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m. 9+ 944

1. 9+ 94

AT ddAE oA F42W(13.93+21.83yr)S o ® %5 (Exercise
Group @ EG)¥} =+ (Control Group : CG)eE Yo, &5+ (EG)ES
TS #FATE, 2T (CG)2 cobb ZF 10° o]sk<]
HA 670E ol HAS] sl 3

B
o B W U§e FRI AT F niA BB

cobb 7} 10° o]l H5

.

fo

do] Ao w FosteF vt A AAA 54 <iF 1>3 2
t}.
E AT taRtel MM 5F
CG (n=7) EG (n=8)
A& (yrs) 13.71+0.45 14.13+2.37
A1 (em) 159.49+4 .54 155.19+8.12
H = (kg) 50.89+8.24 47.33+9.38
BMI(kg/m*) 50.89+8.24 47.33+9.38
Cobb ZH(°) 6.57+2.50 25.25+7.95
M=£SD
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2. 47 717 2 A3

H xt 71 74
28 =AY FH MY 2010. 10 ~ 2011,
AME AA 2011. 03 ~ 2011.
CHAMRE M8 2011. 06 ~ 2011.
£ ¥ 25 Z20H 2011. 08 ~ 2011.
Az 2N 2011. 10 ~ 2011.
=2 Ay 2011. 10 ~ 2011,

_16_



3. 4+ 2ZA

T AT AAleE <39 1> 2d

Ag 4 2 oigA {4

Q=3 7% T 83
CobbZf 10° 0|5t O{RZF M4 CobbZf 10° o] 4} o{ZF Had
AR HA
A4 A= 713 v
AlZF A= Pelvic-Shoulder
4 Re e
A HR| BHd Trunk angle
oA ok == Spine Angle
25 T2 M)
345 25
50= / + 3% / B
AP HA
- = ZIBAA v
ARF v Pelvic-Shoulder
= =T Pt Pelvic-Head
) AE o s Trunk List
HAEFA BE4d Trunk angle
=AJF =3 Spine Angle
 A=EA
PASW 180
e




4. &3 Ayl
BT AgE 54 4w <¥ 3>3 2,
® 3. 5Y Z|
=5 ooy (Z71) s3de=
XA GM-1000 (Korea) AME AS
=42

A=Y : ’

A | InBody 4.0 (Korea) Al A 2ER] 4

IR-500-125 (USA)

X-ray REM-52575 (USA) Cobb 2zt

ICR-1000 (USA)

XM =ZH TKK-5403 (Japan) oA

HY =24 TKK-5402 (Japan) ==

optitra camera (Korea) Hatsl =

3AtR ol =&

=AM

= , 7| = REA|

SB Gait system (Korea) i) 2 A

_18_
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S

S
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°]-8
A A

=

=

[e)

=

=

I

FH A =4 7] (InBody 4.0)

]

=

(20~25C)oll A A Zko]

2 sroha 54 Aol e

PN
T

T

1‘4.
AL

o

K
o
8

=

=

1
s

3) AAMEA
A (Body Mass Index, kg/m'), 27 (Skeletal Muscle Mass, kg)&

0.01kg @ 7++ =A 39T},

AT AL

X0
B/

T
i

puze)

XO
<

T

2 el

Z1 3

whehe

=13
=

A ZPA =
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2}
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=

sl 7
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S
=
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file)

22

=4

ALA| 2 oF 2
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=
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=

sheiet.
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=

=
& 20 wel Euge WAty

=

o=
tol cm @92 Ve QL)

°©

[

7]17] (modified sit—ups)
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Q
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ol o
=

=

. 13]/3%

}

0
yal

57
H]

=

2
g3l

sl
o &

Kol
=

2

(2) HdA (G} SIF d22 F3]7])

4) A9
(1) A9 & 427)7)

H] (TKK—5403, Japan)
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o,
oX
|\
o
ol

lo] £& A3E 71Z35a, gAE ZAAE o] &34 0.01% &

bt e,

Oft

L
fru
I

g

(4) <9 (M<9)

a8 AALE w28 =47 (TKK-5402, Japan)& ©] &3}

|\
o
ol
32
i
=

AR AA @ 9ol A AAE 30°HE do® FE TS Ha &F
ol AEZ Fh 2 W@ F AW B Aol A dos|n 5271
P& e £gelE 7 2 F ALF . F 23 AAs] & A
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4) 719 ZAA bl 9 A

(1) A¥ 934
A A T2 BAS 98 8o CCD 7H S A Aal 100Hz2 A &
P AEREE 7] A8 & F7]8k(synchronization) Al 7171 $18F
LED(Light Emitting Diodes)E ©ol-&st3l o™, 7hvgte] ME == Al
1/5000.2 AN Z T 3xd G4 ARE g5317] St BE S
Fodo 719 9IRS HAAS AL, 712 E A (global reference frame) A

dstel BAM B BY F AANALE 2 g MAEE Y B I} 2

112
ol md N
wo > rlo

—

_23_



(2) ExgAetA 25 95
39 94 ARE AEAY Astel 4 WAAENA LGB A 24P
& A F, QA 3730 DA BAWARA(HF 25m, 13m)E P Fag)

o Ad T muNkAbebA oje) vhE Aol Fulel HolA frsE Aus

5

H

el WgaA Gt @ 49 selE A8ag
A E B AAES AT A Bk B FBE U

A AR 3032 o

N

Jsteith. 4@ el 2w

Og 4. Mol FEE 02 |

_24_



RFHD megcgeg LFHD
RBHD LBHD

REHD poake"' LSHO

LTOE

a8 5. alAoll Fet ool F

_25_

PN
(=]

LWREB

* LFIN



FE
N

. Aol FEE ofF el 2|

Modified Helen Hayes Marker SET

Right Left
RFHD  Right frond head LFHD Left frond head
Head
RBHD Right back head LBHD Left back head
Shoulder RSHO Right shoulder LSHO Left shoulder
RELB Right elbow LELB Left elbow
Upper RWRA Right wrist a LWRA Left wrist a
limbs  RwRB Right wrist b LWRB Left wrist b
RFIN Right finger LFIN Left finger
RTHI Right thigh LTHI Left thigh
RKNE Right knee LKNE Left knee
Lower RTIB Right tibia LTIB Left tibia
limbs  RANK  Right ankle LANK  Left ankle
RHEE  Right heel LHEE Left heel
RTOE Right toe LTOE Left toe
CLAN Clavicle RBAK Right back
STRN Sternum LASI Left anterior spinail iaca
Torso
RASI Right anterior spiail iaca LPSI Left posterior spina iliaca
RPSI Right posterior spina iliaca
C7 Cervical L1 Lumbar
Spine
T10 Thoracic L3 Lumbar

_26_



(3) 44 AA
o Z7IHAA B & Aty Al dd=ieS vt o= 5719
T8 g EHE AA3F H(Chen et al., 1998; Wong et al., 2002; Claus
et al.,, 2009). Aol F-2g FA vpAS Ve 4749 SAHS HR
3t 3 3 AAY v E SB Gait TR LdugES o] &3]
Matlab(R20092)S #+A3t9 1, &1 A3E= <E 5>3F 7t

L 3

¥ 5. H|Oj& dH|m XA

Parameter
Transverse
Pelvis — Shoulder
Coronal
Transverse
Pelvis — Head
Coronal
Trunk List C7 - PSI
C7 - T10
Trunk Angle T10 - L1
L2 - PSI
Spine Angle C7 - T10 - L1

_27_



@O Pelvis-Shoulder
5 =] FAMA(LSI-RSD 3 o714 (LSHO-RSHO) & 7|+ =
(Transverse Plane)®} ¥/3™H (Coronal Plane)ol| A9 v Zt= & #Zs)
Fom, +A WHE e <y 6>3 gk

P oA G5 (Lliac Spine)®] 7 =& F9d +
(LASI, RASD 9} 1ol A Loo} Ik Ao A o] & Soi3t Fhitel F 7]
vk (LPSI, RPSDE T2 83l Aws} $He] vir g zh7p dZdsto] d4%
kA o] AR (LSD Y L EF w71 SAA(RSDS A48 o] anke] 7%
Aol HH, o= &F %o AFE7] 2l FFFE F e wFA(LSHO,
RSHO) | dd2d& 7oz sl

o

i
T

i

O

LSHO
RSHO

[}

¥

LSHO
RSHO 9: X RsI LSI

LSI
RSI
[TRANSVERES PLANE]

RPSI LPSI
RSI LSI % it
ires RSI \/
z L RASI = /—.;\
X/ RSHO LsI

[CORONAL PLANE]

18 6. Pelvis=Shoulder in Transverse & Coronal
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® Pelvis—Head
4S5 2dke] FAA(LSI-RSDH w9 4 XA (LHD-RHD) S 722 3

™ (Transverse Plane)® ¥4 (Coronal Plane)dl e v d zZt=& 3z

shglov], B4 e thg <ad 7>3 gt

W= AF AW (Median Plane) S 4102 971 thdo] HE5E 31
AHe =4 9(LFHD, RFHD), $W-2 AWz Ho] = X (LBHD,

RBHD)ol| v}AE F2alodt. Az e nAE 712 dZdste] 9% v}
A9 FAHA(LHD)Y 2% vlA Y FAH(RHD)S 23 do] Hele 7+

Hoz &gtk

RHD & LHD ¥

LHD

LBHD
RBHD it \/

2 /\

LSI

[TRANSVERES PLANE]

RSI
) ) - @LSI
LASI
RASI
3 LHD
RSI \/
z z
"

— .:LHD .
= ¥ /\

RSI RHD LSI

[CORONAL PLANE]

8 7. Pelvis=Head in Transverse & Coronal
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@ Trunk List

(C7)H el

> 7

(PSD ¥} 74

Al
j

Nfo

o AdE #

o] ZF A4 (LSI-PSI)

p

T10

L1
L2

!

LPSI

P51

RPSI

8 8. Trunk List
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@ Trunk Angle
A} A ZF(Trunk Angle)

el
T
I

i+

A

F 79H(C7)9

A+ €]

KeR
-

&)
il

‘_NO

A(PSD e #| el u}f

10/ (T10),

-
.EB

jrase)

2)

o)
TR

1
B
o
_Z_l

-
i

_Zrl

C7-T10, T10-L1, L2-PSI¥]

stk %,

l

g

=
?X

=
=

b
(N3

T
3%

—_
file)

c7

LPSI

T10

Trunk list

a2 9. Trunk Angle
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® Spine Angle
2 37} (Spine Angle)<> C73 T109 AZ2H, T10¥ L19] A4 A9
ARg paagon, 24 wye gg <19 10>9 2k
3 A

C73} T109) NS A% He DA =3, T10% L1& A4

o 71Eg =gsg

c7
o8
H:_
T10 7
.'ll ‘xkx
.'|I "'\"-\._
Z L%
1
L1
¥

12 10. Spine Angle

_32_

= A7



HFAs 252 13 502, F 33], 8573F AAjskglon, 8(1995), °|F
T 5(2002), HE5=(2008)9 & Z=EIOHS 7|x=E Stal, ACSM
Resource ManualS ©AZ o] 23 #dol 717 <alel nujgha AL
A 2RSS ST 5 TR

F, AYeEe] 3R TAEE 2raORS AYsiglen, 237

==

3
G4e el A WA FAo] 2HE Fol T4

u

L

ow Z¥7s W S

-

A
o

S Th w3k A 2] 3] A (rotation), == (flextion), A1 (extension), =
I (lateral flexion)= §3 HF9 #3& 24 459 dES =23
TH Y A e T2 2EHHOZ HAAslon, B 52 A
of AT AY FSAHAS TN HHoE HAAS)

AN WE G £ FEmste] mek AEs AAsg AL &

N

*

ab}

s}
=g g QA < 6>9 72}
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rating of perceived exertion

= RPE :




7. A% A

TE A7 A= PASW 18.0ver B/ Z2a3 & o] &3l om, #a49l
4 e o 2

||\
o
(i,
kd
rln
B
ﬁ
ol
iy

=

)3 5 AAH(SD)E AHESESH

= Yol 7] 93] two—way repeated

3) BE EAA fo] $EL p<.052 AAYT)

_35_



1. M3
8F7e] e X2 AT Y2y e aFE A4 HAf Hu
AfE <3k 7> @
X 7. EHATI0 2 OYE A 2o
Variables CG (n=7) EG (n=8)
AR Pre 159.49+4 .54 155.19+8.12
(cm)

Post 159.89+4.26 155.94+7.75
P Pre 50.89+8.24 47.33+9.38

(ko) Post 52.21+8.40 48.33+8.41

Al E 2R 2 Pre 19.94+2.68 19.53+3.09

— = O

(ka/m’) Post 20.34+2 .61 19.8142.80

[ Pre 19.0642.60 17.29+3.44

=21 =— 0O

(k) Post 19.2942.72 17.81+3.18

M=SD
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1) A3

2179 two—way Repeated ANOVA ZA¥+= <3 8>, <19 11>3 7t}

I 8. AMZEe| two-way Repeated ANOVA Z 1}

Source SS df MS F D
Group 126.94 1 126.94 1.484 .245
Error 1111.885 13 85.53
Time 2.469 1 13.833 13.833 .003
GroupXTime 0.229 1 1.281 1.281 278
Error 2.320 13 0.178

Ao g BAREA Az glzaty 5T SAHAZ] Aole=
F(1,13)=13.833% {93 Aol& YU o (p<.01), w3t Aol
F(1,13)=1.484, =4 Ao @2 187+ J524 zfo]l= F(1,13)=1.281=2
ol gk 2ol 7F ety ekt

cm Py CG
170 ‘
= EG
165
160 | 0 geeececssssssasssssnsssane
155 e —
150
Pre Post
* 1 Time
O8 11, AF Hln

_37_



2) AF

A =2 two—way Repeated ANOVA A3 = <% 9>, <19 12>3} ).

EZ 9. A=29| two-way Repeated ANOVA Z 1}

Source SS df MS F D
Group 103.605 1 103.605 .698 419
Error 1930.17 13 148.475
Time 10.122 1 13.376 13.376 .003
GroupXTime 0.202 1 0.266 .266 614
Error 9.837 13 0.757

Az dig FAEA Ay gxadd s
F(1,13)=13.3760%2 #93% tol& Yettouv(p<.01), Zw3t Aol
F(1,13)=.698, 74 -3 @2 187+ 4524 o)== F(1,13)=.2660=2
ol gk 2ol 7F ety ekt

I

AT Aol

kg + CG
63

- = EG
57
54
51 ------------------------

48 = &
45

Pre Post

* : Time

a8 12, A= "l
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3) A A Agg=F
A A AR 4= 2] two—way Repeated ANOVA A=

7L‘ﬂr.

10. AMAEZFX|=2| two—way Repeated ANOVA Z 1}

FE

<3} 10>, <19 13>}

Source SS df MS F D
Group 1.678 1 1.678 107 .749
Error 203.884 13 15.683
Time 0.882 1 7.018 7.018 .020
GroupXTime 0.024 1 0.188 .188 672
Error 1.634 13 0.126
AAAFAS] @ BN A% fran eEwe FA7 Aole
F(1,13)=7.0182 F93 AolE YEROU(p<.05), IwIt Aol
F(1,13)=.107, 74 -3 & 2537 Jo28 #ol& F(1,13)=.188% -
o) kol 7k LhElLEA] ergke
kg/m?
25 =
\ + CG
23
= EG
21
19
17
15
Pre Post

* : Time

a2 13, AMEXS vl
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4) [ =F

=42 two—way Repeated ANOVA A¥+= <3 11>, <71¥ 14>} 2o}

I 11. 24229 two—way Repeated ANOVA Z 1}

Source SS df MS F D
Group 19.63 1 19.63 1.078 318
Error 236.799 13 18.215
Time 1.06 1 7.99 7.990 014
GroupxTime 0.164 1 1.236 1.236 286
Error 1.725 13 0.133
ZAIHF digk #EAbEA Ay dxzay fedel SAHAT] Aol
F(1,13)=7.9902 3% HolE YEISOY(p<.05), I3+ =ol&
F(1,13)=1.078, =& A-Zo] 2 127+ 43528 2}o]l= F(1,13)=1.236=
9%k Aol 7} YERLA] 2ttt
" . + CG
21 | l = EG
20 l
19 l. ......................
18
17
16
15
Pre Post
* 1 Time



2. A ¥
8579 2 A-F 2 FEare] IFE AYe o vl F
M AnE <x 12>9 Zrh
¥ 12, EFHAZ]0 w2 o549 > Z1of
Variables CG (n=7) EG (n=8)
S Pre 52.71+17.89 33.05+13.37
SEREIE
(% 171 num) b 50 57+12.73 63.00+19.71
S oA Pre 16.11+6.44 9.43+8.72
(otol A o=
25(7] o) Post 16.86+6.54 15.16+6.56
o Pre 18.97+6.57 7.3645.27
=23 gcle| 57
iz el 871, sec) o 10.02+2.38 07.34+10.70
. Pre 20.57+8.82 8.66+5.19
=21 2ECE| £7],
e 571, se0) 5o 11.18+6.02 05.73+14.48
e Pre 43.82413.83 31.7447.78
22, kg/m
(e o/m) Post 54.96+14.46 44.56+12.27
M=SD
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1) SATHESIFE 425]7])
A TH 9] two—way Repeated ANOVA A¥+= <3 13>, <19 15>3}

.

I 13. ZX| 7389 two—-way Repeated ANOVA Z 1}

Source 8S ar MS F p
Group 152.402 1 152.402 .380 .548
Error 5207.464 13 400.574
Time 1636.288 1 12.852 12.852 .003
GroupXTime 1668.021 1 13.101 13.101 .003
Error 1655.179 13 127.321

ZATY R B o) =
F(1,13)=12.852, 54 -3 W& 153 528 2Fol= F(1,13)=13.101
O FOI% Aol T hEkrko

3 Apol7k ERtA ete).

2
iR
:‘_14
=
BN
Y
i)
Mo
offl
Y
{0,
I
o
>,
N

i
i)
A\
(@)
—

), &3 #Fol = F(1,13)=.3802 9]

num % H

80
70
60
50
40
30
20
10

<+ CG

= EG

Pre Post

*= 1 Time, # : GroupXTime

J8 15, 2R 7 5|
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2) 7R (ol AF F2E F3]7])

FAA Y two—way Repeated ANOVA A3 += <3 14>, <19 16> 7t}

T 14. 5949 two—-way Repeated ANOVA Z 1}

Source SS df MS F Jo
Group 131.208 1 131.208 1.317 272
Error 1295.212 13 99.632
Time 78.391 1 22.728 22.728 .001
GroupXTime 46.567 1 13.501 13.501 .003
Error 44 .838 13 3.449
Fdgel @ BARA A% dzed LEEe SHA7 Aols
F(1,13)=22.728(p<.001), 574 H-Fo wW& I3t F3548& zol+=
F(1,13)=13.5012 9@ 2ol& Yehtork(p<.01), 1F ol

F(1,13)=1.3172 9% zo]7F YeA] gttt

cm

30
25 | & EG

20 l

15

ok <+ CG

10

Pre Post

*= 1 Time, # @ GroupXTime



3) I A (=R EA7])
B A2 two—way Repeated ANOVA A= <F 156>, <1¥ 17~18>3}
7o),

FE
>
0
0

. W8 Mol two—way Repeated ANOVA Z T}

Source SS df MS F D
Group 60.861 1 60.861 1.034 .328
Error 765.182 13 58.86
2EF
28l A Time 226.895 1 5.628 5.628 .034
GroupXTime  1561.757 1 38.737 38.737 .001
Error 524.122 13 40.317
Group 13.042 1 13.042 113 742
Error 1497.201 13 115.169
2l = .
8 A Time 109.967 1 1.695 1.695 216
GroupXTime  1305.889 1 20.13 20.130 .001
Error 843.344 13 64.873
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QEZE HYA tig EEA Ay dERLy 5o FHAY
F(1,13)=5.628(p<.001), =4 H-Fo w= 1
F(1,13)=38.7372.& F93t zto]lE vElgko 3 (p<.01), L1&7+

s3e5cond P

30
25
20
15
10

-+ CG

4 EG

Pre Post

*= 1 Time, # : GroupXTime

_45_

Aol
Aol

Aoz



N

FehdA e

second HE
35 <+ CG

30
25
20
15
10

5

0

= EG

Pre Post

# © GroupXTime

JE 18, 212 »Wa M d|lw

_46_



4) g (=9)
<9 two—way Repeated ANOVA®| A¥+= <3iF 16>, <1¥ 19>} 3t}

¥ 16. 22| two—way Repeated ANOVA Zz}

Source SS df MS F D

Group 943.8 1 943.8 3.971 .068

Error 3089.707 13 237.67

Time 1072.322 1 17.661 17.661 .001

GroupXTime 5.282 1 0.087 .087 773

Error 789.324 13 60.717
Eol o RARA A% gEEn 2ETe YA Aels
F(1,13)=17.6612 g =fol7F Yl o (p<.001), IFZF Afol&

F(1,13)=3.971,

Folg Fol 7t e

kg
75

65
55
45
35
25
15

=4 Ao ue

st

Pre

a8 19, 29

* : Time

_47_
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3. 713 AA B A

g9 $FEZRIY AF DETH LFL

a8 24 Ashe < 17>3%

J

kn
.3
_||>|'
oi

AlZlof e 258

of ZEE 7k 59l vt A

£y

.

o

Zt 7ol HtE Z2n

CG (n=7) EG (n=8)

2.31%£1.35
4.64+£2.94

4.481+3.62
4.78+2.42

Pre
Post

1.49+1.09
2.23x2.14

3.07x£0.85
1.65+0.61

Pre
Post

Pre
Post

3.92+2.60
2.23x2.14

5.06£2.77
1.65+0.61

Pre
Post

6.13+4.91
1.78+£0.96

7.14+6.28
1.15+0.82

Pre
Post

11.871£7.06
9.66x6.22

17.511£8.41
6.81£6.10

Pre
Post

1.52+1.39
1.95+2.72

2.74+1.22
1.58+1.45

Pre
Post

3.03+1.84
2.95+1.80

6.85+3.87
2.67+1.56

Variables
Transverse
Pelvis — Shoulder(®)
Coronal
Transverse
Pelvis — Head(®)

Coronal

Trunk List(mm) C7-PSI

C7-T10

Trunk Angle(®) T10-L1

L2—-PSI

0.08+0.08
5.91+3.81

0.05%+0.01
5.01+3.26

Pre
Post

Spine Angle(®) C7-T10-L1

3.77£1.70
4.76%+2.90

6.28+2.38
3.79+2.88

Pre
Post

M=SD
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1) Pelvis - Shoulder

Pelvis—Shoulder®] Transverse®} Coronal®] zfol& Hlu gk Aie= <
18>, <18 20~21>¢} Z}.
# 18. Pelvis—Shoulder?| two-way Repeated ANOVA Z =z}
Source S§S af MS F p
Group 9.982 1 9.982 1.343 .267
Error 96.599 13 7.431
Transverse Time 12.92 1 1.691 1.691 .216
GroupXTime 7.737 1 1.012 1.012 .333
Error 99.335 13 7.641
Group 1.838 1 1.838 1.020 .331
Error 23.43 13 1.802
Coronal Time 0.863 1 0.602 .602 .452
GroupXTime 8.671 1 6.046 6.046 .029
Error 18.646 13 1.434
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Pelvis—Shoulder®] Transverseo] 3t EAHEAM Ay 243 59

253 2Fol= F(1,13)=1.343, S A 7] #Fol&= F(1,13)=1.691%2 2|3+ =}o

_

7 gEdA ek, aERY 34 A3 we Asde gols

F(1,13)=1.012% §9oatA JeEA &9kt

Degree
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8 = EG
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. —

5 | T
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Pre Post

a2 20. Pelvis—Shoulder in Transverse H|1d
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Pelvis-Shoulder®] Coronalol] t3gr #FAHEA Ay 3 5729 1

) 24 A-Fol WE A5AE Aol F(1,13)=.6.0462 2% 2ol 7}

e oY (p<.05), 1739 Aol F(1,13)=1.020,
F(1,13)=.6022 <3t zfo]7F YEFLEA] kT,

Degree

5 i

4

3

+ CG

= EG

Pre Post

# © GroupXTime

2l 21. Pelvis—Shoulder in Coronal H|1l
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2) Pelvis - Head

Pelvis—Head®] Transverce®} Coronal® z}o]E H|nLgH 43} ¥
<Y 22~23>9} )
# 19. Pelvis—Head®2| two-way Repeated ANOVA Zz}
Source S§S af MS F p
Group 0.584 1 0.584 124 .730
Error 61.041 13 4.695
Trans
verse Time 48.598 1 10.02 10.020 .007
GroupXTime 5.539 1 1.142 1.142 .305
Error 63.054 13 4.85
Group 0.584 1 0.584 .016 .826
Error 61.041 13 4.695
Coronal Time 48.598 1 10.02 12.233 .012
GroupXTime 5.539 1 1.142 .308 .730
Error 63.054 13 4.850
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A 71l M F(1,13)=10.0202 F<] 3 =}o] 7} 9l Ao
B3 Apole F(1,13)=.124, 2§33 54 #-59

F(1,13)=1.1422 F¢ 3t Zfo]7} YepbA] ekt
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Pre Post
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8 22. Pelvis—Head in Transverse H|1d
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Pelvis—Head®] Coronal®] ot &4HEA Ay} iz &5
714 F(1,13)=12.233% 3%k 2Fo]7t = A2 Yo u(
F719] 2ol F(1,13)=.016, 1877 =4 3o 2 A5z
F(1,13)=.308% {+°]& =tol7} vpepLbA] kT

Degree *

15
12 = EG

+ CG
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Pre Post

* 1 Time

1% 23. Pelvis—Head in Coronal H|1!
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3) Trunk List(PSI-C7)

Trunk List®] BItH3 Afeol& wlulgh A3s <F 20>, <29 24>9F Z

¥ 20. Trunk Liste| two—way Repeated ANOVA Z 1}

Source S§S ar MS F p
Group 14.458 1 14.458 .308 .588
Error 610.347 13 46.95
Time 311.423 1 5.988 5.988 .029
GroupXTime 134.701 1 2.59 2.590 132
Error 676.158 13 52.012

Trunk List(PSI=C7)ol thgt A4 A3 x93 &5t SAHA7] A
o= F(1,13)=5.988= F9% Zto|7} Uett o (p<.05), ZLw3t zkol=
F(1,13)=.308, 153t 54 -5 w& a8 Afol= F(1,13)=2.5902
= 9% Apol7t yEhA] gkt

-+ CG

Degree

30

25 = EG

20
15
10

5

0

Pre Post

* © Time

a2 24, Trunk List(PSI-C7) H|m
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4) Trunk Angle
Trunk Angle Bt =}Fo]l & 3l Ayt <3F 21>, <18 25~27>¢F 7

.

E 21. Trunk AngleQ| two—way Repeated ANOVA Z T}

Source S§S af MS F p
Group 1.352 1 1.352 .359 .559
Error 48.942 13 3.765
cr-Tio Time 0.995 1 0.4 400 538
GroupXTime 4.697 1 1.889 1.889 192
Error 32.318 13 2.486
Group 23.42 1 23.42 4.684 .050
Error 65.005 13 5
T10-L1 Time 33.961 1 4.556 4.556 .052
GroupXTime 31.372 1 4.209 4.209 .061
Error 96.902 13 7.454
Group 1.624 1 1.624 .262 .618
Error 80.727 13 6.21
L2-PSI Time 217.246 1 35.097  35.097 .000
GroupXTime 1.406 1 0.227 .227 .642
Error 80.469 13 6.19
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5) Spine Angle(C7-T10-L1)

Spine Angle H|th3 =}o]l& W3k Ad= <3F 22>, <19 28>9F ),

X 22. Spine Angle2| two—way Repeated ANOVA Zz}

Variables 8S ar MS F p
Group 4.383 1 4.383 .5650 A7
Error 103.553 13 7.966
Time 4172 1 0.875 .875 .367

GroupXTime 22.645 1 4.750 4.750 .048
Error 61.975 13 4.767

Spine Angle(C7—T10-L1)¢] Z}%o] thgt EALEA A3} 23 59
O 54 A5 mE FEAE Abole F(1,13)=4.7502.% 9] 3 A}o]
7F e Ao Z Yeh o (p<.05), 13t 2ol F(1,13)=.550, A 7] A}
o= F(1,13)=.875% {+°|g ztol7} ypepLbA] T

Degree #
-+ CG
10

= EG

Pre Post

# . GroupXTime

12 28. Spine Angle(C7-T10-L1) B|1Z
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ABSTRACT

The Effects of Spine—strengthening exercises on
teenagers' fitness and improvement of standing posture

asymmetry

Park Sun—Kyoung
Dept. of Physical Education
Graduate school of

Sungshin Women's University

Through a three—dimensional modelling of human body, this study
polygonally analyzed the effects of spine—strengthening exercises on
fitness and improvement of standing posture asymmetry of
teenagers suffering scoliosis. The subject of this study were teenage
girls (13.93%+1.83yr) and were divided into '"exercise group" and
"comparison group". 7 teen—patients suffering scoliosis whose Cobb's
angle was more than 10° were selected for the exercise group while
8 teenagers with less than 10° of Cobb's angle were chosen for the
comparison group. The exercise group did the spine—strengthening
exercises for 50 minutes each time, 3 times a week for 8 weeks.
Comparison and analysis of each group's physique, fitness and

asymmetry factors led to conclusions as follows.
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After comparing the physique of the comparison group and the
exercise group, it turned out that the height, weight, body mass
index and skeletal muscle mass were significantly improved at

the time of measurement.

After comparing the fitness of the comparison group and the
exercise group, it was found that muscular endurance and
flexibility notably improved at the time of measurement and
between interactions. Moreover, muscular strength  was
improved at the time of measurement. Furthermore, in the case
of body balance, right side was improved among groups and

left side between interactions.

After comparing the improvement of the standing posture
asymmetry in the comparison group and exercise group, it
turned out that the latter showed significant decreases iIn
interactions of Pelvic—Shoulder Coronal and the time of
measurement for Pelvic—Head's Traverse and Coronal.
Moreover, there were signigicant decrease among groups for
the time of measurement in Trunk List and T10—L1 in Trunk
Angle. In the case of C7—T10, although there were no noticeable
difference for C7—T10, the angle changed symmetrically.
Furthermore, for Spine Angle, there were notable decrease

during the period of measurement.
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In conclusion, it was found that the Spine—strengthening exercises
improved teenagers' physique and fitness overall. Moreover, it also
positively influenced on improvement of standing—posture
asymmetry.

Therefore, based on the results of this study, systematic
spine—strengthening exercises were effective to improve physique,
fitness and standing posture asymmetry. Consequently, this study is
considered to be used as an important basic data when issuing an

exercise prescription for patients with scoliosis.
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