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ABSTRACT
Objective : The purpose of this study was to analyze EMG according to surface type and elastic band usage during the pilates Superman

movement.

Method : The subjects were 10 female university students with a mean age of 27. The independent variables were surface type (yoga mat, air filled
equipment, elastic mat) and elastic band usage. In order to measure muscle activity, the Noraxon(USA) was used. Eight muscles (upper trapezius,
lower trapezius, thoracic spine, lumbar spine, gluteus maximus, gluteus medius, biceps femoris, semitendinosus) activation were analyzed. For the
statistical analysis, MANOVA, independent t-test and Scheffe test for the post-hoc via SPSS 20.0 was used.

Results : The left and right upper trapezius muscle activities were significantly reduced when using the elastic bands. In addition gluteus medius

muscle activities significantly increased with the elastic band as well.

Conclusion : According to the usage of the elastic band and the different types of surfaces, different muscle groups were recruited. Elastic bands
were found to have more activation on the gluteus medius muscle meanwhile there was less activation on the upper trapezius during the pilates

Superman movement.
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Table 1. Subjects

N Age(yn) MtSD  Weight(kg) M+SD Height(cm) M+SD

4 2725171 49.80+4.64 162.25+3.77
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Table 2. The left upper muscles activity

Surface type Elastic band usage M(£SD) N
Yom ma without band 23.89(+642) 4
with band 10.70(+4.76) 4
. . without band 21.96(+11.16) 4
LT-UPPER-TRAP Air filled equipment with band 1085(£5.82) 4
. without band 2130(:632) 4
Elastic mat with bend 921(:345) 4
Yo ma without band 52.59(:5.74) 4
with band 43.06(+1391) 4
. . without band 53.31(£5.15) 4
LTLOWER-TRAP Air filled equipment with band 5042(+13.05) 4
Hasiic mat without band 5233(:3.68) 4
with band 4430(:8.61) 4
Yog ma without band 4240(:17.26) 4
with band 39.50(+14.23) 4
. . without band 4134(+1539) 4
LT-THORACIC Air filled equipment with band 4080(13.52) 4
e ot without band £2.65(:1551) 4
with band 4124(+15.48) 4
Yog ma without band 45.46(25.58) 4
with band 44.09(:7.78) 4
, , without band 40.80(:3.87) 4
LT-LUMBAR Air filled equipment with band £.24(:611) 4
Hasic mat without band 4031(:6.43) 4
with band 36.66(+8.85) 4
%< 05, <01
Source dependent variable Type Il df mean F p post-hoc
Sum of squares squares
LT_UPPER_TRAP 882.93 1 88293 19326 000
Histi b wsage LT LOWER_TRAP 278.90 1 890 3275 087
LT_THORACIC 15.09 1 15.09 065 8m
LT LUMBAR 851 1 851 194 665
LT_UPPER_TRAP 1664 2 832 182 8%
Surface type LT_LOWER_ TRAP 77.86 2 3893 457 640
LT THORACIC 446 2 223 00 9%
LT LUMBAR 158.46 2 7923 1803 .193
LT_UPPER_TRAP 434 2 217 o7 95
Elastic band usage LT_LOWER TRAP 4858 2 2429 285 755
*surface type LT_THORACIC 525 2 263 ol 989
LT LUMBAR 2598 2 12,9 20 748
LT_UPPER_TRAP 82233 18 45.68
Eror LT_LOWER_ TRAP 1533.04 18 85.17
LT THORACIC 4199.82 18 23332
LT LUMBAR 79121 18 4396
LT_UPPER_TRAP 8116.64 2%
Tol LT_LOWER_ TRAP 60354.84 2%
LT THORACIC 4522767 2%
LT LUMBAR 4250595 24

#p<.05, *¥p<.01



Table 3. The right upper muscles activity
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Surface type Elastic band usage M(+SD) N
Yog ma without band 21.02(£323) 4
with band 10.49(+3.46) 4
, , without band 18.35(:842) 4
RT_UPPER TRAP Air filled equipment with band 1031(3.19) 4
. without band 26.90(25.84) 4
Flastic. mat with band 1092(+5.94) 4
Yog ma without band 39.92(+12.67) 4
with band 32.94(+461) 4
. . without band 34.75(£7.86) 4
RT_LOWER TRAP Air filled equipment with band 30.53(£6.85) 4
Hlstic without band 41.72(831) 4
with band 3827(+12.48) 4
Yogn ma without band 50.80(9.58) 4
with band 48.17(+6.84) 4
. . without band 4301(28.12) 4
RT_THORACIC Air filled equipment with band 4420(:9.54) 4
Hlstie mat without band 37.50(19.55) 4
with band 36.53(+19.77) 4
Yog ma without band 47.33(+6.75) 4
with band 4451(+1191) 4
, , without band 3.02+7.67) 4
RT_LUMBAR Air filled equipment with band 40.39(:12.05) 4
Hlasic mat without band 34.14(221.78) 4
with band 36.56(:22.12) 4
%1x.05, #¥p< 01
Source dependent variable Type I df mean F p post-hoc
Sum of squares squares
RT_UPPER_TRAP 796.19 1 7919 27652 000+
Histic band eage RT_LOWER_TRAP 10651 1 10651 1240 280
RT_THORACIC 3657 1 3657 205 656
RT LUMBAR 6.14 1 6.14 07 87
RT_UPPER_TRAP 87.85 2 8393 156 24
Surfce type RT_LOWER_TRAP 162.05 2 81.03 o3 408
RT_THORACIC 665.40 2 00 1868 I3
RT_LUMBAR 453,03 2 2651 1003 .38
RT_UPPER_TRAP 65.99 2 33.00 1146 340
Elastic band usage RT_LOWER_TRAP 24.37 2 12.19 142 .869
*surface type RT_THORACIC 815 2 407 w3 97
RT LUMBAR 35.53 2 17.76 09 95
RT_UPPER_TRAP 51827 18 2879
- RT_LOWER_TRAP 1546.03 18 85.89
RT_THORACIC 3205.06 18 178.06
RT LUMBAR 406407 18 2578
RT_UPPER_TRAP 7869.44 24
Tl RT_LOWER_TRAP 3414233 2%
RT_THORACIC 50803.97 2%
RT LUMBAR 4488662 24

#p<.05, *¥p<.01
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Table 4. The left lower muscle activity

Surface type Elastic band usage M(£SD) N
Yom ma without band 16.45(:4.48) 4
with band 2375(+5.00) 4
. . without band 19.17(+1.59) 4
LT_GLUT_MED Air filled equipment with band 21.52(4.11) 4
. without band 14.90(3.63) 4
Elastic mat with bend 2037(2523) 4
Yog ma without band 2571(+1677) 4
with band 3380(+21.68) 4
. . without band 32.09(+21.59) 4
LT GLUT MAX Air filled equipment with band 3328(220.46) 4
Hasiic mat without band 2821(:20.33) 4
with band 3097(+19.22) 4
Yog ma without band 21.81(26.73) 4
with band 20.85(+4.40) 4
. . without band 20.60(+9.39) 4
LT_SEMITEND Air filled equipment with band 1748(29.33) 4
Hlstie mat without band 2127(+2.10) 4
with band 19.93(+4.66) 4
Yog ma without band 2235(:9.94) 4
with band 20.55(+10.03) 4
. . without band 2091(+17.27) 4
LT_BICEPS FEM Air filled equipment with band 2044(11.42) 4
Hlstic without band 22.85(+829) 4
with band 21.20(:841) 4
%1x.05, #¥p< 01
Source dependent variable Type Il df mean F p post-hoc
Sum of squares squares
LT_GLUT_MED 152.50 1 15250 8709  009%
Histi b wsage LT GLUT_MAX 9671 1 9%.71 240 630
LT_SEMITEND 19.66 1 19.66 a3 5l
LT _BICEPS_FEM 1031 1 1031 081 780
LT GLUT_MED 35.94 2 17.97 1026 378
Surfce type LT_GLUT MAX 4842 2 2421 060 98
LT_SEMITEND 2185 2 10.93 246 7%
LT _BICEPS_FEM 736 2 3.68 0 9n
LT GLUT_MED 25.10 2 12,55 a7 s
Hlastic band wsage LT GLUT MAX 5224 2 26.12 065 937
*surface type LT_SEMITEND 531 2 266 060 98
LT _BICEPS_FEM 215 2 1.07 008 9%
LT GLUT_MED 315.16 18 17,51
- LT _GLUT MAX 7257.19 18 403.18
LT_SEMITEND 798.09 18 434
LT _BICEPS_FEM 230172 18 12787
LT GLUT_MED 9526.07 2%
Tl LT GLUT MAX 30040.15 2%
LT_SEMITEND 10756.88 24
LT _BICEPS_FEM 1329431 2%

#p<.05, *¥p<.01



Table 5. The right lower muscle activity
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Surface type Elastic band usage M(+SD) N
Yom ma without band 24.25(+6.46) 4
with band 31.53(+10.28) 4
, , without band 20.94(19.95) 4
RT_GLUT_MED Air filled equipment with band 29.50(+12.53) 4
Hlstic without band 20.37(+6.90) 4
with band 28.84(19.14) 4
Yog ma without band 41.37(+11.68) 4
with band 4581(+8.04) 4
. . without band 37.83(+13.62) 4
RI_GLUT_MAX Air filled equipment with band 44.98(+6,08) 4
Hasiic mat without band 3636(+13.44) 4
with band 43.84(+15.08) 4
Yogn ma without band 28.39(+13.13) 4
with band 27.19(+15.73) 4
. . without band 2540(+8.64) 4
RT_SEMITEND Air filled equipment with band 2093(17.23) 4
Hlstie mat without band 28.56(+17.71) 4
with band 2726(+17.67) 4
Yog ma without band 33.19(:8.68) 4
with band 2842(+9.27) 4
, , without band 33.92(:17.93) 4
RT_BICEPS_FEM Air filled equipment with band 36.34(+12.86) 4
Hlstic without band 33.89(29.39) 4
with band 29.44(+10.49) 4
%1x.05, #¥p< 01
Source dependent variable Type Il df mean F p post-hoc
Sum of squares squares
RT_GLUT_MED 394.18 1 9418 4426 049
Histi b wsage RT_GLUT_MAX 24255 1 255 1750 20
RT_SEMITEND 273 1 273 o2 916
RT_BICEPS_FEM 30.87 1 30.87 2019 646
RT_GLUT_MED 4398 2 2449 275 163
Surfce type RT_GLUT_MAX 4961 2 24.80 179 838
RT_SEMITEND 25 2 12 0l 9%
RT_BICEPS_FEM 84.02 2 01 208 746
RT_GLUT_MED 206 2 1.03 o2 9%
Elastic band usage RT_GLUT_MAX 11.12 2 5.56 040 961
*surface type RT_SEMITEND 4455 2 228 0% 910
RT_BICEPS_FEM 66.00 2 3300 24 %
RT_GLUT_MED 160323 18 89.07
- RT_GLUT_MAX 2495.38 18 138.63
RT_SEMITEND 425201 18 23622
RT_BICEPS_FEM 2539.79 18 141,10
RT_GLUT_MED 1815291 2%
Tl RT_GLUT MAX 4452900 2%
RT_SEMITEND 22830.66 2%
RT_BICEPS_FEM 28123.17 2%

#p<.05, *¥p<.01
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Table 6. The symmetry of right and left muscles activation in upper Table 7. The symmetry of right and left muscles activation in upper

extremity without band extremity with band
N M(+SD) F p N M(=SD) F P
UPPER_TRAP_Yoga Left 3 25.95(16.02) 2559 171 UPPER_TRAP._Yoga Left 3 11.62(£5.37) 327 592
mat_without band Right 4 21.02(3.23) mat_without band Right 4 10.49(+3.46)
UPPER TRAP_Air filled ~ Left 3 2716(x497) 73 431 UPPER_TRAP Air filled ~ Left 30 1219(632) L34 336
equipment_without band  Right 4 1835(x842) equipment_without band  Right 4 1031(3.19)
UPPER_TRAP_Elastic Left 3 23.74(£4.92) 782 417 UPPER_TRAP_Elastic Left 3 9.75(4.02) 2477 176
mat_without band Right 4 2690(+5.84) mat_without band Right 4  1092(x594)
LOWER_TRAP_Yoga Left 3 53.18(16.89) 530 499 LOWER_TRAP_Yoga Left 3 4834(£11.09)  4.886 078
mat_without band Right 4  39.92(:12.67) mat_without band Right 4 3294(x4.61)
LOWER TRAP Airfilled ~ Left 3 54.16(+5.96) 194 678 LOWER TRAP Airfilled ~ Left 3 5112(£15.89) 4677 .083
equipment_without band  Right 4 34.75(7.86) equipment_without band  Right 4 32.53(6.85)
LOWER_TRAP Elastc ~ Left 3 5182(+433) 488 516 LOWER_TRAP Hlastic ~ Left 30 47041813 589 4R
mat_without band Right 4 4172832 mat_without band Right 4  3827(+12.48)
THORACIC_Yoga Left 3 4361(*1468)  .187  .683 THORACIC_Yoga Left 3 4476(+1197) 182 232
mat_without band Right 4  50.80(9.58) mat_without band Right 4  48.17(x6.84)
THORACIC_Air filled ~ Left 3 4740(z11.61) 190 681 THORACIC_Air filled Left 3 46.86(+7.30) 905 385
equipment_without bandosu  Right 4 48.01(28.12) oquipment_without bandosu  Right 4 44.20(29.54)
THORACIC_FElastic Left 3 48.06(+13.60) 495 S13 THORACIC_Elastic Left 3 46.98(+12.70) .626 465
mat_without band Right 4  37.50(:19.55) mat_without band Right 4  3653(:19.77)
LUMBAR_Yoga Left 3 4796(3304) 1670 253 LUMBAR_Yoga Left 3 4639(2769) 391 559
mat_without band Right 4  4733(x6.75) mat_without band Right 4  44.50(x11.91)
LUMBAR_Air filled Left 3 42.24(+3.17) 2048 212 LUMBAR _Air filled Left 3 44.84(£3.96) 2414 181
equipment_without band  Right 4 43.02(7.67) equipment_without band  Right 4 40.39(+12.05)
LUMBAR_Elastic Left 3 4340(x208) 4560 086 LUMBAR_Flastic Left 3 4057(z508) 2707 .16l
mat_without band Right 4  34.14(:2178) mat_without band Right 4  3656(:22.12)
GLUT_MED_Yoga Left 3 17.96(x4.04) 630 463 GLUT_MED_Yoga Left 3 2610(£2.11) 3.653 114
mat_without band Right 4  2425(2646) mat_without band Right 4  31.53(:1028)
GLUT MED_Air filled  Left 3 1930(+1.92) 16053  .010* GLUT_MED_Air filled  Left 3 21.58(+5.03) 1439 284
equipment_without band  Right 4 20.94(:9.95) equipment_without band  Right 4 29.50(+12.53)
GLUT_MED_Elastic Left 3 16.14(+3.25) 2.897 .149 GLUT_MED_Elastic Left 3 21.89(25.22) .607 471
mat_without band Right 4 20.37(£6.90) mat_without band Right 4 28.84(29.14)
GLUT_MAX_Yoga Left 3 33.43(8.05) 188 .683 GLUT_MAX_Yoga Left 3 43.88(9.72) 402 554
mat_without band Right 4  4137(+11.68) mat_without band Right 4  4581(:804)
GLUT MAX Air filled  Left 3 4140(+13.37) 033 804 GLUT MAX Air filled  Left 3 43.02(£7.67) 266 628
equipment_without band  Right 4  37.83(x13.62) equipment_without band  Right 4 4498(x6.08)
GLUT_MAX_Elastic Left 3 36.75(£13.54) 032 804 GLUT_MAX_Elastic Left 3 40.21(+6.48) 1.506 274
mat_without band Right 4 3636(x13.44) mat_without band Right 4 4384(215.08)
SEMITEND_Yoga Left 3 22.32(+8.14) 1.824 235 SEMITEND_Yoga Left 3 22.03(+4.53) 709  .045%
mat_without band Right 4  2839(x13.13) mat_without band Right 4  27.19(x1573)
SEMITEND_Air filled ~ Left 3 1678(x668) 098 767 SEMITEND_Air filled ~ Left 3 15041974 2185 .19
equipment_without bandosu  Right 4 25.40(:8.64) equipment_without bandosu  Right 4 29.93(17.23)
SEMITEND _Elastic Left 3 20.89(12.41) 6.373 053 SEMITEND _Elastic Left 3 20.09(£5.69) 8622  .032*
mat_without band Right 4  2856(x17.71) mat_without band Right 4  2726(x17.67)
BICEPS_FEM_Yoga Left 3 2428(£11.22) 035 .860 BICEPS_FEM_Yoga Left 3 19.94(£12.19) .356 S71
mat_without band Right 4  33.19(:8.68) mat_without band Right 4  2842(1927)
BICEPS FEM Air filled ~ Left 3 17.00(+18.86) 011 919 BICEPS FEM_ Air filled ~ Left 3 17.72(£12.30) 001 979
equipment_without band  Right 4 3392(+17.93) equipment_without band  Right 4 36.34(+12.86)
BICEPS_FEM Elastic ~ Left 3 2382(:987) 033 863 BICEPS_FEM Elastic ~ Left 3 2136(¥1029) 015 906
mat_without band Right 4  33.89(2939) mat_without band Right 4  29.44(+1049)
#*p<.05,%%p< 01 #p,05,%%p< 01
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