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The muscle activity patterns on hip muscles of the dominant
lower extremity during pitching motion —EMG analysis —

Yoshikazu Azuma', Toru Morihara'?, Tomoyuki Matsui', Kazuya Seo',
Machiko Hiramoto', Noriyuki Kida’, Yosuke Yamada®, Yasuo Nakamura’,
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The evaluation of lower extremity function is important for throwing disorders. Particularly, the instability of the
dominant lower extremity during initial phase of pitching motion leads to disorders of the shoulder and elbow. The
lower extremity function has been reported in each phase. However, the muscle activation patterns around hip are not
clear yet. The purpose of this study was to investigate the muscle activities around the dominant hip during pitching
motion.

Three healthy baseball pitchers (17.7 £1.2 years) were enrolled in this study. Pitching motion was captured by
three-dimensional motion analysis system (VICON MX) synchronized with surface electromyography (EMG). The
muscle activities of tensor fasciae latae (TFL), gluteus medius (GM), adductor longus (AL), and rectus femoris (RF)
were recorded by surface EMG. Kinematic and EMG data of each muscle from foot off of the non-dominant lower
extremity to ball release were analyzed. Time dependent muscle activation pattern of each muscle and the timing of
peak muscle activity were calculated.

As a result, TFL and GM were activated before non-dominant foot contact (FC). The timing of peak TFL and GM
activities was before maximum knee elevation of non-dominant lower extremity in wind-up phase. AL and RF were
activated from about FC to about maximum external rotation of the dominant shoulder. The timing of peak AL and
RF activities was immediately after FC. This study suggested that TFL and GM could stabilize the pelvis in horizontal
position to the ground. AL could put a brake on moving body to the catcher excessively and help the pelvis rotating in
the direction of throwing.
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LC : late-cocking 18

AC : acceleration 18

< 1 KBRERERARAN & RERERDEREENC BT % E— U HIRRFHA
v | NEREH & KRB DEEENCBIF % E— U HIRRE
RFEFE, IS5—/I\—FEEREETT.

ARBEERE PRE

WU wind-upid
O EC: early-cocking 48
W LC : late-cocking 3
W AC: accelerationdd

1 BIAEICSI1F DIRIRAIRRBIENEEE D% MVC

EMER  AHES



RERBYE I 50T 2 PR BN B2 8 550 J] B 5 D RIS 1) 72 f5 i B /X 7 — > 12D T 27

Ba (FCHE% M2 wORLAER TY¥—2%
RLIZOL, WAL

V. ER

KBRS AR5 & oP B O 515 1 Start 2> S L, NKE
BICE—2 %R L7, Start 75 NKE i Ti&, JE#%ER
BT 22T 5720, HERETROARTEHAEE LH
LTw5, ZHET, FEZACIERBR M ERR &
B ORTREN BN 2 2 L AR ST w B Gk
E2, 1998 ; THAFIE A, 2004 : FEARIIZ A, 2009).
¥ 72 Kapandji (1986) (37 I 57 A7 IRE (2B 88 % K F 12
HEFFT 2 72D IR OIEDVEETH 1, KRBT
ERIEPBRGH AR L s @B LTwE. 2
NoH2e, KRERF R & B Ok & EELER X
B EltTHLEEZOND.

NKE §ii2 ¥ — 27 & 7R L 72 KBRAG RS & i B
BHEENE FCRICRA L7z, 2o 2 Ehs, KB
AT & P 1 NKE 205 FC [Tt EB o 12
ER L7200 TR L, BlZEIER L L g
NnNa. —F, BN & RBRER OGS FC |
SEIML7z. SO e, RNEMIEIEEES RO
BBk B E MR 2 HIE) L, B0 BR BB T A~
DRABEIEICAER L7z E 2 5 b, KEREM L
fifmcd ), BREEIEN & BEEMROERZET 5.
FC B O # BRI B B i 1 X Vs - AhhE 2 & e - i -
WlEL, BERIERIZME S 2 720, KBRE A 3B B A
EoflE) & BB EICER L Ebh s, #ERIZ
A (2013) 1 EC HijTH U T 2= BRI P B B ki
E— XY M, ECHEFEICHIEE— A Y A Y Eb
D, FCHIICWEEE— X ¥ bORAMEZ 2L 72 &
LTw5, FERMBBEYRE — 2 & NIRRT BREE
i & IR OB L, MEEE— X ¥ M ENERH O
FHTEED & A —3 L Tz

winL-RNER &, KIRER OFEENE FC E#
ICE¥—2 %R L7 BHIEA (2000) 1E FC 25 BR
V2B THBRAN R B BT PR A (SR VI L, #e K
BRI & B g x R BRI A A S € 2 X 25 o 72 &
HELTWDL, O Ehs, ENEGTIE, #%E
ML EROBEERRDEETHLEEZD
nNa. —7%, BHIZA, (2000) (ZIEBREI T T,
IS P SR A5 s VPR LU L, R ATS R LY
ML, Zo X I IBREE EEERBm LD, FLL
REVEHE LTS, XoT, 4, JEREREITR
BHET LTV 20, FC A5 BR T I B &i Pz
& BB IREE RS ER L Bbhb,

FO DARE U R BEOR 7 & Fp B0 O 17 i B A5 BE
BEINU 7. PeERAT BT M A S #EA, IRRIER I3 A
T 5720, BRBIEIMER CH B KBRS, & o

PEH L EZ N5,

KIFZE2 6, FBRBIRR A R & W 3 a7
MEEOE RIS, R X5 22 36 4 35 E) o il
B, BREEICERTAEEZONSE. L2L, K
WFFE Cl3 B BETEFIC BT 2 4 O ADFMTH D
B (2 % R e B o0 T B L OB T A DAA o i AT T 453
OG- REZONL. Fiz WLV, FERT 4 —
LI X BHEORERIIAPTHY, 5%, S5%5
WP LEE Bbb.

V. F&D

1. BRI o e B 03 ) B 5 L2 A8 0T B R IRE Y 72 5 U
BNy — U ERPSPIIT A 72012, REREMEE
B, ZRKICEMERATEEE % F W CllE L7z

2. KBEAGIEARAG & RS O A5G BN Start 2> S 10 L
NKE ®ilc ¥ — 27 %R L7z, RN & KBRER O
RGN FC I HHIML, FCHEMBZICE -2 2R
L7,

3. REEAIERERS & vh A5 13 E e
(LR e I EE O HIB) &,
LEEZLNS.

AL, RN
oW GEZ/FH S

’

SE XA

Fleisig G.S., Barrentine S.W., Zheng N., Escamilla R.F.,
Andrews J.R. : Kinematic and kinetic comparison of baseball
pitching among various levels of development, Journal of
biomechanics, 32, 1371-1375, 1999.

Hislop H.J., Montgomery J. : # - fEFMHIMaD. 5 7R,
I B, SR 2003

T, ARAFE, RE M WS, S5, 48
M IREREERRIC BT 2 T OFIEEY (5 BRI,
FEIRINA F XA =27 A, 32, 509-514, 2011.

WARASE, WAERIEE , g 52 IR, BokEoE, E
ShE, EFEE R BIAL AR 35 0T 2 R BA T D 5 0 5 i
BIon, EEFRE EWERE, 9 (1), 24-28, 1998.

Kapandji I. A. @ #1780 7 ¢ BEi LB 55 S hR, [EphEE
ik At B, 1986.

RHEE, BFE B F e RERY, M, AfkfR—,
Y A AEAT, BUINESR @ RSB O AU 22 )8 BY H Sk
TEHIZ B 2 U EB) O R l—RIFEMN 2 HvT—,
JREBIE, 33 (3), 631-635, 2009

T B RS AR, PYET R, IR, T R,
R F, A, MERZE, W BERE R,
BiRR A R — VB4 22, 1343-1351, 2005

Jobe F.W., Bradley J.P. : Rotator cuff injuries in baseball.
Prevention and rehabilitation, Sports medicine, 6, 378-
387, 1988.

MacWilliams B.A., Choi T., Mark K., Perezous M.K., Chao
E.Y.S., McFarland E.G.: Characteristic ground-reaction



28 Doshisha Journal of Health & Sports Science

forces in baseball pitching, American Orthopaedic Society
for Sports Medicine, 26(1), 66-71, 1998.

RSk, 248 ISR, B R, ASHE=, TETEE,
HWHEKR, BEWE - HIREIEICH T S cooking phase 7
5 acceleration phase ~DOFITHIIZDOWT, KR AKR—
B 11 (5), 601-606, 1994,

SHf— N A S = AL EERT — 4, BIESVE 27,
32-42, 2008

R, MRTERN, BT R] C KERIIEIC B S B ET O
EEHIZBI 3 5 —% %2 Journal of Athletic Rehabilitation(1),
53-56, 1998.

BT, AR, MLER  REREETEK S
AT BB B AE 12 BI 9 % M ES. Journal of Athletic
Rehabilitation(2), 65-72, 1999.

RN, AHEET, BHGEEE, WS, RS %
BREPVEIZ B30T B S (R B & 5 T B o0 5 05 B AR P —1E
W B L ORIRKEER TOMF—, RN A A=
A, 32, 167-172, 2011.

IRHTE, HARE, HEEW, ORE OE & mE
HIUBA, SELTE A JBAE O 8 B 72 A A5 T I Bl kg oD 1k i
5 DR IE B AGRE R3S R, B - WEREE, 21 (4),
355-363, 2010.

sy R ORTAH—, BN, A8 7Lk, mIBARE,
SARMRE - T IISZATIR I BT B B EE) & TIRHIEE)C O
W SRR ERAMIA Y oy D O A & IE SRR R B
JE B A REARALIC X B ES, AU NEYT—va Yy, 32
(10), 981-986, 2004.

AR, WA, MEED, R mTEE, & W
Ve, TAGHIET © A BAZAZORIRIC 51 B SE IR BY 8 P e
DT OFEEN BT 2, BERREERHR, 38, 55-
59, 2009.

RN, RE L RHEmZ, R E— PREMT, K
H=EE, IUHBA, e, defoEd, ST, AR
Po— SRR TIC BT 2 RERMTRUCHE B L7223k
DYVEEAT, BRI AR — VRS, 21 (3), 618-622, 2013

BH—E, PR | BIEA, #RER , IR & 8RR
DYy F Y TEEICBIT 2 EEE X OTIROKENCHT
BINAF AT =7 AWBRGE, NA F AT =7 ARESE 4Q1),
47-60, 2000.

TEHES: REHER~ =27V, EHEERA, 2004

Yamanouchi T. - EMG analysis of the lower extremities during
pitching in high-school baseball, Kurume Medical Journal,
45(1), 21-5, 1998.



