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The relationship among the physical function, the performance and the sports injuries
in women's professional baseball players

Machiko HIRAMOTO*, Toru MORIHARA**, Tomoyuki MATSUT*, Yoshikazu AZUMA*,
Kazuya SEO***, Tetsuya MIYAZAKI***, Yuichiro MIURA**** Yuya WATANABE*****,
Yousuke YAMADA***** Noriyuki KIDA******* Syyhei MORIFUSA*

Abstract

In the rehabilitation for throwing disorders, it is important to evaluate not only specific single joint range of
motion but also the range of motions containing several joints. The purpose of this study is to classify the several
joint ranges of motion in the women's professional baseball players by multivariate analysis, and to examine the
relationship among these data, performances and disorders.

Fifty four players belonging to the Japan Women's Professional Baseball League participated in this study.
External and internal rotations of shoulder, hip flexion, external rotation, abduction were measured. In addition,
cervical rotation, thoracolumbar rotation, straight leg raising, and distance of heel buttock distance were measured.
Factor analysis by most promax rotation method in ranges of 19 variable motions performed, and we examine the
relationships between the presence and absence of disorders by classifying all players in cluster analysis (Ward
method) . The six factors obtained by factor analysis from 19 variable motions were classified into three groups in
the form of a dendrogram by cluster analysis. The three groups were named as hard and strong group, intermediate
group, and soft and weak group. The number of players with disorders found in the soft and weak group was higher
than those found in other groups. Groups of larger hip joint range of motion showed association with disorders.
These results are useful to perform the conditioning for women's professional baseball players.

* HKHITY ANV F—var s )=y
Marutamachi Rehabilitation Clinic,12 Kurumazaka-cho Nishinokyo Nakagyo-ku,Kyoto 604-8405,Japan
o TP RSLER R PRSPPI ER BRI RE AR (AR )
Department of Orthopaedics, Graduate School of Medical Science, Kyoto Prefectural University of Medicine, 465 Kajii-cho, Kamigyo-
ku,Kyoto 602-8566, Japan
ok FURISLER KRBT U e ) T —a Ui
Rehabilitation Unit, University Hospital, Kyoto Prefectural University of Medicine, 465 Kajii-cho, Kamigyo-ku, Kyoto 602-8566, Japan
ek (RERARERE Ve Y T—va UF
Department of Rehabilitation, Fushimi Okamoto Hospital, 9-50 Kyomachi, Fushimi-ku, Kyoto 622-8083, Japan
ki [RERERST RN — > SRR
Faculty of Health & Sports Science,Doshisha University,1-3 Tataramiyakodani Kyotanabe-shi,Kyoto 610-0394, Japan
ek [ENZHERRE - RIEATTERT  EEEECRATIER = oL — IR IEE
Section of Energy Metabolism, Department of Nutritional Science, National Institute of Health and Nutrition, 1-23-1 Toyama, Shinjuku-
ku,Tokyo 162-8636, Japan
sskior GURR T SSHRME R R BE L35 RL R e
Department of Applied Biology, Graduate School of Science and Technology, Kyoto Institute of Technology, Matsugasaki, Sakyo-ku, Kyoto
606-8585, Japan
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BERIZAACEDTROARDHDH AR =Y D1D
ThY, TIE CEREREEIC LI B AT R <
NN TEEIEN B Z b TE . B+
PPERI TR D HIRERE & LT, FERCERM & b L
THERMAI O TR B S FTEIS AN L, g R8s
W3 % Z & (Brown et al., 1988; Bigliani et al., 1997;
Ellenbecker et al., 2002; Meister et al., 2005), B BIHiIIZ
DUV TUIIER B O WA R FTE S N3 5 2 &
(Robb et al.,, 2010) A E STV D, LaL, K18
BRI T DV C IR MR ER I EIC L > THET 2
BRI FEIZ OV TOREIT D720 (FHEEIEA, 2004; K
JI, 2012; SEARIEA, 2014) . HATIE20094R1C H AL
F 7 BPEREERE SRR U, 7 EPERDS20104F 12 B
U, bihvbiud, 20138 ) b4k nBpEkis
FOGRRFE & BRI AR OFTI A & B G L7z,

HPERERFIC T D HREKEE & LC, FHES TR
HiNA e A > MEWRE, N BIET TR IEE,
PRIBE S, SMAIRE RS20 b d. o8 R A F L
AT A b ELT, JEBEE TR EfiEsET 2 b
(Hyper External Rotation Test, LA T [HERTJ & #&9)
(Walch et al., 1992; Carson et al., 1998; J5i , 2007) 23, i+
BEEG IR BIEE T A~ (Wilson et al., 1983; (LR,
2012), FHBEEISMLA B 2T 2 b (R, 2007; 2008) 73
AHTHD ERESNLTND.

PeERPRE & 45 BT AT B O BIEEIC >V T, R
O BIET FTENREIIRIC K o TREARBER 7 +— 2 L7
v, BEREEZGIEE T ENRMBI TN D (Scher
etal., 2010).

Shanley et al. (2011) 13Jd BIEiPhEi| FR (glenohumeral
internal rotation deficit, LAF [GIRDJ & W&3) 28/F -
R BAEREF I B W TAEDORIE ) A7 THh D &, Myers
et al. (2006) IZ/HBEHINA » B2 P X v MEBERE OB
FTIEGIRD NREVWEHELTWD. —J7, HEIH
WHE, SMIEF S OVKFENEROD A & JE B 5 BT
{815 (superior labrum anterior and posterior lesion, SLAP
A5 SOPF B E PR BT R 5 & o0 B 1T e &
%A (Sweitzer et al., 2012;Wilk et al., 2014) & 55
N, Zo& D ITH— 0B rTEE & SRS L OB

32Kk TRk 28FETAH

HPEIZDOWTIEARHZ S b 2. BEREEL, Fil,
B - RE, REEEL, Y, RYvay, BERE
TR, BREE, BIERTENR, i )7e SEAHIRER N
i A A W 4297 5 (Shanley et al., 2010; Harada et al,
2010;Wilk, 2014) . ¥T4F, JE BIEINEE & e n % 7=
JA B i (B e A oo kA & I B R & oo B
(Garrison et al., 2012) <°, W% BA&i{H & & 5 B 7
B D & %18 F CIIJE RS 2 A9 5 & @i (Scher
etal, 2010) ENTWA. =Dk 524 B v #) k%
BAMNCEHE 9 AUE, HEREE & OBREH 52T
X DAMREMR H 5.

%< ORFZEERIFHET 2 HiE L LTRSS
R, U T AL —SHHERZET D (EARIZA, 2013;
AFHE DY, 2013). 2O X D REEBMEHIEEZH WD
T b CRERREE LA 7R B ATER SR ) & o B
PEWHLITED LA T, AT, &
L7 WERGERTFAXIRIZ, A RLVATAMILDE
ERBEHEOAMAHE L, FPREREEICS T 5 4B
WIS I O BEIC SV TR L, RIS & #EE
T HIDICS BN B 7o 7.

I 75

1. 6%RE

A AR L7 v B EREERE L T IR 9~ 5 77 1 PR3 - 4266
BER, KEF—F DRV ENRE LTZ. IR
X216 2.9 TH Y, BERBRELILI3.1E38ET
otz KL LT, FEBHHEN624749cm ThH
v, FEIEEN60.2+6.1kg TH o7, SFIHALE DN
AR, BETFMR164, MT64, NET3204, B
T 24 ThoTz. 7B, ARUFRITEEIFLERRS:
EEMIEE QR OB AT LIS, SnFItL, Hl
O, BUEOHHEZBZ 20, 2ENLREE
5T L7z,

2. AERNES S TRIERE
(1) B BRpRE 0O

A RHEMDFEEN A B P X v MMERERE
(Walch et al., 1992; Carson et al., 1998; J5t , 2007) O A |
L AT A b Td % HERT, JBfPMIEE (5, 2007
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2. BRAE A bE

\

3. RBAEE ih

4. RRAEASER

X1 BAEFIENHOBIE T E

2008) (Zxt4 M BASISN A M L AT A R, R BIHE
J5 k&% (Wilson et al., 1983; (LR, 2012) 1595 fitBY
ELEET 2 FERB ol (BRIFIED, 2014). BT
Wxtl, &7 A MEFEM L, EhRazif 2 -ha s bt
EL, WIFhhoT A2 MR Th o lEls, RE
BT EHE LTz,

(2)BA i AT Bl lak

B &R R Bk O WEE T, JH B ZMERS K OV EE A
B (A BIERIOEE SVEAAT « i B EROOEL i Hhfir) , T BA &
3rd PUBES FE (8 46 L OV BASRO0 BE i it fir) , R BH & m
s JOWMEE, RBeBHEisMESs K OWHEA JE (kds L O
JRE B0 S B Ar), FEIR I K OVRRRRIfE M4, T
fifi g% | (straight leg raising, LA F [SLRJ &W9) f
B, B % B FE B (heel buttock distance, 'L F HBD|
L) &L

WEF ARSI ES, BARUAEY) T —a v

&2 OE T CRARIED ,1995), Kibler et al. (D75
15 (1989) 1ZHE U TA4 O IR IE LI Lo THM LT
(K1), 44D 5> BIABIREOFEEHE L, 140
MGREDOERET N L, 14050 Bk X OMEREZ &
L, 4D LT, 7ok, MAEITRAEAEG %A
WCLEEHNT, BHBET A ¥ — % O Clom B CHIE
L7-.

HARRY 2 HFIEIC SV TR, SRARIED (1995) (25D
H ATV B HAR & BB OB A FVTLL T TRt
W4+ %. JEBESMER L OPIRES B O 3L AT BT
T, AWEEEE L, JEBS0RSMAAT, [ BIE90EE
JEE B DY C M U7, N A 38 B RiAR R~ 0 TEE
MAEEAEE U, REEZBEmE LT, WmBiokd A
FERAMERAFE (IXI1-1) 38 X OWHER EE (X1-2) & L7z,

i BEV 1 e bR B (A B, OB R A [EE L, IR R
MO DB CHEME L. IRl & AT el & oA &
L, KERE (KRs 1 & KBRS SNEO .0 &SR &
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Bhdh e U Ciso R A (K1-3) 2 WE Lz, B
B A A4 B LA BV T 2 [ L 72 88 T M
U7z, o> Emifg il 4 i SR~ oD 2 B 2 SR AR il
LU, RERAGeHR (BTG AR L Y S O &5
B @ E U, mifhoo k94 B A W L (K
1-4). WeBAfiSMESS L OWHEA XML C, B %
FEIE L, BB L ORI 2 908 i dhfir & L7 &3

WCCHEM L. BEBFI T LERERE LA
L, TREAdeHR (it & v RN e %
FESHR) BB U, oD p A B A AN E A
(X1-5) 8 L OWHEME (K1-6) & L7z

FED Rl A T IEAL T, R [EE L 72 BB T
L7z, iRl oD JE 16 2 i S~ D TR B 2 Bl & L,
R E BRI A SR A BB S LT, Mok
A2 RE Lz (K1-7) . fReElE /A EIXEART, &
M A [ L7 BB CHEM L7, W 1% 5 kA
SERAE AR U, WO F e R SR E B e S L
T, WIS A A HE Lz (41-8).

SLR A BT BAAL TEHIIG 2 T IR o SOl Tl s
;Uﬁﬁ%lmb,ﬁﬁﬁéT%%W%h¢%Mkb
ToBBACCHENM Lo, R L AT A AR S L, K
B KRR & KRG SO Tl % 4 SR % B B
&L Crsho k34 (K1-9) Z & L7=. HBD IX
JEEM. CREBIEINSMES L OWIMEO I & L, B
M [ L7 BB CHEM U7, Bl & AR oD R A )
& L7 (M1-10).

Lo BT AR FOBE, A LA REK
M, 78 R A IEREER & B Lo, B L OMRER[E]
FETA BT ONE, FREE BeakJrim, AalalfeZ s &
KM EEHZ L., THROMESMEEIIERFOL
A, AFEEERy N, ETRZA T4 P E
ELT.

(3)F 5 /1
TR D OFGFEEE & LC, RS KOV s EE
IR OIERMMERK MV 25l LI 2 —
— (Biodex System-3 dynamometer, Biodex #1:) % F \»
THIE L7z @A AR & L, JE 07 351X
BIODEX ¥ == 7 /MWZHE L TH IR o 7z, FRIERE
e K IV 7 00 IRF 0D Jia BA B A BE 1602 (e R e

32Kk TRk 28FETAH

RFAO0RE L LC) & L. dREITWERIC Y +—I v
77y7&bf,jﬁmﬁk¥ﬁ@m%,m%fﬁ%
HERBI oz, JEONARIFEE R -

U7z, ZERVEREE KR v 7 ORlE i@wwﬁéﬁh
T2EEAE T 2L, @iEE o EE L CHRA L.

() BBk

BENRT7 =~ ADHFE L LT, REKEEE X
v — I 77 (Sports Radar stalker sport2 Stalker Radar
) Z HWTHIE Lz, EANOMHIZIB W T4
VA=V T IO, dmuiliIcRE LRy b
(> TRABRE I 2 bz, WIEE5E E
L, ®KMEESIEE L TR L.

3. fat

W O A HE LT LD R AL & TR 3 KOV ER
HEOFECOWT tIREZ WO L. £,
BRI FIENRIC DWW T, AL B RENIR T, EHEOA
W2 MR RN & T 228N o288 27 -o
72, BEEOHEL R Y a L ORE A ZFBHRET
MRt U7c. BISRAT B, TR 73 K OMRERE A 4%
HA L7 & OB REOBREZ © T Y o OFHE
EE MW THE L. wic, BT KOV
IO E AW TR EEIC L AR 2B 27k -
7. FonNFAMEE S LI T158R 5%
HeEL, ZOEEHCRFHEAEHAELE. ZoRT
HFREHANT, Ward{BIZ L D7 T AX =22
20, RELHEIAANCHTE L. KSR & B Ay
M, BRI, FEAAB IO T 4 —~v X DH
RIZOWTH BT &, BEE L OBMRICOWTIE, &
A ZRREZHOCTHRF L. od, AEAKHETN%
L L, #EFY 7 MIZIBM SPSS 21 (IBM, Corp., Armonk,
New York) Z{#H L7-.

I #R

1. BEDHIE
B S E CRME &Ml - o1k, HERT194, fit
B A N L AT A M 104, i BEETEHET A R 13
L Thole. 0B, ZIH3DDT A RDNTINT
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Btk & 2p o IR TFIR2TH Th o T2, Bk Ll sz
BEORY Y a UEBGTT D &, BFRIEH (BFP
14%), HTIE64 (BT H83%), NEHFI94 (BN
B FH45%), B FIT64 (2B FH50%) TH o
7=, BEEOFELRY Y 9 OMRE A Tl & T
PILTEAER, AEREOTHR X ol ('=3.12,
ns.).

KUK R, T 18 L OB B 4 fe
DAERNT TR L. [EEOAE CEHEO 4 3 =
IRo iR, WEOD LRFIIFI L ORBRFEEIC
BWTHEBIEWMETH 7. £7-, K, (fFE, T
Jefh 77, BREREPEIZE T A L Do T, FK2ATH
W OFERE R Lz, EREWHRENRT, HEOR
M2 B IR - &+ 22BN 2B 2o 7z
R, RCOEBTHERLREFEMER DT, 2T
DEBCREOHMICHE R LR EL L Do
7. E7-, BHESIOE PEER K UBrd NEEA FE,
FETI LR D[ FEA BB #h 4 I T
FANCHB R DR E LD, T OSEf T
KM CTHEICEMEZZ L, JFESONER L O8d AN
FEFFEIZFER R CH R ICEM A R Lz, BB L O

DHOIHT TR LR, T X COEBICB W THE
IR ENRITA L DR T=.

2. AFHH

B AT Ehdk & RIS ) OB H R AV CTlRBIEIZ R Y
K Foohr & 36 278 o T i, BEAMEOM, A7V —7
2y hOMHE, K OMRATREME OB D H 6K 7 &
THIENREYTHD LWL, HURF OB AH
IX6.14CTH Y, Fi2lk 1O E A E1E2.79, HE3K 1 [H
A E1%2.05, AR OFEAEIZ1.82, FHERFOFEA
fEIX1.60, R TFOEAEIXLIBTHY, BiEHEH=FE
1X702% CThH -7z,

i S 726K Fic 7 a~ v 7 AJEIC X D42 R
BB IRo iR e RmT (F). BURFIE, ROk
RAAMER A4 JE & IRTRIBIBE A 1, B RS ANGE A FE A s il

*F1 BEEOFEICKZHBRENM, TERHAH
BEUNT 3 —7 2 ADLIE
BEERL  REEDY
n=27 n=27
M=SD M=+SD il
WRERNE
Rl (%) 226+2.7  21.1%27 205 *

N ~ " s e . FRERAE S () 14.6+3.5 12.6+3.5  2.09 *
PR F 1 & O AT B 0 ~ O [AE 7057 A 5 i 2 3% &5 (cm) 1617650 164450  -1.98
U, BeBISR# AT, ERy M THEICE S R 91457 615469 -139

-
LTz Tt 55 AR 77 (Nm) 187.5436.9 199.7+46.1  -1.08
N X . bl R A 25 R N 88.6+19.7 88.7+15.8 -0.03
Wic, BT, PR Ok o SR () -
H LAEE 7 & OBBRE EE O BR 2 a7 (53). BeEkidE (km/h) 99.8£6.5 9224203  1.82
i st *p<05
ZORER, BRI, TR 3 K OREREE &4
i ds L ORISR O BN A R et B %0 REOEETORBTHELSR
2 = #ET fi A Ehiz
BlfR & 7 L b iainot. HREIZOWN -
. 7L (n=27) FEEHY (n=27) EXES AR
TITER v SO R B il & MSD___MZSD MSD___MZSD i FIE FIi
. . EEm T X
AERADHMERZ LD LN, b BERO IR AR JRBORIN_BEE ek feti

R . SMFEMEE 1352487 122.5%7.0 130.848.4  121.3+7.2 262 7633 ** 164

A N HBD, MR L OE PR I £ 283492 437116 32.6£9.0  47.5+10.5 281 12684 **  0.03
SrdpiEfAE 13.0478  21.5+116 143471 18.448.1 020 2463 ** 280

H O R 7 & AR AR IEO R % ke
. i <
AUz, RETIE, EARy MEoR BEERTIN BRI Bk SRk bR A Jidi
A 94.3+8.7 90.8+7.1 94.3+7.1 93.0+6.3 0.46 437 * 0.96
BAET Il /4 B & A= 7 A OB A (ki i 559482  52.548.0 59.249.0  54.5£7.9 176 1607 ** 042
Ewhi, WMo HBD 35X OVEM  BeEE TR i <
ERYNH ARTARI ERY N ARGARIE Bl A Jidi
Bl LR OZERMEGh EBEE SMfEFIE T 57.06102  55.048.9 566499  53.6:95  0.16 3.84 0.16
PES JiE 49493 51.049.5 49.4£12.0 49.0+108  0.15 0.25 0.66
EOMBEZRLE. £7-, BYv = i g e 479483  483%55 50.4+62  49.0+5.8 1.04 0.39 1.32
J Hh A e 114.049.3  112.5£8.9 115.049.0 113.1£8.9 0.12 426 * 0.06
OB AENER, PR B SLRAEE  716£11.2 713125 713£107  71.6:88 0.0 0.00 0.13
HBD 4.67+3.27 5.19£3.91 3.79+2.81 4.11+3.04 1.29 2.95 0.15

JOFERHEIC G 2 2 A 1R

*p<.05; ¥ p<01
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K3 SRS S CIRIKEE L WBRERM & ORER

R TR IR
i i 7 i i
BE R Wiz
T BAES M £ FE .02 15 -14 -.08
N f B -07 -.10 14 .03
3rd P fiEf 2 .01 -.10 .03 .04
IR E e BER T 19 -.06 .03 .00
SR 1A] -21 -.01 .00 .03
REREIER . FER AR 22 -.06 -07 11
SRERT71A) .04 =22 -12 -.07
T PAESMES B R M -.05 19 -.10 12
ARTARIEH -.02 22 -.03 .04
MBI BEMA B Ry ME .03 -.02 -16 -.03
ARTARIEH -15 -07 16 -.10
MBS ARy M -17 -.05 -13 12
ARTARI -.19 -.02 -.08 -.08
JE BRI it AR M A1 -.03 -27 * 44
ARTARI 12 14 -20 -26
SLRFAE B M 25 26 -23 -24
ARTARIH 27 30 -.06 -.03
HBD ERy N .05 18 28 * 39 %%
ARTARIH .06 15 26 .50 %%
THEEEh
T e i S5 RUME AT ) .10 16 41 %% .60 **
JHS T 5 SRR 1 .05 03 40 ¥ .53 %%
RIF—TVR
PRk -.03 23 .10 .02

*p<.05; ¥* p<.01

F4 TFTOFREFORHAEES SO TRENEAVEZRFIMIOBER

HH Fl F2 F3 F4 F5 F6
FIRF 28(RK-ZEIR (a=81)
- BBIFISMIR AL AT AR 760 -.090 -.030 300 .060 -.150
- IXBAERSMIEAEE ARy N 710 110 030 200 110 .020
s REREIREME CBERIT ] 700| -040 020 -090 .110 260
s REREIREAE Rk ST .680[ -.110 300 -030 .080  .400
- BXBAESMERE ANTARIE .630| .160 -270 -.110 -200 .270
- IRBIFISMIE A AR N .510]  .110  -.110 -380 -.080  .060
FE2RF 1E(ETERER) R (0= .62)
* SLRFYE AMTARH -050[ 1.010] -.090 -030 .100 .030
© SLRAE 7R M -080] .920] .160 .020 .060  .140
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FORF 3EH(EE-FIEE- RREFR (0=
- BEERE M R BB 130,100 150 -050 -.020 .530
- HUESEIRESE CBERIT ) 170 410 .090 -.040 -.010[ -470
- IeBIEE A AT AR 120 280 320 -.080 -.200( -390
- MBI A AR M 140 -.020 .080 .100 -.050| .340
* JE BAE3rd N e A -180  .030 .170 -.160 -220] .230
K- 1A B FI 482 531 -033 -075 -223
F2 405 076 -232  -412
F3 184 -300 -396
F4 025 -280
F5 288
x5 BEOFETCOEFRALR
fEERL  FEEHY
n=27 n=27
M+SD M+SD il
ERUSEa  ICSINE L HES -0.14£0.95  0.14+0.93  -1.09
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R EENE LR, Ty Ra s T A0IkE 3o
DR (ABE~ CEE (28T D 2 L3 LT L7z,
I T A=W & o TR B3 DOREO R %
R 5 720I, BISIAIEhIER, R 3 L O ERHE
FEIZBA U CLER AT TRET Lz (£6). 2 DOk
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SREEAE, ARy MIOBRESISE, W ok
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F 72, EMEENE T, BEEANA
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F1IT25—(A) §520 7 A% — (B) #5377 A% —(C)

i< THRV PRTEE B2 THVEE
n=8 n =29 n=17
M£SD M=SD MESD  Fiif E2iNia
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HEREIBES B ER 5 1) 92.64.7 90.1%7.1 94.6:62  2.70
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