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ABSTRACT

Objective : The purpose of this study was to analyse the differences in core stability and muscle balance of the pilates Teaser motion according
to the surfaces and skills.

Methods : There were 10 subjects in this study with 5 being skilled and 5 that were not skilled. The independent variables were surfaces (high
elastic & aluminum) and skills (skilled & unskilled). Dependent variables were core stability and muscle balance. Core stability was measured by
Force Platform (9872, Switzerland), 3D Imagery (IBS-2000, EXYMA) was used to understand the muscle balance. In order to do the Teaser
movement subjects had to lay flat on their back and then lean forward as much as possible and hold the position for 10 seconds. Afterwards, they
would lay back down again. A camera (MHS-PMS5K, SONY) was used to make 4 phases (take off, recoil forward, holding, recoil backward) during
the teaser exercise to analyze movement. In this study quantitative and qualitative analysis was used. For the statistical analysis, 2X2 ANOVA was
used to analyze the differences in movement time, X,Y,Z maximum force, center of pressure and angles according to different phases. 2X3 ANOVA
was used to analyze the differences in muscle balance via SPSS 18.0.

Results : Soft. Elastic mat had a longer holding time, lower Fx/ Fy/ Fz, shorter Fx trajectory, larger angle and shorter gaps in muscle balance than a hard
surface in skilled subjects. This was because the mat can help to recruit and then sustain core fine muscles during holding time in the Teaser movement.
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Table 1. Physical characteristics of participants

Group Age(yrs) Height(cm) Weight(kg) Career(mo)
unskilled 20.6 + 0.89 1666 £ 451 534 £ 416 14 + 055
skilled 208 + 0.84 1620 + 620 516 + 416 366 + 0.89
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Figure 1. Event and phase of the teaser motion
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Table 2. Force platform variables

section metrics unit
rolling integral N - Sec
climbing time, slope Sec, NJsec
maintaining time, max Sec, N
descending time, slope Sec, Nfsec
Direction of progress
Fx: left, righl e -

Fy: front, DS

A/D

Amplifier

Figure 2. Experimental device
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il Height difference
i1 i | between the right and
= Ml | |left thoratic 5

Table 3. Mean time and standard deviation of the phase according
to the surfaces and skills

S
2\ le= ————— [ Height difference
Z\ N between the right and
S AN Lo | | lleftlumbar 3

f ‘[ Degree of vertical tilt left and right
. uin the pelvis to the cervical Spine

Figure 4. 3D experimental scene of body analyzer
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P<028).

2 7o SETH 2 AR Fo3 Ao} Ylglth A
W EFE AQARES wus AHEth 8 AHeA f2st
Al A JeRATHE=5.243, P<.026).

P3 =HO AQARES SR} nlsAztET folskA A
AUI(F=7.804, P<.07), A T8 2R frofgk Afol7}

A

skills surfaces Mean+SD(sec)

—== | Height Hifference | aluminum surface 1.80.54

between the right and .
R oo 10 ol skilled Jastic surface 2124037
unskilled aluminum surface 1.3+0.52
elastic surface 1.48+0.24
. aluminum surface 1.59+0.52

— —————  Height difference
e o " silled — tic surface 1914047
I uskilleg Aluminum surface 1.43:0.48
elastic surface 1.71+0.58
‘ aluminum surface 1.6+0.55
ill
: - skilled elastic surface 1.87+0.5
j unskilled aluminum surface 1.33204
1 elastic surface 1.45+0.44
aluminum surface 2.31+0.38
kil

P4 skilled elastic surface 2424032
‘ unskilled aluminum surface 2.15+0.23
elastic surface 2.13+0.63

P4 =HO AQAREE sz} nlsdrbE foskA 4
NI(F=4262, P<044), AW TFH 2QARES 235t o]
7F SASith
Table 4. ANOVA results for the time of the phase according to the

surfaces and skills

phase factors SS DG MS F P

skills 4873 1 4873 25872 000w
suface 0953 1 0953 5057  .028*

P sklls* 50 1 0082 0436 SI2

surface

Error 10549 56 0.188

Total 184594 60

skills 0497 1 0497 1879 176
surface 1386 1 138 5243  .026*

” sKlls* 5006 1 0006 0023 881

surface

Error 14806 56 0264

Total 181832 60

skills 1765 1 1765 7804 007

suface  05% 1 059 2627 111
P3 skills* 008 1 008 0354 555

surface

Error 12663 56 0226

Total 16158 60

skills 0739 1 0739 4260  0M*

suface 0035 1 0035 019 657
P4 sKlls* o065 1 0065 0377 542

surface

Error 9713 56 0.73

Total 315383 60

*p<05 5 p 01+ p< 001
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Table 5. Mean and standard deviation for the integral of the rolling
phase according to the surfaces and skills

skills surfaces Mean+SD(N*sec)

skilled alurr.linum surface -0.01+0.01
Fx elastic surface 0+0.01

unskilled aluminum surface -0.01+0.02
elastic surface -0.01+0.01
skilled aluminum surface 0.024+0.02
Fy elastic surface 0.01£0.02
unskilled aluminum surface 0.001+0.09
elastic surface 0.01+0.02
. aluminum surface -0.08+0.06
F2 shlled elastic surface -0.02+0.05
unskilled aluminum surface -0.09+0.07
elastic surface -0.03+0.03

T27] T2 2 Fx) PO 9H2 SRl wEt
& Aol7h QAT AR Fi wuke Awo] £ A
HlEl relebAl A7 JERTP=4.344, P<042). A5Fy) T
o AR e GRESL ARl wet felg Aol i

Table 6. ANOVA results for the integral of the rolling section according
to the surfaces and skills

Table 7. Mean and standard deviation for the time, slope of the
climbing phase according to the surfaces and skills

skills surfaces Mean+SD
aluminum surface 1.2310.62
skilled ]
Time elastic surface 1.55+0.55
(sec) . aluminum surface 095:0.71
unskilled
elastic surface 1.13+0.57
aluminum surface 0.11+0.05
skilled ]
Fx elastic surface 0.03+0.06
(Nfsec) aluminum surface 0.19:0.12
unskilled
elastic surface 0.1+0.06
aluminum surface 0.03+0.03
killed
Fy s elastic surface 0.02+0.04
(Nfsec) tdlled aluminum surface -0.03+0.08
s elastic surface 0624259
. aluminum surface 0.61+0.25
Fz skilled elastic surface 0.3320.1
(Nfsec) . aluminum surface 1.19+0.79
unskilled e surface 059035

Table 8. ANOVA results for the time, slope of the climbing phase
according to the surfaces and skills

factors SS DG MS F P
skills 0 1 0 1.014 318
surface 0.001 1 0.001 4.344 042%
B SdllsX 0 1 0 088 351
surface
Error 0.015 56 0
Total 0.02 60
skills 0.002 1 0.002 0.906 345
surface 3.66E-05 1 3.66E-05 0.015 903
skills X .
Fy surface 0.002 1 0.002 0.84 363
Error 0.136 56 0.002
Total 0.149 60
skills 0.002 1 0.002 0.808 373
surface 0.061 1 0.061 20465 000+
skills X
F2  surface 0 1 0 0.116 734
Error 0.166 56 0.003
Total 0422 60

factors SS DG MS F P

oAills 1862 1 1862 494 031

suface 096 1 0% 259 117
Tie  SHlis¥ 0074 1 0074 01% 66

surface

Bror  2L177 56 0378

Toal 11249 60

&ills 0093 1 0093 14671 .000%

swface 0001 1 0101 15982  .000%
B SMISE o000 1 o001 0103 49

surface

Fror 0355 56 0006

Total 1271 6

&ills 1069 1 1069 0636 428

sufice 156 1 156 098 3%
oo SEE e 1 e oo

Bror %4071 56 168

Toal 9985 60

oills 2638 1 2638 13008 001

sufice 2954 1 295 14568  .000%
o SIS om0 om e am

Error 11356 56 0203
Total 4504 60

*p<.05 #*p< 01+ p< 001

*p<05 **p<.01 **¥p< 001
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Table 9. Mean and standard deviation for the time, maximum value of FA(Fz) 319 dAL Lo E} T3t 2po)7t e
the maintaining section according to the surfaces and skills U Ado] ERe maps wust o] B2 Ko b3
skills surfaces Mean+SD 01817 ZATHF=20465, P<.000).
skilled aluminum surface 10.31£1.45
Time elastiF surface 10.98+1.% Table 11. Mean and standard deviation for the time, siope of the
(se)  nokilleq  Auminum surface 8.640.66 descending section according to the surfaces and skills
elastic surface 10.43£1.67 sills surfaces MeanSD
skilled aluminum surface 0.11+0.022 ' _
Fx elastic surface 0.08+0.071 . silled aluminum surface 1.8440.74
N e aluminum surface 01£0.02 Time elastic surface 1.67+0.5
unstatie elastic surface 0.09+0.02 (sec) unskilled dmm surface 20140.65
sdlled aluminum surface 0.12+0.03 elast{c surface 1.59+0.47
Fy elastic surface 0.08+0.05 skilled almnm surface -0.06£002
™) unskilleg  Auminum surface 0.11+0.03 Fx elasn.c surface -0.04006
elastic surface 0.09+0.03 (Nseo) ailleq  Aluminum surface 004001
illed aluminum surface 0.6+0.03 elastic surface -0.05+0.02
Fz ® elastic surface 0.48+0.03 skilled aluminum surface -0.07+0.05
N) ileg Aluminum surface 057:0.14 Fy elastic surface 0031005
USRS lastic surface 051+0.04 (Nseo) illeq  Aluminum surface 0.0420.02
elastic surface -0.05+0.02
dlled aluminum surface -04+0.24
Table 10. ANOVA results. for the t.ime, maximum value of 'the Fz s elastic surface -0.28+0.07
maintaining section according to the surfaces and skills N2 g aluminum. surface 0.2940.08
factors SS DG MS F P elastic surface -0.3410.12
skills 19.029 1 19.029 8266  .006™*
surface 235 1 235 10208  .002%* Table 12. ANOVA results for the time, siope of the descending
. section according to the surfaces and skills
dme SIS sor 1 s 2189 145
e Surface ' : : : factors SS DG MS F P
Ertor 128915 56 2302 skills 0.03 1 0.03 0.084 773
Total 269,039 0 31101'1111:210; 1.294 1 1.294 3583 064
i skills
skils ~ 465E07 1 465E07 0 986 Time  Gufae 02> L 025 0706 404
surface 0.007 1 0007 484 032 Eror 20217 56 036l
. Total 211.367 60
Bo SISE oo 1 om0 a5
surface skills 1.94E-06 1 1.94E-06  0.002 .966
Frror 0086 56 0.002 suface 0001 1 0001 065 42
Total 0.67 60 Fx  skillsk
0.004 1 0.004 3.803 056
skills 0.001 1 0.001 0.632 43 surface
Error 0.06 56 0.001
*%
su.Iface 0.015 1 0.015 10452  .002 Total 0205 €
oMY oo 1 oom 1w s skills 0 1 0 0127 3
surface 0.003 1 0.003 2.293 136
Error 0.078 56  0.001 ;
oS o0 1 om 65 0w
Total 0.698 60 Surtace
Error 0.084 56 0.002
kills 9.08E-0: 1 9.08E- 0.01 903
° > 0 3 - Total 0219 60
surface 0.112 1 0.112 18639 ", skills 0.01 1 0.01 0474 494
. dlls K surface 0.019 1 0.019 0.906 345
7 S| .
swface 0017 10017 2751 103 Fz Z]fuliii 0091 1 0091 4442 o4
Error 0.337 56  0.006 Error 1144 56 0.02
Total 18.017 60 Total 7.715 60

%06 **p<01 #p<.001 *<.05 **p<.01 *#p<.001
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Q=7 e SHEke] wE 927] AZRe SHEap)
@At vlal] ekl ASUthF=4.924, P<.031). AW
o SAFCE fost Aozt qlglth 227] TRl
HFx) PO 71E71e SRt nisAte] vis) folsH
FX(F=14.671, P<.000), Tetsh o] -2 el v]3]
o5k ZAthF=15.982, P<.000). A%(Fy) 19| 71&7]o] u}
SRS, AW T st Aot §lsdch FA(F)
319 71E71e st vl vl FolsAl #eka
(F=13.008, P<.001), ®erst Aol F-& Awe| wlal] f2lst
A HTKF=14.568, P<.000). GA7] T7lolA S#Eo] wE
A AR sz mlsEzte] vls] fes Agla
(F=8.266, P<.006), AHe] F5ol e 4 Ak F& X
ol wst 2ol nlal] f-olshA ZSITHF=10.208, P<.002).
FA7] A JHFx), A5 Fy), TAEF) 2] Holigkel of
3t AR I FAHCE folet Alo)7k GIGA|E wuket
Ao] F-2 Aol H|a] F-HFx) HiFkF=4.834, P<032), A
SFy) HUMF=10452, &002), TAFz) AHF=18639,
P000)°] TSkl Zitk Uig]7] FRtellA Wigl7] AlRtel] o
o SR AW Fie FARCE et A7t lglth
w3 JHFx), AINFy), TAFz) D 712710l JAME &
HArel A FRE SAH0Z o3 o7} giglon, A
HFy) B9 71e71el dist sAss AW F 1 deAs
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ot
J
-
oo
1o

= ot 1 A
AR mSARte] A9 gubet Aunct 8 Aol R
gro g9 glo] v AgekS o 4= otk o FHF T 7]
oA ek sEwet AW i 7 AeAE g folst
707 UEPITHF=4442, P<.04). SEA= wasl A8 Wk
T2 AReA FHFz) B9 71871 #re] =obsla, vt
okt A B 2 2ol £2(Fy) D9 7187
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Table 13. Mean and standard deviation for the center of pressure
according to the surfaces and skills

skills surfaces Mean+SD(m)

. aluminum surface 225422

" skiled. astic surface 2344428
unskilled aluminum surface 11.98+24.86
elastic surface 10.24+21.86
. aluminum surface 10.06£16.23

A skiled.astic surface 26344757
Y il Aluminum surface 21.49+44.64
elastic surface 23.47+20.45

Table 14. ANOVA results for the center of pressure according to
the surfaces and skills

factors SS DG MS F P
ills 1164409 1 1164400 4163 046"
surface 10306 1 10306 0037 848
Ax ;lif”jct 12526 1 1256 005 833
Bor 1566528 56 279737
Tol 19547034 60
kills 7453 1 277453 0225 637
arface 1245556 1 124555 1009 319
skills
Ay SMIEEC gm0 7034 068 43
Bor 12374 56 123435

Total 96207371 60
#p<05 *p<01 *4%p< 001

AT ols=Adold FHFx) W olsAel sl %
dAA7E vlsdAte] njel] frofatAl Eko i F=4.163, p<.046),
AR Fi= o7 Aol7h QT A5 (Fy) HE olE1e
of o= wda 3k A FF 3 FAXCE o A

o7} {AlTh.

4, WRhs 271 Aol

=2 C—

B ARRMA SRk vERte] vlE) folskAl A9
1(F=17.839, P<.000), -2 A|wo] wust 2o nls] f<
A it Ao F5ell oM ot o)zt Ytk
(F=12.429, P<.001).

Table 15. Mean and standard deviation for the balance time according
to the surfaces and skills

surfaces Mean=SD(sec)
. aluminum surface 5.610.89
skilled elastic surface 7.08+1.42
. aluminum surface 4.86%0.83
unskilled elastic surface 5.4+1.19
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Table 16. ANOVA results for the balance time according to the
surfaces and skills

Table 19. ANOVA results for the upper, lower body angles of the
E3 according to the surfaces and skills

factors SS DG MS F P factors SS DG MS F P
skills 21.961 1 21961 17839 000%* skills 4056 1 4056 33501 000
surface 15302 1 15302 12429 001 suface 1944 1 1944 16057 000
skills skills
e 3313 1 3313 269 106 wpper ST 138 1135 1115 00l
Error 68.941 56 1231 Error 678 56 12107
Total 2084308 60 Total 18628 60
#p<.05 ¥ p< 01 *%p< 001 skills 86.4 1 84 6472 Ol4*
suface 24 1 24 018 673
5. %, M 2ol Ws} lower Sslf“ﬂjct 60 1 60 4494 038
Erm 47, 3.
Gaed, AW FRel e Behhx g7 B2 e o e 0 IR
O o Total 166902 60

Table 17. Mean and standard deviation for the upper, lower body
angles of the events according to the surfaces and skills

Event skills surfaces Mean+SD(deg)
. aluminum surface 33,6135
skilled elastic surface 33.4£1.92
E2  upper -
unskilled aluminum surface 15.4+7.68
elastic surface 23.6+10.84
. aluminum surface 57.8+4.55
skilled elastic surface 58.4+1.92
upper -
unskilled aluminum surface 49.6£3.25
B elastic surface 56.2+3.67
dlled aluminum surface 54.6+4.22
over s elastic surface 534254
W unskilled aluminum surface 50.2+4.11
elastic surface 52.613.5
aluminum surface 36.616.95
skilled
elastic surface 34.6+4.61
E4  upper -
aluminum surface 23+10.43
unskilled
elastic surface 35+7.86

Table 18. ANOVA results for the upper body angles of the E2
according to the surfaces and skills

factors SS DG MS F P
skills 2940 1 200 61059 0007
surface 240 1 240 4984 03+
sklls 264.6 1 2646 54% 023
surface

Frror 26964 56 4815

Total 48276 60

*px 05 #p 01 <. 001

<05 #p<01 *%p< 001

E2 AR A Z%e] gk % 7F fejsk 2]zt 9
AI(F=61.059, P<.000), A F+ 7+ BAHCE o5t A
o7} QIothF=4.984, P<03). T3t <@AT9 AW F5F 719
$TAE L et Ve THP=5.495, P<.023).

E3 A3 A Ztee] digh sd% 7F fejsk 2po)7t )
3L (F=33.501, P<.000), A &5 {F BAHORE fost =
o7} AUSIThE=16.057, P<.000). 3+ &AL} AW F57 7}
o] dsdg anpt oA JERThE=11.15, P<.001).

E3 A3 ap Zwel dist sd% 1F felsk 2ol 7t 9
AIF=6472, P<014), A FH+ FALGCZ F3t o]
7F 8l sAEs) AW F5 ) Aedg ait folst
Al YEFATHE= 4.494, P<.038)

-

Table 20. ANOVA results for the upper body angles of the E4
according to the surfaces and skills

factors ss DG MS F P
kills 6534 I 634 1088 .00
grounds 375 1 5 648 0I5
;f)”uijs 735 1 75 12246 001%
Error 33612 56 6o

Total 67122 60

#p<05 *p<01 *4%p< 001

B4 AAE] A Ziel tigh s 7h sk xfolzt S
2 3(F=10.886, P<.002), A £

(F=6.248, P<015). T3t Sdwe} AW F57 H9 Aee
37} FoJsAl YeERthE=12.246, P<.001).

N
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6. 5 #3 Aol

PR 5 79 Al lu B 8 39
AP BA2 7} APAES S £ A, B A
$F T RE AW £F F2 TR ST 399%
& AR F0el AP FF 509 H ¢ AL, §F s
wsh §5 3 F000 AP FF 1009 F ¢ Ao,
9ol Fel APEE 9% 3 B 3 Ao, thEae
g e 2ol AP o) $ Al i3 Fae
F $AHS 2GS 1 A% 7] H 92 7180l 4
£2 Uthit $842, o HEOR 2873 4UE
Bt

Table 21. Mean and standard deviation for the time, siope of the
climbing section according to the surfaces and skills

skills exercise state Mean+SD(cm)
pre-exercise 0.1+0.66
skilled after exercise at AS 0.01+0.99
- after exercise at ES 0.11+0.93
pre-exercise -0.54+1.1
unskilled  after exercise at AS -0.43+0.58
after exercise at ES -0.5+0.52
pre-exercise 0.16+0.84
skilled after exercise at AS -0.1840.72
10 after exercise at ES -0.06+0.50
pre-exercise -0.6310.97
unskilled  after exercise at AS -0.5310.63
after exercise at ES -0.56+0.44
pre-exercise -0.13+0.35
skilled after exercise at AS -0.1310.57
13 after exercise at ES 0.14+0.48
pre-exercise 0.22+0.54
unskilled  after exercise at AS -0.210.29
after exercise at ES -0.2310.29
pre-exercise -0.42+0.62
skilled after exercise at AS -0.4+0.57
C after exercise at ES -0.1110.73
pre-exercise -0.23+0.66
unskilled  after exercise at AS -0.2740.23
after exercise at ES -0.34+0.46
pre-exercise -1.3£1.71
skilled after exercise at AS -0.94+1.33
PC after exercise at ES -0.68+0.57
pre-exercise -09142.59
unskilled  after exercise at AS 0.55+2.52
after exercise at ES -0.84+1.96

Note: after exercise at AS:after exercise at aluminum surface, after
exercise at ES:after exercise at elastic surface, T5:Thoracic$,
T10:Thoracicl0, L3:Lumbar3, C:Coccyx, PC:Degree of vertical
tilt left and right in the pelvis to the cervical spine

Table 22. ANOVA results for the exercise before and after of the
muscle balance according to the surfaces and skills

factors SS DG MS F P
skills 244 1 2414 3321 0B
arfce 0005 2 002 0003 997
T5 i‘;f”fm*e 0063 2 002 006 95
Error 16455 24 0686
Total 047 30
kills 143 1 1434 282 105
arface 0037 2 0018 0036 964
TI0 i‘;ﬂs* 0035 2 0018 0035 966
ace
Brror 2158 24 0507
Total 1744 30
kills 0046 1 0046 0239 63
arface 0002 2 0001 0005 995
okills %
3 KISt 0 20 0001 9%
Error 4591 24 0191
Total 559 30
kills 0.007 0007 003 8%
arface 0073 2 00%6 012 89
¢ shillsx 026 N YE 04 675
surface
Error 785 24 035
Total 10779 30
kills 0318 0318 0087 771
surface 082 2 04 0112 894
skills
pe SECos3 2 0y 0w om
Eiror 87755 24 3636

Total 112.131 30

Note: *p<.05, T5:Thoracic5, T10:Thoracic10, L3:Lumbar3, C:Coccyx,
PC:Degree of vertical tilt left and right in the pelvis to the
cervical spine
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Bae o 4UmdE AN FRE wesel S9Re

W, 7o) AR Aolgh B2 A, F =% 7Y Aol
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ey Fo] SHskel 2SR 8l debes S
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Andrea, Christine & Karen, 2007: Moon & Han, 2013) H]%
A2t Az A9 RoR Sus @Rl ol At
I QA F3 AAoltt, T PR 7Fe Hdo] = AT
g olgslo] Telng AE WPl £5 Wl i
siAel ool e ol ¥ St Aok v
F7b E ElA(teaser) FEE 2% il
w8, Ad FRUE e Aol et olsh 2o
Ak Bg AP FE B2 LI AL
& 9w, A T, F AolE o) Refl Bl
=2 S3S 93k LA V| xAlg e 83

Zeltk

R ARG FHE WA weh Bl Weels Fa

o) xRS AFshee Aol Bolrk ¥ AE v
s

e

An, 1. Y. (2014). The Bionrchanical Analysis of a One-Legged Junp in
Tradiitional Korean Dance According to Breathing Method,
Unpublished Master’s Thesis, Graduate School of Ewha Womans
University.

Bachrach, R. M. (1986). The Relationship of Low Back Pelvic Sonmti
Dystiction to Dance Injuries. Kinesiol for Dance, 8-4.

Bang, Y. S. (2006). The Effects of Bullet Carrer on Body Figuration.
Unpublished Doctoral Dissertation, Graduate School of Seoul
National University.

Barr, K. P, Griqqs, M., & Cadby, T. (2005). Lumbar stabilization: core
concepts and current literature. part 1. American Journal of
Physical Medicine Rehabilitation, 84(6), 473-480.

Cosio-Lima, Ludmila M., Reynolds, Katy L., Winter, Christa., Paolone,
Vincent., Jones, Margaret T. (2003). Effects of physioball and
conventional floor exercises on early phase adaptations in back
and abdominal core stability and balance in women. Journal of
Strength & Conditioning Research, 17(4).

Eric, G. J, Andrea, Hiromi, Christine, A. W., & Karen, L. K. (2007).
The effects of Pilates-based exercise on dynamic balance in
healthy adults. Journal of Bodywork and Movement Therapies,
11, 238-242.

Jacqui Grene Haas. (2011). Dance Anatmy. Illinois; Human Kinetics.

Joseph E. M,, & Simona Cipriani. (2004). Pilates and the “powerhouse”
Journal of Bodywork and Movenent Therapies, 8, 15-24.

Lee, J. (2012). Biomechanical analysis of injury factors in the run up and
jump phases of the jete. Korean Journal of Sport
Bionechanics, 22(3), 295-304

Marshall, P. W., & Murphy, B. A. (2005). Core stability exercise on and
off a swiss ball Archives of physical nedicine and
rehabilitation. 86, 242-249.

Mirka, G. A, & Marras, W. S. (1993). A stochastic model of trunk
muscle co activation during trunk bending. spine. SgpZ. 18(11),
1396-1409.

Moon, O. K., & Han, S. E. (2013). Effect ot pilates reformer trainning
on gait improvement of subjects with asymmetric pelvic rotation.
Korean Journal of Sport Bonechanics, 23(3), 271-278.

Oh, C. H, & Lee, J.(2012). A biomechanical analysis of lower extremity
segment during the fouette en dehors performed by ballet
dancers. Korean Journal of Sport Biomechanics, 22(1), 43-53.

Patra, K., & Bob, E. (2000). Inside out-The foundations of Reebok core
training. Reebok.

Raichardson, C., Toppenberg, R, Jull, G, & ComerforedM. (1992).
Techniques for active lumbar stabilization protection: a pilot
study. Australian Journal of Physiotherapy; 38, 105-112.

Siler, Brooke. (2010). 7he Pilates Body: the ultimate at home guide to
strengthening, lengthening, and toning your body-withoot macnines.
New York; broadway books.

Vera Garcia FJ, Grenier SG & McGill SM. (2000). Abdominal muscle
respons during curl up on both stable and labile surfaces.
Physical Therapy, 80(6), 98, 564-569.

Wade M. G, & Jones G. (1997). The role of vision and spatial orientation
in the maintenance posture. Physical Therapy: 619-628.

Yaggie J. A, & Mcgregor S. J. (2002). Effects of isokinetic ankle
fatigue on the maintenance of balance and postural limits.
Archives of Physical Medicine Rehabilitation. 83(2), 224-228.



