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The Effects of Elastic Resistance and Pilates Exercise on EMG in Baseball Pitcher
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Park, Il-Bong(Pusan National University) + Kim, Jung-Tae(Changwon National University)

ABSTRACT

I B. PARK, and J. T. KIM, The Effects of Flastic Resistance and Pilates Exercise on EMG in Baseball
Pitcher. Korean Journal of Sport Biomechanics, Vol. 17, No. 4, pp. 127-139, 2007. The purpose of this study
was to examine the pitching ability of baseball player by analysing the effect of elastic resistance exercise and
pilates exercise on EMG. Five out of currently active highschool baseball player performed 5 times a week of
elastic resistance exercise and pilates for 8 weeks, each for 100 minutes. They demonstrated significant increase
in EMG after 8 weeks of exercise. Especially, in extensor carpi radialis brevis and flexor carpi radialis of fore
arm, they demonstrated significant increase of inning figure after exercise. These results suggested that elastic
resistance exercise and pilates exercise can improve pitching ability of baseball player according to inning,
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Equipments Model Manufacture
Video camera DVR-9800 JVC. Japan
EMG equipment QEMG8 Laxtha. Korea

EMG analysis software  Telescan Laxtha. Korea
Surface electrode collar AGZ/zz%gCl 3M. Korea
Sync instrument Laxtha. Korea
Motion analysis Kwon3D Visol. Korea
software
Weight Machine Gym 80. Germany
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program 1(weekl ~ week2) type 2(week3 ~ weekb) 3(week6 ~ week)
level [with red tubing] [with green tubing] [with black tubing]
1. elbow-curl 1. front raise 1. front/back raise
2. elbow-extension 2. squat 2. squat with ball
3. leg press 3. protraction/retraction 3. protraction/retraction
4. butterfly 4. seated rows 4. seated rows
. 5. lateral raise 5. kneeling lateral raise 5. lateral raise with ball
main . :
exercise 6. shoulder press 6. supra raise 6. supra raise advance
. 7. lunge 7. shoulder internal/external 7. shoulder internal/external
(30min) 3 £ .
. push down rotation rotation
9. shoulder 8. curl/reverse curl 8. curl/reverse curl

internal/external rotation
10. Flex-T pitching drill
11. D2flexion/extension

9. tricep extension
10. wrist flicks/finger flicks
11. throwing pattern

9. tricep extension
10. wrist flicks/finger flicks
11. throwing pattern

= 4, J.LIEI.E.“A L=

= Z2

Pilates basic course

Pilates intermediate course

Pilates advance course

prlogralm [weekl~ week?] [week3 ~ weelk5] [week6 ~ week8]
eve contents
1. supine breathing : 3sets 2. spine stretching modify : 2sets
warm-up 3. spine stretching : 2sets 4. femur arcs : 2sets
(10min) 5. femur circles : 2sets 6. dead bug : 2sets
7. basic bridging : 2sets 8. prone press up : 2sets
1. quadruped:2sets 1. assisted roll-up:2sets 1. push up:3sets
2. swan divel:2sets 2. roll-up:3sets 2. leg pull front:3sets
3. rolling:10rep>2sets 3. swan divel,2:2sets 3. leg pull:3sets
4. side lying:2sets 4. leg circlel,2:2sets 4. shoulder bridge:3sets
5. side kick:3sets 5. single straight leg 5. scissors/bicycle:breps
6. leg circlesl:2sets stretch:10reps*2sets x2sets
in exercise /- Single leg 6. standing balance hip 6. corkscrew:
30mi stretching:10reps*2sets flexion/ extension:2sets Sreps2sets
(0min) g 1ol overdsets 7. double leg 7. jackknife:3sets
9. hundred:10reps*3sets stretch:6repsx2sets 8. open leg
10. seal:10reps*2sets 8. boomerang:3sets rocker:10reps*2sets
9. criss 9. teaser:3sets
cross:10reps*2sets 10. swimming:
10. the twist:3sets 8reps>2sets
11. star:3sets
1. mermaid : 2sets 2. spine twist : 6sets
cool-down 3. angry cat stretch : 3sets 4. horse stretch : 3sets
(10min) 5. neck roll : 2sets 6. shoulder stretch : 2sets
7. saw : 2sets
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Variable Inning  Baseline 8weeks  diff F

1 170241678 1648+1341 054

™ 4 16.89+14.38  15.99+1040 -090 0.124
7 1413+1323  1545£1315 132
F 4.174* 1.378
1 4.61+4.09 445+388 -016

- 4 414367 435421 021 0269
7 3.78+3.54 388319 010
F 2077 3121
1 8.44+523 819779 025
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F 0.189 0121
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7 967978 1191027 232
F 5.231* 1.281
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Variable Inning  Baseline 8 weeks  diff F

1 365542721
32.18+18.54
31.11+17.50

4.991*

382142891  1.66
373143047  513* 6.591*
371912349  6.08*

1.891
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36.48+28.11

34.31+33.19

31.66+19.44
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372911945 081

36.99+20.03  2.68
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1 2533+2038 279141899 258
4 25772461 119
7 261812038 131
F 1112

1 561942116  0.88
4 551344391 244
7 5537+22.88  5.00*
F 0.889

1 76096629  1.10
4 75892380 4.01
7 725613466 423
F 3187

1 4933£13.09  3.02
4 483943321 584
7 46913488  720*
F

1.349

D 4.091

24.58+18.71
24.87+23.90
0.998

55.31+45.09
52.69+21.88
50.37+22.67
4.610*
74.99+44.21
71.88+23.99
068.33+44.78
5.997*
46.31£34.24
42.55+23.88
39.71+19.78
4.891*

Values are MeantSD  * : p<.05

AU:L(TI)) AL%}]\]]—_‘?_:L(TR) }‘LZ]'H‘(DE) JJ-BH:LQ_D }\]—9,].

(F]C) <(Bl), HEIPM), 2FFIALEQ, 8STIET

BI 0.79

PM 3.780

BC 1.841

%
FC 6.143
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2
M
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gold A oo wE ZHEFE SEIME 19]
W 67.9%0A 7019 5931%E F2l(p<.05)8HAl A
g Aow Jehton A AFZME 1019
89.01%NA 7019 7941%Z F(p<.05)sHA AAH
Aog Ugyith 7 59 EF Egold F olde] w
2 2AEHY e AT ok §le Aoz
Uttt Edold A, 3o w2 o]d¥ wWal= 19
3} 4oldolMe F7ke UAAAT frofAke fila, 7
ool e Edlold A 5931%0lM Edold F
B2%E fro(p<.05)3HAl F7H AoE Rt
MoME Edlold A, Fol| wE o] A=Y
o] WalolA 70goll A Edold A 3167%14 Ed
oy & 3699%Z #2l(p<.05)3 Z77F Uehsith

fm rlo

!
mx

@AY g el eFo] of PR 24z PAe 9F 135

FHfelM= Edold & oldd] mE A=
Higlol A 10 87.24%04 701 79.66%= (p
<A e AR dERT. 854

QESFIAZAE T HYdA BF EFolyd A 9]

Jol| wWE H3loA QS4TATL 109 55.13%04
701 46.9%% G(p<05)3HA BAE Aoz g

al,

QEFTFTE 1019 12058%904 7019
10639% 2 frol(p<.05)3M 2H4® Ao et

I 8. & dldizfe|o|M FZie| 2T Bis) (%MVIC)
8 weeks diff F

Variable Inning  Baseline

1 67993478 7032t3945 233

P 4 653843919 69335401 395 2901
7 593142464 68225699  891*
F 7812 0.121
1 89.04+4822 9145%6671 241

TR 4 888+2316 90448843 456 6591*
7 7841+5591 8855+3481 10.14*
F 4719 2334
1 34802281 38704481 381

DE 4 371+3488 37.09+23.88 438 2875
7 3L67+1877 3699+276  532*
F 2334 1.901
1 872445509 894144383 217

D 4 8772345 8739+4490 162 1.087
7 796614459 8416£3231 450
F 4.789 3.331
1 203141944 229+1503 268

Bl 4 1967+1271 21.88+1519 221 0189
7 1733+1649 2049+1854 316
F 1.774 0.998
1 5418+4491 5569+1378 151

M 4 5388+4378 5499+2819 111 1.001
7 516742264 5418+2883 251
F 0.881 0.445
1 5513+4388 57.98+1333 285

EC 4 527743418 5549+4359 272 499
7 469943217 548144381  7.82*
F 6.331* 2440
1 120586533 12841779 7.83

BC 4 117.77+3455 1242142455 644 7.883*
7 106394531 123.78488.21 17.39**
F 6.591* 3.229

Values are MeantSD * : p<.05, ** : p<.01
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ga:]g{t(m), HhEZ(PM), LSFNLEQ), KS52F
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EETh AR ZHA 12 S ¢ F ANeH,
OIEM o590 Egoldo] #1589 = 7T
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5. ¢+ tAdH Y o] d(Arm deceleration) -7}

& Aol FRiolMe] 2H-E ghe <3E 9>
o 2ok A2 gSaETde Edold A o]
Yoll 2 ZAERAA bA AL 1019 5921%
oA 7014 4821%= Fo(p<05)3HA TAE A=
e, 8E3aEddbE 101 7781%A4 70
Y 6531%2 F2)(p<. 053 A8 Aoz JeRdth
£5 Egold A, ¥ o|dE A=Y w3t F 70
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53.48% %El(p< 05)3HAl 571 AloE yehton,

LEFTETE 22 HRAIA Edold A 66.31%¢
A Edlold ¥ 74.31%i Felp<05)E S7HE A
o= yehgth ymr] wRISME S7te} Hae 9
AL frofAks /I, 7 FHellA ZF Edold
A, & old 3+ AsALedAE fo(p<05)d Atol7t
e Zow yeidt: Belad e

9. 2 CjME{zjo|Md FZie AT gt (%MVIC)

Variable Inning  Baseline 8 weeks  diff F

5244444723 54883455 24

512743481 543144491 3.4

48.87+33.27 5247+45.00 3.60
2303 1.228

P 2881

532242114 5641+3499 319

5218+43.67 556915459 351

48.33£34.18 534813268 515
3.801 3441

1.009

592143351 61.44+41.65 223

57.33+46.88 60.93+44.51 3.60

482143891 5941+19.09 11.20*
6.331* 2,002

*
DE 4781

583444591 60.77+5631 243

56.33156.12 59.61449.88  3.28

47.84+44.68 5781+3491  9.97*
4.992 2331

D 4112

432141257 46.95+33.01 374

41.67+39.74 4538+1751 371

30.77:2277 43.90+3384 413
3445 1.008

BI 2775

27482276 29.55+19.06  2.07

2547+1942 2731+2.74 184

27912001 26.33t16.63 354
4111 1.261

PM 0.945

42663389 4591+1856 325

30.41+19.34 431843325 377

322742003 41.22+1243  895*
6.334" 2391

BC 3.012

7781+54.88 792243465 141

7319434.02 771246680 393

6531+21.78 74.31+46.66  9.00%
8.221* 3449

*
FC 8991

TN = TN e = TN e = (N dE e TN e =N e =N e =N e e

Values are MeantSD * : p<.05
AU:L(TI)) }\Lg].)]\j]-_‘:r:L(TR) "]’71'3‘(DE) JJ-HH:L@_D Ak9l
(F]C) (BI) EH%EL(PM) JJ__Z_/‘I‘_J/R]:L(EC) g_z;_:@:
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A Edold A o] w2 ZATgke] wWsloA 19]

¢
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2O UEoH, EFolyd A, $ o]dE X
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Variable Inning  Baseline 8weeks diff F

1 1421#1031 15334943 112
4 1389+1266 14441766 055
7 13.99+1278 13.65+1034 0.34
F 0.098 1.223
1 21561801 2497+1940 341
4 2028+1990 239142201 3.63
7 1943+10.77 2241+1943 298
F 1.876 3515
1 1549+9.08  18.88+2041
4 137241288 1741+10.75
7 127041044 17.54+15.65
F 3549 0.545
1 2388+1299 26094843 221
4 2208921 24901200 282
7 20881032 22014944 113
F 2.110 3.229
1
4
7
F
1
4
7
F
1
4
7
F
1
4
7

P 0.001

1.887

3.39
3.69
4.84*

DE 3112

D 1.889

15.77+1054 17.33+1243
14214943 17121299
12441009 15414999
3221 3480
30.01+28.77 34.08+1291
2856+11.99 33.89+23.69
243242155  32.19+10.01
3101 1223
28714991 25.77+21.80
21.88+1245 23.80+10.41
1948+1455 22914944
2441 3.8%
349942209 36.88+13.90
326141066  34.99+22.80
26331938 33.81+10.08
F 5.332* 2110

Values are MeantSD * : p<.05

SE(TP), FFH(IR), H2(DE), BH(LD), ¢
O)F B, WEZPM), [FFIAHEO, LS5IED
(FO

1.56
291
297

BI 0117

4.07
533
787*

PM 3109

206
192
343

EC 1.654

1.89
238
748"

FC 5.719*
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