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The effects of Lumbar Stabilization Exercise on Balance
Ability and Lumbar Trunk Muscle Endurance in Patients with
Adolescent Idiopathic Scoliosis(Pilot study)
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Abstract week for 3 weeks. The lumbar trunk muscle
endurance test and clinical balance tests
Purpose: The purpose of this study was to (functional forward reach, functional lateral
investigate the effects of lumbar stabilization reach, Fukuda 50-stepping, one leg standing
exercise on balance ability in patients with with eyes open and eyes closed) were measured
adolescent idiopathic scoliosis. before and after the Iumbar stabilization
Methods: This study was one group pretest exercise.
-posttest design. Twenty young idiopathic Results: There were significant differences
scoliosis patients were recruited for this study. between pre-and post-test in absolute value of
They had the Ilumbar stabilization exercise the difference between right and left lateral
program for 40 minutes a day, three times per reach, distance of Fukud 50-stepping and one
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leg standing on the each side with eyes
closed(p<.05). The results showed that the
lumbar trunk muscle endurance significantly
increased(p<.05).

Conclusion: In this study indicated that the
lumbar stabilization exercise was effective on
balance ability and lumbar trunk muscle
endurance in patients with young idiopathic
scoliosis.

Key words : Scoliosis, Postural balance, Lumbar
vertebrae, Adolescent
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%3l QUth(Barr, Griggs, & Cadby, 2007). %<3}
5 FojHsl F(core stabilization), HZHH
3} -&(trunk stabilization), & H%F3%(neutral spine
control), LF-ZRIRIIS} -5(lumbopelvic stabilization)
EE HFe 72 FEE guiste FERMEEE
(segmental stabilization) 59 thFet gol2 ARGEL
S)THStandaert, Weinstein, & Rumpeltes, 2008).
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As g8 F4Y F s 7Nk Algshy
(Barr et al, 2007), A=Al <HFdelz 7]ofgict
(Richardson, Hodges, & Hides, 2004)
X0l . ZAA s o= o
Ao ApAl AT A ARAE] ﬂ&“’ﬂ Y=
= 2JThKuukkanen & Malkia, 2000). Q%-QF%
e W eFdAEe] A AAIAES 9 A
AAeIA e e A A1 Blad o 29
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TEATHNault et al., 2002). Guo 5(2006)& XH3+=
T2 Yo & sl w3k Agtelx FAd
19 A 05%2 AATLE BT 5 FHF
WFe] A 145%C] AFLE Heltkal SF3ich
HYAETE A3 2 p R

rQL‘ mlm

l

oL

= HoF 0173]X]1’4-(R10hardson et al, 2004). QF<t
ehigol ddol vAE dFS Gotrr] fls) A
5 IS ST YATAL oI5E olget

=]

RRER heu gefe e oltk. wepy B
Folt ofn] QlelA PEH Q)
T ol gaje] By AFZUE §

=]
ek Qebgst 2w &yt
=

ot
X
1o
X
_>‘~I_‘
Y

el



dEH 2
o #F5Ee v arE el ST} 150 olideln, Aot glom ArE d4F
o QFeMgskREol FAdY] SR SFSUTEA 5] TR g Sy, dA HF RIS g &
o] @ AT v a3E getdith < BE gdew siglvk 78, R d% &
the] e I oldellA e Ae) B]l 254 &4,
o171 i A, o, 7E T s Hole xte el
2 A L)X FHTHGuo et al., 2006).
7Hd 1. 8RMEt &5 F oA dE s Yol
&dd Floltt, g =4
- 57 1L @5PEE 5 $ didREe] 7154
AR W) A7y F7F & Floltk o A 43 &4
- F7HE 12, @FRYE &5 F dREY Tle « 7152 W7] HAAKFunctional forward reach)
Z 95 W7o A7) 571 & Flojtk 7152 W] A st a(HolAlT = 2.5%), 4B
- 7 130 eekEt *F F diREY 5 Aol wRlo] A P Algklimit  of
50-A32] olFAE e} o5 et stability) = 3=t =2 A9 EFGE Bar
7~ = Folt} ¥ AtHDuncan, Weiner, Chandler, & Studenski,
- B 14 2R E 5 F ddAES o 2 1990). 714 A% W7 Axk= AT olsd
7] Alzbe] F7} & Flolth FA AHIAE 7= 1), AARARAR AFE
7Hd 2. @RSt &5 F PR oF AT oA ¥l ol SR AlFEeME F& AE
o] 3 Flojtk 27} ®u¥a JckDuncan et al, 1990). 7153 A
- 7 21 R % F ke oF oW AR et F EE ofibol=
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- UM 220 @E E - didAEe] o th o] o Wel 14" E23M EA, HoechstMass,
AR AT A7) 571 F Aotk e ddRke] AE ol AAEIth didk=
TFHE 7PEA AL g 25 Fo] AWEE 90° =
Oof 1 ditd ahd, AARRE FFAEBEMP join o] FIAE
sk H oF e SR oA Hug 25
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;Ao Yxe} F AANX 2 FFA AR §
2 AdTE e skeEo] AT 5 A A7k AR E 0.1 on DA ST 5 A
i #8219 ¥ d Y QAT vA= & A 715A WY, 5 A 715E W2 AAE A4
e dotny] fl& @l He AT AP A(one 13] A AF glo] FysIlon, 74 AR 272
group pretest-posttest design)E ©]-83F Pilot study©|th FAANZE IR GE AFoAe #F 7y I
W7 SA47 59 Ved AW W] s B
5 CHAS T ARE ARSIt
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Falal, o B2 ME BAS Ak gAY cAl thad APARARSE FAEE AR BUE W o®
olgh= Fmsl A tiAbE AT S AWeM & dAE vl E e¥erdst 25 9
o] &ew, A= %7]7(Stopwatch HS-3, CASIO, A78o) 5id o] doln] 2FQHYEl 5ol gk AR
THOEM)E ©]g3te], Fu fAAHS 715313 WEE 20A%F o) o]dk BT A EAN] 3 13]
Ak Ae AlEE AAE Hgk A sofshd, 40, F 33, 353 & 93] S
Ao FAAZEE 300%01H, 0.13% D7 S48
oh = HANE WA AE e 3 s FAS ) o oHeyEl 5 Tr
Fek 7 F oA AR AAE A skglon, A < AR FF SE0HA)
&+ A Fom sEY] FAS 7Hlth B AgelM e AAEL wZH (Bridging 1)2F W2 (Quadruped 1)
QR AAT AFY AN 247 184 Al ARl AT ES FAEA RS 5 25
slol A2 FAMD) S AsE ARSI Sl ARTEE AgFow £He WS 55
3} tHRichardson et al., 2004). & +-&& A2} g
it =Xt i B3Zod dESs Adiagel oF 10-15% %
oF 23% AR IFFS HAEEE sl
2 A7 A AE HEdA JUAEE (Richardson et al., 2004). FAAozZ A7+& EH 4
w1 Qe Fadr) 5 HEESUS dxE O B2EE 10 o AT & QuS wiEdos 4
oF AF HAY W Hus Eu ARHor galglom, 10x o] 2 F#F o 23x9 F
ofe] Folek 357 F AA7IEed et ddAt 201 A& 7HomH 108] o4 WSk T Figure 1).
< AAeglth AAE 200 2Rl BEAh 43
Mg s s AT-ae s
AAE Bl ATE Adgsisith Adel st
NA A A= vha, 249 S0l Feyrt
e S A58 B3-S Fgsi] didate +49
240] JFL F 5 = BE QS Hrs & 5 —
AEE AARERE sigich da +38 H7) AAk
A AT iR AnbHl Egow A, <,
A, A%, dE, A X233 Fojodi &
AR o, H3E5Ts B0 CobbZEE FA
IRt Akl EAE AEAE olgste] ARE
SR FUEE gdoAle] WA A0S ¢
St B 5 A Adste A E 3
o)l SEAWAL 210] 715 W) AL 9%
W7 HAE, 5T 50-4S, 18l T e sk
u A7) AA 5 FES AR A ZREZ
2 oA 108 S0t oI ATE AL
= e 733 9] mAA dmE FEA B 3
thd U@ e AL Ak A7t 108 Figure 1. Lumbar stabilizing exercise
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SFOHERS0| FAUT| SYY AE F0E 2xiel #8531 QFZX|F=0 0|Xl= &3KPilot study)
SEo 2 JAEGch 29 0] FAERE 1T EAE 71 SAE olfsiion, X A7 gt
AE LA AAZIA™Ee] FAY AFelT F7F Aol A v AU eF2ATY 54
Aol =& wZR(Bridging 2)ZF 4l¥2(Quadruped 2) 2 Kolmogorov-Smirnovell &3t A4 HAS 5
ApA el A 28t r4{Flgure ). A= AR T Aok 2 Ay wrma o 2 M) A3 F50
& FABHAA w7k 2 ApA s vl 2 2AE 5085 AR ool Al 5A4e wol
Z o) fA4 T 5 URE EHo g St A kol FAEA A AL AZH Q7MY st &F

| 5ol S A% FA4 & 5 des w2 A A, 3o A 49 SR oFIATH e st
Aleh vl ZHE wolE Alsksle U%, w7zt 1%k = Hlwsky] f1éte] paired -H7dE o853t
ANE Do A & e $ES AFHOR A
Bateick 18] 103 o4 108 St o1 A}
o T AR U Y5 250W) CHARREC] M
dAEe] 2dA SEs dnts] Fashd 39
SEoR JAEGk 39 59 FRER= 2% A7t Aadr] 52 HFSts
Ae-s3t FLsHARE A X714 0] B FAY ATol g2} 209 o], FArt 39, ozt 179 ©)qltth F
S4do] o 3= wWZ3(Bridging 3)¥ l3(Quadruped T AP 1434, B A 1606 cn, Bt AT
3) ApAlelA FaskA tHFigure 1). ARS8 2 476 kg ©I%ltk B F(major) CobbZlEi=
FEL FAsrEA w7 3 AA EmE i 3 AAS 30.43°0] 31 THTable 1).
102 o 74 & 5 s vHRzow S3sgl
O A AA AHE B 04 FEE QTE Table 1. Subjects’ Characteristics
gtk wA} LZelo} AEE LZelo] HY AL General characteristics AlS
ATV TR A A s b s G
ksl Age(yrs) 14.342.9*
Height(cm) 160.6+7.9
X2 2 We.ight(kg) 47.6£6.9
Major Cobb's angle(°) 30.4+8.1
*Mean+SD, AIS: Adolescent Idiopathic Scoliosis
£ A= SPSS (version 19.0)= ©]835te] TA &
AE stk ATtk AnkHl 543 St

Table 2. Comparisons of Clinical Balance between Pre- and Post-exercise.

Clinical balance test Pre—exercise Post—exercise tp)
Right 31.946.1* 32.4+5.8 -0.421(.679)
F h
orward. reach(cm) Left 31.8+7.0 32.546.0 -0.619(.543)
Right 19.0£4.5 20.9+3.9 -1.925(.069)
Lateral reach(cm) Left 18.744.1 20.2£3.3 -1.810(.086)
AVt 33£2.2 1.9£1.9 3.040(.007)
. Distance(cm) 114.3+£38.0 76.2+36.1 -2.399(.027)
Fuk -
ukuda 50-Stepping Angle(®) 11.2414.0 6.3£4.3 1.445(.165)
One leg standing with eye Right 14.5£9.7 22.2£7.9 -4.107(.001)
closed(sec) Left 13.3£9.4 19.6+10.1 -2.399(.027)

*Mean+SE

+* AV means absolute value of the difference between right and left lateral reach
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Table 3. Comparisons of Lumbar Trunk Endurance between Pre- and Post-exercise.

Endurance test Pre—exercise Post—exercise t(p)
Lumbar trunk flexor endurance(sec) 77.07+ 52.65* 109.11+ 63.83 -2.971(.008)
Lumbar trunk extensor endurance(sec) 183.02+ 90.27 225.11+ 80.52 -2.289(.034)
*Mean+SE
I HE R 14 R $F T OREY @
W A7) A7to] STt E Zlolrk
o A 17k HF ekl 8 ¥ oA 2% @ 2 A
QR 5 5 A= dd syl & T &% A% vad o FAHCE FoF W
Zio]t. 3 BoltH=-4.107, p=.001). &% F ol
CRP L 2RRME £F T s V) A% & NS 2% A a0 EA%
A A Wy Ayt E71 @ Aotk o7 Folgk MalE RSIth=-2.399, p=.027).
2RAYT T F 95 1A AY W) %
e ©F A% LT W KA Folg u o 7M. 9xePyE +F ¥ AR and
o|A gtth(r=-421, p=679). &% ¥ = 7% 2 Felo] AkE Aolth
A Ay W) SR 5 Av mud o f C R 21t RQHIE 98 F odRiEY o
OJ3k Aol & HolA| okSlth(r=-.619, p=542). et ATt ARle] S A Zlolrky
aJPEE eReds #5 ¥ oaEe 3, ¢ eRAdEl $F 5 anERT ATHS &%
7eA A wr)e] Al sAXCE fFogt A A B FosAl S7HEATH=-2.971, p=.008).
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o)A AATHe=-1.925, p=.05). &5 F FH5 715
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