for thermal impact. Exercise therapy was arranged by the P.E. teacher

and controlled appropriately for the students to keep up with it.

In addition, eating habits of all 18 subjects were surveyed in prior to the
program to improve their eating habits. Then, three sessions were added
during the program to improve their eating habits.

All data acquired from the experiment were analyzed through SPSS

(statistical package for the social science) ver 13.0.

The following are the results:
First, Experimental Group with massage therapy and Control Group with
exercise therapy showed 3.68kg and 2.07kg reduction in weight, 2.58cm and
1.02cm reduction around the waist, 1.72cm and 0.70cm reduction around the
abdomen, 1.76cm and 0.94cm reduction around the hips, 2.66% and 2.39% in
body fat, 3.41% and 2.74% in obesity, and 0.013% and 0.002%in WHR. All

the reductions were statistically significant (p<0.05, p<0.01, p<0.001).

Also, lean body mass increased statistically significantly by 2.52kg and 243kg in
Experimental Group and Control Group (p<0.01, p<0.001), but body water only

increased statistically significantly by 1.76kg in the Experiment Group (p<0.01).



When the changes in physical constituents and measurements were analyzed and
compared, the Experimental Group showed a greater difference in waist, abdominal,
hips, andWHR (p<0.01, p<0.001) and both groups showed similar reduction or increase
in weight, body fat, lean body mass, body water, and obesity.

Second, Experimental Group and Control Group showed statistically
significant decrease by 23.11mg/d¢ and 33.67mg/d¢ in serum contents, by
35.00mg/d? and 28.33mg/dlin triglyceride, and by 26.89mg/d¢ and 23.56mg/d¢ in
blood sugar (p<0.05, p<0.01, p<0.001).

The Experimental Group’s HDL-Cholesterol was 4.00mg/d¢ and showed
statistically a significant decrease (p<0.01). The Control Group did not
show any change in HDL-Cholesterol but only a statistically significant
decrease in LDL-Cholesterol by 18.78mg/d¢ (p<0.05).

Reduction in serum contents of both groups did not show statistically
significant differencein every category. Changes in blood pressure were

also insignificant similar for both groups.

In result of this study, the massage therapy decreased weight, waist,
abdomen, hips, body fat, WHR, and obesity index of high school girls with
abdominal obesity and increased lean body mass. In result of the exercise
therapy, weight, waist, abdomen, hips, body fat, WHR, and obesity index
decreased and lean body mass and body water increased. Difference in
the two groups was only statistically significant in waist, abdomen, hips,
and WHR.

Changes in serum and blood pressure showed  statistically
significantdecrease in cholesterol, triglyceride, and blood sugar, but there

was no statistically significant difference found in between the two groups.



In this study, it was concluded that both aroma abdominal massage
therapy and exercise therapy are effective for high school girls’abdominal
obesity and related diseases, but aroma abdominal massage therapy has
better effect in reducing waist, abdomen, hips, and WHR. Therefore, it is
proposed that aroma abdominal massage therapy shall be used to treat

abdominal obesity of high school girls.
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