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Effects of Schroth 3-Dimensional Exercise on Cubb's Angle,
Abdominal Endurance, Flexibility and Balance in Adolescents with
Idiopathic Scoliosis

Jung-Hyun Kim', Doo-Hwan Oh', Seok-Am Zhang', Jang-Kyu Lee"
'Department of Sports Medicine Science, Graduate school, Dankook University
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Abstract The purpose of this study was to investigate the effects of 8-week schroth 3-dimensional exercise and
ball-sling complex exercise treatment on cobb's angle, abdominal muscle endurance, flexibility and balance in
adolescents with idiopathic scoliosis. Thirty subjects with scoliosis were random assignment into one of two
experimental groups, either schroth treatment(n=15) or ball-sling complex exercise treatment(n=15). Exercise program
was to perform for 8-week and 90min and 3 times per week. The results of this study were as follows; First, cobb's
angle was significantly decreased after 8-weeks in schroth treatment(p<.001). And also abdominal muscle
endurance(p<.05), flexibility(p<.001) and balance(p<.001) were significantly improve in pre vs. post treatment.
Second, the ratio of cobb's angle change was significantly higher in schroth treatment compared to ball-sling complex
exercise treatment following 8-weeks(p<.05). These results suggest that although both the schroth treatment and
bal-sling complex exercise treatment in adolescents with idiopathic scoliosis can improve on cobb's angle, abdominal
muscle endurance, flexibility and balance, but schroth treatment was better than ball-sling complex exercise treatment
improving effect of cobb's angle. Therefore, we consider that schroth treatment has more effect of prevention and
therapy in idiopathic scoliosis in adolescents.
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Table 1. The characteristics of subjects

Age(yr)  Height(cm) Weight(kg) Cobb'sangle(")
Schroth  15.04+2.42 163.58+8.03 51.88+9.19  18.01+4.29
Bal.l 15.72+£2.06 162.18+10.19 52.01£10.13  14.98+3.66
& sling

Values are means £ S.E.M.

Table 2. Schroth, ball and sling exercise program

Ron, FE TIPS FHRE(10R) FAEETE(20
), = EE5(50), 1Pal AEeE(l0) o2 st
%Atk Schroth 32k X273 HXh2 Otman
S19]9] A7l AREE FEzRaRE uEo

2 % F(breathing), v'&z]7](hanging), 7Fs{(mobilization),
X.<¥(shaping), 213 2 73kstretch & strengthen) 52
2 73] AAsien AE-E AR A B &
TERIR5]Y SFTELZRIH[26,27]2 AAPAT
EollA AMEE Ao R A B gste] AAEt) 7F
o] 23 SFI R TL Table 2004 B wle} 7+
2.3 YA X-ray ZAL
2tz 7AAb= GH-30X(Shimadzu, Japan)S ©]
+& Ha b E /A #EE Be 3
AP)S #Egste] Zut
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Schroth

Ball and sling exercise

warming-up(10min)

static stretching exercise(10 times)

aerobic exercise(20min)

treadmill walking

-Breathing exercise

(10second, 10repetition, 3set)
-Muscle cylinder

(10second, 10repetition, 3set)
-Hanging exercise

(10second, 10repetition, 3set)
-Mobilization exercise
(10second, 10repetition, 3set)
-Shaping exercise

(10second, 10repetition, 3set)
-Stretch & strengthen exercise
(10second, 10repetition, 3set)
-Elongating strengthening
(10second, 10repetition, 3set)

main exercise(50min)

<ball exercise>

-raises counter arm and leg
(10second, 15repetition, both)
-push-up on ball
(10repetition, 3set)

-trunk extension
(10second, 10repetition, 3set)
-sit-up
(15repetition, 3set)
-hamstring curl
(15repetition, 3set)

<sling exercise>

-supine bridge
(10second, 15repetition, both)
-side bridge
(10second, 15repetition, both)
-prone bridge
(10second, 10repetition, 2set)
-leaning forward
(10second, 10repetition, 2set)

cool-down(10min)

static stretching exercise(10 times)
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Fig. 1. Cobb's angle
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Table 3. The change of cobb's angle, abdominal muscle endurance, flexibility and balance in 8 weeks' pre vs. post.

pre post treatment time treatl_nent
X time
Cobb's angle Schroth 18.01£1.11 12.96+1.90%* =442 =028 =153
Ball & sling 14.994+0.95 13.88+1.29
Abdominal Schroth 13.73+1.92 18.80+1.73*
crﬁ‘i;:fcc Ball & sling 15.60+1.64 18.87+1.64* pat0 P20 pone

Values are means £ S.E.M. *significantly different from pre at p<.01, **significantly different from pre at p<.001.

F2zke] JpAel] ek H29) Kuru 5{32)3F Schreiber  2=7Ho] f9]8F W3l Schroth 33HY 59 345 EH
513312 AFollA Schroth 50| F27F 74l f2 (rotation breathing)©] &A% A7 Tolu} 55+S A
o 7 S Bkl en, Otman S{19]S 50%  ASAIA SS9 A =i& Fof, @] 25 ¢
of AadE o Z 1d7F Schroth® AAISH A2 F sk AZF HlE] SFES FHoR Syt
27k} ) A, AEF Soll 344 9FS T Schroth 33 FEAX|7F Kl gapA o]} A7hE o4
Thal 8F% 3L, Herling 5[34]9] A7elX% & AF  H, =& Schroth 33 &FH &= shte] E4o] th&
WS 2q7F 67197E SchrothE AAISH A¥f Fazbo]  RE JFE wAA] BEF SpaL FAp 2227 A4
5200041 42°%, & 3]xZbo] 14°614 10°%, & 33 o] HHE AEa WYdE AAE TS 85T 5 2
Zro] 220004 15°2 ZAHJttn Rusidch I} 0 =2 molgr] i Aoz Algd
Fusco {3517 Weiss 5[36]2] ATollM = Ak Az HFSWSS FHIS A4 95 Fo= %
2 B3y <8 2 A FEe] 4AaE s 9o £ §

U2 Feo) $5XRENE A7 o533 AEE  [23]9] dAFolA 87 A7 BEI A 50| 99
3715 AF9} ko] 2877858, 37 5231 2ES UMY 2AFE S[22]9 ATdAE 125
AZE FEIA TS st Fo7be] gl frojst  7he] 2SI {04 BT ¥ 85I TUHE B
T DS Hustdrh 3 By 38 o83 . 1S, thE 2Y AR H|52g AdE Rus)
TFAME F2zho] Mol a7 ABSS HusHe  AJr2526,45]. Mooney 5[43]9] dAtolA EE5IA
H[38-40], ©]¢]e] T2 FElo LEAFAME HF7t % F 2EY Buyo] FEFHITA 192, Zaina
of frofst a7 ASS YERATH22,41]. A=re] A 5{46]% 68WS Ul R gk Fr|zke] Aol A Bio]
AT E Danneels 5[42]> 1077+9] E3hsol 2~ Afo mE 2 22 FA9l HaE 53
SUAEE AT Busk] o™ Mooney 5{43] 258 Fd 9T 4+ dvta Bauslrh 3 Schroth
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AATHIL B 15k Th S Romano 5[44]S FAIEA 5{19]2 SchrothE AAIgH & Z&o] F7t=oka B
getq o7 3 Scientific Exercises Approach to — 1&}9jon] o]2]dt Ay B A A e FY
Scoliosis(SEAS)ZH= 554¢l A7 WA F(Active Ml YERL} 857k AA| F HEIX o] £ Aok
Self-Correction)©] #F54g w4 37} oS oAl frofsiAl F7E *ITKSchroth, p=.005 &
139 ball-sling p=.002). o]&]3 *5x| g9 28 = 2|1

ool MyAT AT} frAlsHAl & AT AdelA  FAES HF st AAE IHE FEl i
T 8779 % A-F F27b2 SchrothHAA el WH-5YE FPPAA B} 22 739 2345l &
FrolahAl a8kl o H(p=.001), TS Schroth AR Y #& F+ 302 Azbech Tev; £ AolA o
oMol F2zt #sh&o| ball sling ASLFHAET B9 SEZEIHE AL E Eekal [ b
FoatAl(p=.040) T ASE UEhgth o] Aol F  EFIATEHY FoF@ Aoyt Ve o2 A
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S 205 449 Schroth 334 £5o0] Az BRIATY 4 444, B4 nAE 9F
(p=978) F Ht BF xale] ATE& Agoz olgg A3t K A Fo] vEht 1A wE F2 el of
H=ek Fejo] Zrade]y] wE]] AoR AlmEm,  FHEo] dtkal sk wEbA ol daidTe] A
Schroth 3%4F) 54 A o] ball-sling AAFARET} & EUZ HFS0F $5X89 7|24 5% F shy
EAA F ol TEshA EaiAT ot w2 & HYPA WhS(balance reaction)?] S E Ak
FES B9 AL Schroth 374 $-%50] Bo} H& A% An|s T25]19 AFolA B &% 5 gyAo] Zrtd
] ‘weight bearing’ F-3H& & ZOFE Alm¥rTh Aoz vepyton, ¥ s[27]9 AFoME £85 o
S B4l A5 58y 71FH Ao &9 28 seE & dd sl FoatA FLHA
2 UEhbe o]& I8 At FAAdS g AT ok Basigit) o]9e] oy APAFaNE 22 F
3 RIS Q7L wEbA A Y] o B ) A3 AAE B om[41,49], £ AT AFo)A
A HFENS LEARY T8 54 F shveltt. & &R A-F APl FYsA FrEAR
Sk HFE0S quAS o2 vibarre)$F5S  (Schroth, p=.010 & ball-sling p=.000), ©]&13+ A¥}+=
AN A 54119 Aol X8 F, §94  Schroth® X33 LT/} HF:505 A E 5X F
o] frolstA T7tEAT L Huston, F¥F[47]e] o Rl FEAES AMshEE &89 ol JoR AR
AGNNE WALE T FAAde] FshA S7HE AL ) w3t ball-sling A FTol|A] HEAJo] ot &
2 Year o]9] g AFelM T FARE A7E B S Blout Fuk 7k Aole vERA ggkor
ahdh22,25]. 2L TR AA Tl $E5XFE (p=228), ©]= ball-sling &%l & =8 73 9| 3
T FA4Y TUHe Bag v o]FE F[2119) AT &9 SXTEY Y Tol 1 Ul AztEc
AME EHTEHENMT FAde] F7P YEge F}elE]L} fpE 2~ Schroth¥H o] %2 akzo] oby
9 Schroth# 2] o= ozt S7keke 43k B 3 A 8Re] ofyr HE330es fidshe o34 &
of FAA el SEshA Zatdith & ATl Qs FEHeR IEA|E Aojgta st w2
= 877 &% A% F Hvke fdAo] BF 93 Schroth 32+ &5 2 WY ballsling $58H 5 thd
A 713 Ae® YEbkom(Schroth, p=000 & 3 FFoW BT Ztzbo] gulg HZukzo] FA <l
ball-sling p=.001), Schroth 32+ &l A 2z = Egs 7 Ao AgHY. webA o]efd 258
S P HAoy A ko] gk Aol kel EL X Fe| BAd upg} tddalA A&t Aol H}
A Z3ATtHp=511). o|AF o]Fs F2119 A7 4 &R AsPoR Alsdrh
HhE= AV Bl AL Agoidate] AB(ded vs. H o] AFME B AFUEAE FrEA Kl
av) B AFSUA LS Aolot e R FAUE  ATFAIE dwislshsd] Algke] g o R AzbEn,
of zfolo| o3t Ao AZEHH, o]9)9] A= dIFE 1YY SUT X5 thfst T2 o] vEdd =y
o MagATet dXstTh & AFolA Schroth 32k o] A & GAA &S Schroth A9} THE &5
SR FAAe] wu EA Uehd AL A9 s AFE¥ L, o] AFE B& uS v
Schroth 32k %9 AT TS Ba dvtsgae w2 aFo] sptse] 53y Sk X859 W 7|4
Q2 HEoH 5= &R wrt go] S[dA7IH & g A7IE ZIdETh o] %9 AFelA = ot A4
TS A FIAA FASHE B ballsling®] o] AR FAHEFE o] g3le] thygst 2o
2o g Apo] & AlmET 2, v} g2 HEEUsAE gideg g $&5A5
Stokes 5[30]2] “vicious cycle(e}=3h)" o] &o] w2 st o7 AlgHU};
o SN2 FPAAE FAEH st chekst gl <
3 wjeo] 718 %S, Romano S[44]2] 7ol =
BRIk QR0 W39 H7]5(balance dyfunction)} 5 A=
T A#AAAZF rka Buskdrh sk WA E 48]
ArelM AFSue2 w4 Rl vy w2 Sy Fubgel gl Had 30 uoR 8t
o, o] 30| AAx} ok AAE Aojxw o]z 9 Schroth A9} & - £HLES s AL T
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