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Abstract The purpose of this study lies in examining how sling lumbar stabilization exercise affects static
standing balance of adolescent idiopathic scoliosis patients. The subjects were forty patients who were diagnosed
with idiopathic scoliosis. They were randomly assigned either to a experimental group (n=20) that received sling
Imubar stabilization exercise program or to a control group (n=20) that received only education. Data were
obtained for each patient from total sway path and sway velocity in standing on both feet with eyes closed and
standing on both feet with eyes open were measured, using balance performance monitor. All variables were
measured at pre- and post-exercise. There were significantly differences between the both groups for all
variables at post-exercise (p<.05). The experimental group showed a significantly decreases in all variables at
pre- and post-exercise (p<.05). But the control group showed a no significantly differences. These results
revealed that sling lumbar stabilization exercise improved static standing balance, by reducing COP(center of
pressure) sway path and sway velocity of idiopathic scoliosis patients, and it is expected that sling lumbar
stabilization exercise will be used as balance enhancement exercise intervention for the treatment of adolescent
idiopathic scoliosis patients.
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[# 1] &9 o535} g3} 25 =234
[Table 1] Sling Lmubar Stabilization Exercise program
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2 AgtolA A AN AR PE B7FsE] flste]
F4 49 BUHE Agsidch 29 49 mUd
(Balance performance monitor, Health care co., UK)= A]
2} Y7 A2 E 5 Al 78 24 717, wEy)
& 3 S A (Display console)ot 79§ oF 2 &
WK Foot plate) 12|11 9|2 TH(Seat plate) O 2 LA E
o Qlth oA HolERl A= HFERE AgE o]
1, AFE = AL E ¢of(Dataprint software version
5308 AMgslel (=g Asglch B AFelAE A
Ao A ARgSHE oF S ARl e, Azt Azt
Temg SAPFA Y AN AATE AdEjollA BA +3
& S4sk3lrh =79 Al#ke= Cronbach agh> ¥,
Qa0 2dkA7]of A 0.94 (p<.01), 0.97(p<.01), 0.96(p<.01)
2 2E o9 2 AZE 212

AN QA AR o weg wsel] AR A4
of whet e e U2 4913 UHIE AA AQle

= B & ol AFol FE5HA K

L5 siqith AAREY “AlAPolehe 59t A A
O A A 1 m Y Sl w=0]9 oF 15° ¢ AF
of HetelA Fi A AAE FASHES sH3lch s
ARgSEe] 302 Fot A AAIE fAISkE B2t & 8
g, 24 FaAe, A3t e, & vask,
e s, A3 sasEs SASRH 3
5 = 302 52 71 olA AR AlEael &
A1 AZE oujste] MEM|E|(cm)2 FEASH & 5
f&E= gAY el S21% 25 Ynjsty =
o] EA 2 (em/sec) 2 FAISHATE & AFoA= v
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[a2l 1] Cobb 2z} =4
[Fig. 1] Measurements of the Cobb angle

[ 2] daie] ik w ofsts 5y
[Table 2] General and medical characteristics of subjects

3.1 CHAIRO| ks 4 9 ofatx £

=S = =

Yubs] EollA] A2 AT 12.812.4419 th2at

1312214, A% 1483+17.3 cm® TR 149.2+16.7

cm, AEE 40.1£13.0 kg@} 41.0+12.2 kg, AHE A3+

ofl A ' 1072} o 107, thztollA & 119} o] 9o
2 W% gofat Aolrt gisih

ofaba SAA ARFE AP PNH T3 11E
oFZ 9%, xRl B3 1033 F2 109, W]

[e]
L AFTol A 10°~19° 147, 20°~29° 475, 30°~39° 2
o

b zto| 3}

AlF ol A A A 18.1+6.6°004] AF =

17.446.2°%, tgol A AY A 18.6:6.4°04 Y F
= bol7} gigiek

r
H

4

Jo

Lo

oo
Wi

AlE] % 3
=4 AT o A P
(n=20) (n=20) (N=40)

1% (years) 12.9+2.3 13.1+2.1 13.0£2.2 ns
A& (cm) 149.0£17.2 149.2+16.7 148.8+16.9 ns
A5 (kg) 40.5+12.9 41.0£12.2 40.5+12.5 ns

!
o 10 11 21 ns
o 10 9 19
vh e
ch= 11 10 21 ns
¥= 9 10 19
A7)
10°~19° 15 13 27
20°~29° 3 4 8 ns
30°~39° 2 3 5

Har+ EEHA] ns = not significant
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[# 3] AF -5 Cobb Z}e] W3}
[Table 3] Change of Cobb angle between before and after
el Z %% e 45F ‘ p
A1 FH(N=20) 18.3+£6.5 17.5+£6.4 0.629 0.485
= Cobb ZK(%)
o ZH(N=20) 18.6+£6.4 18.3.£6.9 0.429 0.597
EETEET
[# 4] 48 A3 58A29 3}
[Table 4] Change of sway path between before and after
4 Yy P
gkl ik T FF A qEs t p
A1 (N=20) 40.31+10.35 36.08+8.29 2.892 0.009
5248 (cm)
hZFE(N=20) 39.78+10.45 39.24+9.03 0.327 0.637
_ A5 (N=20) 46.78+12.64 40.75+10.15 3.327 0.004
= £ AH %587 2] (cm)
o ZH(N=20) 45.98+11.96 44.99+11.34 0.432 0.576
~ A1 FH(N=20) 68.50£16.76 60.53+13.30 3.887 0.001
% FaAg(em)
o ZH(N=20) 67.95+16.12 66.80+15.49 0.512 0.479
A8 HN=20) 48.70+11.54 44.13+9.32 2.621 0.017
2 527 (cm)
T Z(N=20) 49.10+£11.02 49.84+10.69 0.389 0.612
_ A1 (N=20) 50.31+15.06 44.74+10.06 2.693 0.017
=2 2 Y AF FaA(em)
hZFE(N=20) 50.99+14.87 51.30+15.01 0.360 0.623
_ A5 F(N=20) 78.03+19.47 69.76+14.31 3.499 0.002
T FaA(em)
o ZH(N=20) 79.11+£18.92 78.87+19.05 0.442 0.562
e EETA, 0GR A4, pe0s
[E 5] }%—_1%'] %j—r 0_9_—‘—5-4 tﬂﬁ]—
[Table 5] Change of sway velocity between before and after
4 y Yy
SH L T T Al 5T t p
A1E7(N=20) 1.66+0.39 1.51+0.32 2.883 0.009
e 5845 (em/sec)
o Z(N=20) 1.62+0.49 1.59+£0.45 0.527 0.437
_ AlEF(N=20) 1.72£0.51 1.53£0.34 3.134 0.004
e EAY AT F8E%E(cm/sec)
2 (N=20) 1.70£0.54 1.68£0.49 0.459 0.516
_ AlS S (N=20) 2.66+0.66 2.38£0.48 3.881 0.001
Z ZQ9<4%(cm/fsec)
o ZH(N=20) 2.61+0.70 2.57£0.62 0.540 0.412
A3 HN=20) 1.37+0.35 1.23+0.28 2.607 0.017
- 58E % (em/sec)
o ZHN=20) 1.39+0.33 1.35+0.32 0.601 0.324
_ A1E7(N=20) 1.59+0.42 1.39+0.34 2.695 0.014
LS 7o Ayl AT ZQ4%(cm/sec)
o Z(N=20) 1.60+0.39 1.58+0.33 0.503 0.487
_ AlEF(N=20) 2.34£0.57 2.06£0.45 3.482 0.002
Z Z9<4%(cm/fsec)
o ZH(N=20) 2.32+0.60 2.27£0.57 0.498 0.490
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[# 6] A8+ dzagte] 5872 Bl
[Table 6] comparison of sway path between experimental and control

AlE
Al el i S ‘ b
#EF-57)  @5F-eRA)
2o =9 7]8](cm) -4.25+4.29 -0.55%5.35 1.621 0.032
S = A AL Z Q972 (cm) -5.92+6.57 -1.00+7.34 1.432 0.037
%2 =877 (cm) -8.07+8.54 -0.85+9.71 2.032 0.019
22 & 7] (cm) 3934522 10744558 1.312 0.040
=2 7re A A% 2= Q72 (cm) -5.59+8.24 -0.32+9.34 1.826 0.029
% Za872|(cm) -8.27+10.48 10.24+10.45 2209 0.014
A REUA, SYEL A7, pe0s
[ 7] 4920 f227e] $a4% vl
[Table 7] comparison of sway velocity between experimental and control
AlE] oL ‘:H}—
Al o =8 =518
o e @EPeEH)  @EFeEd) : P
L =24 (cm/sec) -0.15+0.17 -0.03+£0.23 1.269 0.041
=2 = A AL = Q4% (cm/sec) -0.19+0.21 -0.02+0.26 1.532 0.039
% E=Q4%(cm/sec) -0.28+0.28 -0.04+0.32 2.234 0.015
L =24 (ecm/sec) -0.14+0.16 -0.04+0.17 1.198 0.043
=9 7he Al AE = Q24T (cm/sec) -0.20+0.19 -0.02+0.18 1.871 0.030
% E=Q4%(cm/sec) -0.28+0.25 -0.05+0.22 2.004 0.019
BaeREUal SYEE 314, p<05
3.3 A8 -5 £9272|0| M5} QETL 11.05%, % FAEEE 10.53% T 505
£E E QoA &5 AT Adee) H Fasje  AS A I dEddis A8 sass A
L 1044%, AT EaAT= 12.66% % oAz e85k F T8EE BE Y AT FofRl Al
11.76% ThF wF qolt g Bk aey ez O S
oA 2 oA, AT FaAL, T oA BF
A3 AF Qolat zpol7} 9tk 3.4 ey tizF7hol| 272 A S2E
T A2 AHCA &5 AT AR F9 544 T Hlw
Pl 93ws A5 FAAUE 107, 3 Faslel AT daztel 49 e Wal was
10.60% Rbe fer rojet g maleh Ao Ui 5 ey 45). Agwt dzegiel 49 A5 v
ANE H waziEl, AF TasiE), & a2E BE o wasun g = geeld #¢ Fa72em)
A A frefek zfe7t glsich AT 42554299} TR 0554535, AT %gﬂa
(em)S AFT -5.9246.579F 2T -1.00+7.34,
33 4 -5 SQE{E9| HE| Ag)(em)y= AT -8.07+8.549} TR -0.85+9.71 OE
e = AN 25 AF AT
Lo1022%, AE BRETL 1258% % FAsEL 2 7S Aol 2
1197% wHE golst Z4s By Jeu gz :Loﬂ*i hR -0.7445.58, 2%
LR Egiy AT EQ &y E EQALE DT O} TIET 03249.34, 2 S07]8)(cm)= BT 82741048
e e L N R T P e
A SF AT AR B BASEL 004%, AT F 3 AolS mart
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FRA(cm)y=

o] ¢ FaEE 7 oo BE [-8(p<05)3t Aol HATh 1Al =
ZQ A2 (cm)= AL -3.93+5.229}
AB L -5.59+8.24

£2)(p<.05)
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% ROYEt 2EERIWe] Hady] Suy

L

FEmE B 2 BAE I

4

T € AHddA #ZHe saGE(m/sec)= AT
20.15£0.179} T)Z27 -0.03£0.23, A £ Q2% (cn/sec)=
AT 01940219} TR -0.02£0.26, = EQ4%(en
Jsec)l= AFIAL -0.28+0.289}F TR -0.0440.320.2 =
7t 5 §-9(p<.05)3 2ol BT} 12|l
o Ago A FH EQ4 T (am/sec)= AT -0.14+£0.16
o} g2 0.04£0.17, AT EQET(m/sec)= AT T
20.200.199F TR -0.0240.18, & =945 (en/sec)=
AR -0.28+0.259F G2 -0.05£0.220 % = Z7ko|| @
F FY(p<.05)3t ZpolE Hr}

o 7

= OML Cobb 2he SFZ2IY 2§ F A
2t hzRzrel folg Kol Holx gkt el
e e w T8 E A B AFTAAE 25
223 A48 F TR FasEst G e
shick e xRl BE fole WatE Holx|
gkt EE APEI fRage] LTI A
A5 sty wlaol A Agol arc fofsh o

g3t Fezrade AN sy $32(2007)9

Fa7e), AHEREE SN /g HolE woln] 1
Qo] Agga 2o Ang B, 1o} MR
Fob e ¥ e dhago] AAHol Qo] $Exz
Jue) dare & o A%l 31T 5 Uode.

o2 gARIE AAJSE Q HotAs) =T 2 o] A
EIM] gt A7E AmEY =9 Eﬂ”oi
5:(2006)2] Ao aFHYS 25 &
oEH, e A AAE BRlA e, sa%
Z7F fostAl 7r4skel om[20], Carpes —(2007)4
Tl EE@VMW el 1@} &5 A-Fol| ¢
a7l FoetA FastRa21], &-LE(2005)9] ﬂ?‘
ol A= BAleA a5t o§]' _,454;,;134 AT 5
[AY7} 895 ZAsFTH19]. 18]al Webber and
kriellaars(2004)2] HATLoA= 1A QHOIASE &% 7
ol Qe PAE Ao sEYke] RNCHE &5
& A% a20] A A $7919] 7} aceeleration

-~
an
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level)©| Wiener-Vacher and

Mazda(1998)= %

Hastgich22]. E3L

27 B HE: S0F 84X 4
Arol e EH“'OE 3t A7) Aol xS =AsE o
TollA] o]Ale] BHHS &A5H= OVAR(Off-vertical
axis rotation) HANS A|&3F A3}, EUby HE2=np= 3l

L

D _1|

Aie] 67t ARIO] Wlalel RolsiAl Be B i
2 Mgon HAY HEETE] A9 BT Aol
7F QIITH23]. o5 oA 9] HthA A Q] HH It WA 7]
ol It AR A= A, oAl A7) 14
242 (Vestibulospinal tract)yS £3}o] A|7Fe] %A1

%!
of Mt ARE WY HHTLS v AR 5
SZAA ELA] HE ‘3]'0 = % Pﬂ—l:]—jl 6—]-011;]-[23] =

§]. .T,E_Lij_euil:]— A2 9 3R] uuu]_ 0]—L]Eq— Xﬂﬂ’-l
B9e o Bxe egos TEol dof Ael &
W3PS SlAaskal A ARt 2ol HHE 252
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