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I. FL®IC

T AU — hRZDEEE PR FHREATH &
DRL—=2T%Bx, TLTENLEEREL X
D ET DB, BAMEN LS Ef SN TWD.
EAHPEEI AR =Y B2 ERBGIOSAT 572
DO L OEEZHoTRY, HETIE, 0
B AR =V IR L L= 7 0 7T L ORI
WENELTHND L IR -oTEFZ. FTH b
v TT AN — b O—fEHE L OHM RS R A
HOMNITHZ LiE, EREAR—YFZ L D
EHL, H2D ML —=0 T E2RETH ETHD
THSmAZERET I D LEEZ NS, V7
FAR—BEIZBW TS, by LUV TIRRY
DETENED L DR ENOEEERF L TWD D0
MHZENTENE, FL—=V7%2L0AEHEM
FINCHED D Z LR TEHTHS .

V7 MR VOFHEREN M EAE X DGE, &
FE 7 PR O BRI MERAIR R ERTH D
B, BEEZRRICH SO RME L 7 DK T) b
DTEETHL EEZLND. BHUBETHLE
HRIZBWTIE, 1980 FRICA Vv — U —7BFIC
B35 B iRHLK, ik, =7 ey BLOT
xRy 7 RT—, ETFROSEMEN T, fHEFA
hnwEshzY 0D W 2oL, £F7 4
v R AT 0T T MERO BN 2T — 5 B D
ZEThY, ZELTENE D LICHR ERN ST
077 Ak, RIS & EME T EZ D
THEEPICORT L THo72. V7 hR—
MTBWTIE, MR EROE L L TRHERS
AR AR L LB BT 2 b & Lol
BN DM ENTNAHA D 100 2 kg
BT BHFFRIE D R ORBRTH D, TR
RN EDDLEEOEOWBEAR—Y TIX, &

IERT =<V RZHBT 2 LD TN G,
ZORER DX ITEBENTIT AWV EER STV 5.

IHIZY T MAR—ADEE, IO HEIEFEOR
ERENZZELHY, V7 MR LEFDKT
EBE BT BRI E A ST T2
Motz LMLRNRG, Thb & HlE Likid 5

T LT, BB O LI oW THE e Tt &
RWEFZenTELEEROND. ERRIZ, I
I, EBRERSTHREENOTWDEA—A T
7 "G, Australian National Training Program @ H1"C,
V7 bR VEFOERB RO DT v b
VLS TN D .

FZTAMZETIE, RNy T I AIH DA
KANDIZLTY 7 FR—VERER, FIERPEB LUK
TN ED XS RFE a2 BT 5 DN EH LN T
LT EEAME Lz, —EFO—MRAVIRT) 2 HI
BT S Z Lk, BEXAOPL—=2 0K
EA R T 5721 Tk <, BHEmREEIcED
W R L —= U T OBERX L MR - B
RAEEZDE—BHEORE (i) S<vichi
D, IENTIZY 7 FAR—VRTFOEEEHBES O
M B35 Z E IR TE 5.
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SPGB 1X 2004 4EE JOC A4 U > vy & SR TR
FOLTY 7 MR- AEF284 (FI4, N
F 84, SEF 84, WIF3I3H) Thotz. KB
HOHE, (KE, L Table 1 IR Lz, xt5#H
EREDORNZ, FEOEE, HFiESLEIICES
DA EZ T, SNMAREICEAL, AT 4
ANTF =7 &BZTI%, WECSMLT.

2. HIRHRL

ZEREHUEIT X D EIRIELEE (BOD PODTM
MAB-1000, Life Measurement, Inc., USA) % HWC,
WHE, KEBMBRIOMEELZNEL, KIEHEL
BRIENSRE A2 L7z Y. Zeds, (RIENGRIZ Brozek
DXV TSN TEH SN, BRIEVIREIT (AR -
HEXKIENE] TROLNT.
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3. WAME

A. FREOFL

(85 . #8805 (DM-100N, YAGAMI, Japan) % H
WT, EAENENRHELEZ®.

(55501 : /A5 (TY-300, YAGAMI, Japan) %
FAWTHIE L= 19,

[BEEiRE - JEdh hv ) FHEM b Lo A —X
— (VTE-002R/L, VINE, Japan) %\ T, #ERA

i o> i BAE i g s KOV th b oL ORIEEIT o7,

BIEE, VRN CIHBAETZ 90 FERT T m dihr, i RIEN
Z 90 BEmhpic U, AR s & F & EE LT
SRRV ZRE LT (Pic. 1). JIEX 2 BIFTH
, —REIORECBT 5 ORI 3 B
EL L., 2B, BRI —2rEe L.

EE 1. FEEHRE - Bl ~Lo ORIE

Pic. 1. EIbow extension and flexion torque

MEBIEmE - JEdh hv 2 | IR kL A —4
— (VTK-002R/L, VINE, Japan) %M\ T, EH*%
NEN OB HIER X Rl Lo ORIEZ1T
o7z, IR TR B I & ONRBIHG 4 90 LI
"y, EHEEELERE LV ZRE LT

(Pic.2). —[EIDWEIZIT 5 FIFEEORERIL 3
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BRELL, EAZhEh 2 BTFOMELE. &
B, mRMAIE—27MHEE L.

FE 2 BEERE - Bl ~Lo ORIE
Pic. 2. Knee extension and flexion torque

B. @hMfLA

[ R - R Y — ) 7 — AT —x )L T R
— 4% — (VEL-0016, VINE, Japan) % AT, /K¥H
2RI D B oM - AN —2 E L. B
BRI BEDNTIT 90 LI 70 D L O 1T FITE HE 7
#%, F¥EHEELFNICEELE. 2LTHROS
ITLA—%ELE, RRHETLEEOMES X
WEEIEEZ TR 72 (Pic3). —EDAMIZKT
2 oM - JEeEfEZ 3| (37EE) 1w b
LL, BAbAMIZT2Ey MTo7z &y MH
DA EE (kg) O 13, 2 By FADOAR 1
Ty FEOARIZ 5kg AN, 2y FEEBLT
o MEREER X OVHIBMERC BT 5 B —
I EE RN T— L& L.
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FE3 LEM@E - B/ \7—0RE
Pic. 3. Upper extremities extension and flexion power

(PR ARY —) @ TRz LI A —5—

( ANAEROPRESS 3500, COMBI WELLNESS,
Japan) ZfEA LT, W FAICRIT 2 BENRTY —%
HE Lz, A (7y 7 L— MZOD2 2 P
PUE) I BRFOKREL L, BEEFRITHREEZ 15
& vfE 5 [TV, BAL 2 DOEE YY) LT E
ZEH L.

[ PR R B RE R /7 )« S R A 0 A 2

(Biodex System 3, Biodex Medical Systems, USA) %
FAWT, A OREIFEEFE% /45 180deg/sec (2T
HfE T 3 EITo7. EAERENICBIT SRR
M2 ZRIEMEE LTz,

4. N7 —<2 AT Ak
A. FERES (30m &)

YRS ORE L LT 30m E£%21T7-7-. 30m &
SR B S 25 I (HL 2-31, TAG Heure,
Switzerland) &~ v b AA v F (PH-1262, DKH,
Japan) ZMWT, mEEEHREIL—YF—Fy 7
Z —HREE R ELEE  (LDM 300C-Sport, JENOPTIK
Laser, Denmark) % W CEHAIL7=. &A% 2 BT
W, BRI L OMAERAL, FToREICkT

D BARE D il z s RE I & L.

B. AR Y —
BH 7L —FRABHED LT X —F —
(PowerMax VII, COMBI WELLNESS, Japan) % I
WT, KU TN LD R RERFE ST —O
BIEZIT o7, 2 3B OBITHIRIC T, #2235
HOAM T L0 BWEOENLY v T E4ToT-. &
REFHR AT —1X, ZHOAM & AF N OEEEE
LORREFRT 1 KEVFROREIFREL & BT
EHNLEH L D,

C. MM
WEEME ORI E & LT, 28 KI5 EME S
(YB-1000, YAGAMI, Japan) % H\\ T, Sl
(k2 HMR ISR ORIE 1T~ 72 BIEIE 5
REATWV, 15 DT O R E il & F i 2 bRy 7z 3
RED DTG & SOSH & UCRA L.

D. fFFAT
RSB O T FA I OREFAM & LT, 30 #0R
O LR LoEEARE LR 9.

5. et

il AT T RO EATERA TR L., £HA
ORBSATIZIZE T Y o OMBEREE VW5 —F
T 3 R (&F, WETE, ST ORI
— JERLE ST L VS E L E  (Scheffe's
Ftest) % fl\ 7=, KMEICH T %A B KU P<0.05
Ll 728, T 3 AORRIL, AUvarM
MR DS R 5 B Bt L.
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m. #FR

1. HIRAREME (Table 1)

BREERYY a VRITHERT S &, BERIINE
FLHAFRICRERMEZR L (P<0.05). (K&
ERTVva CMTHRT S L, RIS FELE L
NEBICKEREZR L (P<0.05). KIRIIEIX
BTN - ST & S E OB 2R L2, W
Vva VETHEREI o, BRIEIAE %
ROV a VTS 5 L, KPP L A

BloKk& iz~ L7z (P<0.05).

& 1. BARMRE

2. A5 (Table 2)

BRI oW TIix, 2ToEEE (B
(e« 45), 470, IHBAgimE - ik by s ($
BRI, RERAFMRRE - Edh by (2 - £)) TR
Vva VRICEERETR o T

Table 1 Characteristics of pitchers, outfielders, infielders and catchers (mean+SD)

Position

All Pitchers Outfielders Infielders Catchers

n=28 n=9 n=8 n==8 n=3
Age (yr) 22.8 + 3.8 21.8 = 3.0 23.6 = 46 23.4 + 44 21.7 = 15
Height (cm) 164.6 =+ 5.1 166.8 + 51 7 164.0 + 52 161.6 =43 167.6 = 36
Weight  (kg) 67.0 + 84 71.4 £ 71 * 634 =53 63.2 + 103  73.1 + 42
BMI 247 26 25.7 3.1 236 17 24.1 29 26.0 09
%Fat (%) 19.6 + 49 21.6 = 55 17.6 + 3.1 18.1 + 50 23.2 + 39
LBM (kg) 53.5 + 43 55.7 +34 * 522 +33 51.4 + 56 56.1 + 16
Fat mass (kg) 13.5 + 50 157 + 55 113 + 28 11.8 + 56 17.0 + 38

*P<0.05 : Pitchers vs Outfielders, 1P<0.05 : Pitchers vs Infielders

R2 BHHHNOOLLE

Table 2. Isometric muscle strength of pitchers, outfielders, infielders and catchers (mean+SD)

Position
All

Pitchers Outfielders Infielders Catchers

n=28 n=9 n==8 n=8 n=3
Grip strength Rght (kg) 426 + 4.9 418 + 5.2 429 + 4.0 419 + 438 465 + 7.4
Left (kg) 41.6 + 4.9 403 + 4.6 41.1 + 44 425 + 6.1 447 + 3.8
Elbow extension torque Dominant-arm  (Nm) 455 + 8.2 473 + 6.1 423 + 7.5 454 + 99 493 + 12.1
Elbow flexion torque Dominant-arm  (Nm) 49.6 + 7.3 520 = 59 488 + 4.2 47.0 + 10.4 51.7 £ 9.3
Knee extension torque Right (Nm) 171.2 + 34.6 1580 = 31.6 173.5 + 41.1 182.0 + 37.0 176.0 = 12.5
Left (Nm) 177.8 + 32.1 171.1 + 24.8 1793 + 382 182.5 + 41.2 181.3 + 10.3
Knee flexion torque Right (Nm) 1229 + 20.5 1169 + 249 126.5 + 19.2 1240 + 214 1280 + 7.2
Left (Nm) 1151 = 21.7 117.6 + 185 111.8 = 14.5 1173 + 343 110.7 + 4.2
Back strength (kg) 120.0 + 12.0 122.0 + 133 118.6 + 114 1174 + 13.7 1250 + 5.0
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3. B/ (Table 3)

FRRAT — 2ROy g S TR S &,
HoXHE TIEHEFLRNE F I L USNEFF & R
HIIC D o Tehy, ZOEITAETIE o7, K
U720 ORI —EICBWTIHET 5 &, EFIX
WP T3 KON F & i LA BITRWEE R L
7= (N ZF1 P<0.05). EREf AT —Z2RT 3
VIEITTH T S L, MRHMETIIERFLANEFL &
U F & L _RVMETIZ B o 7228, EDEITHE
BETCIE ol (KEXRZ ORI —[EIZENT

x3. BHHNOLLE

Table 3. Dynamic muscle strength of pitchers, outfielders, infielders and catchers (mean+SD)

g5 &, BFITINEFBS LU F LR L
AREIEWMEE R LT (22 P<0.05).

THAR AT =2 Ry g VTR S &,
HaRHE TITBRF NI F I KON F & T
Bcd o 72h, ZOETEE TR, K
BN O~ HICBWTHEET S &, BHTIT
W TR L O F & g LA RICERVMEZ < L
7= (Fh £ P<0.05).

SR PR EIRERS 112 H>W T, EAEENER
IZOWTARY v a VRITTHERZET o T,

Position
All
Pitchers Outfielders Infielders Catchers
n=28 n=9 n=8 n=8 n=3
Upper extremities extension power (W) 4408 + 72.8 4113 + 86.4 4486 + 579 470 £ 76.7 4920 + 329
(W/kg) 66 £ 1.1 58 £ 13 *F 71 £ 0.7 71 £ 0.8 68 + 0.8
Upper extremities flexion power (W) 518.6 + 763 496.7 + 732 5414 + 80.8 518.6 + 66.0 5233 + 1220
(W/kg) 78 + 14 70 + 14 *t 86 + 13 83 + 08 72 + 20
Lower extremities extension power (W) 17173 + 299.4 15979 + 161.0 17609 + 319.0 17314 + 417.8 19213 = 67.0
(W/kg) 258 + 45 2.5 + 28 *t 278 £ 4.6 274 £ 5.1 264 + 24
Trunk rotation strength Right rotation  (Nm) 1102 = 156 1046 + 16.9 1120 + 135 112.1 £ 194 1153 = 9.1
Left rotation (Nm) 1115 + 16.9 110.5 + 19.6 1126 + 109 1074 + 229 120.7 + 8.5

*P<0.05 : Pitchers vs Outfielders, {P<0.05 : Pitchers vs Infielders
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5.

4. RRIERESE Y — (Fig.1)

kA AR v a VTR T S L, BT

1l

30m &

FART Y a VRETHRIEET S &,

MRHMETIZIRY Y a VITHEEREIZR O D
STz AREY 720 O T —fEIZRBNTHET 5 &,

FBFIINE TR JUSMEFF & ik LA EICR O E

BKNIEERE T —
LTz (Z 21 P<0.05).

)

ENETFB IO T LR LARICRE W
bbiEW) xR LE (FHZF1 P<0.05). 30m

BARE £ R Y 2 VRITHEET 5 &,

=)

Ef DR

MiE

BFIINEFFI LU F & i LA BITEY

(ZNZH P<0.05).

LTz

1. RREBRR/NNT—OLK

sing bicycle ergometer

obic power u
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6. TREOBMG ) &BEERIOBEER (Fig.3)
REM7-0 O TRMEARY—L 30m Eftdks D
MUCIIA B eEBEBEGRA R o7z (P<0.01). F7-

7. BREREF T — L RERESORBEME (Fig4)
REEY 72 0 O RIEEESE XU —IX, 30m AEFLdE
BIOREFEERE L OMICHE R MBEBREZ R

REY7Z0 O TFRME ST —L 30m £ O EE L7- (£ P<0.01).
EHELOMICLAERMBEBEIA LN
(P<0.01).

3. HMERR/NTD—& 30m ERHEE L UREREERE & DOBF

Fig.3 Relationships between lower extremities extension power and sprint

52r e Pitchers 851 o
O Fielders (Outfielders,
. e Infielders, Catchers) o o
50 F o n=28
ee © r=0.573 5 80
st P<0.01 2
g z
Zas| g
£ 2
= 8 15T
Eas 3
P i -
=3 At
= =28
2 E y " o’ % 1=0.630
s Z70F R P<0.01
44 + E ® Pitchers
° O Fielders (Outfielders,
Infielders, Catchers)
o
4 2 _I 1 L 1 1 ] 6 5 - L 1 1 1 1 ]
15 20 25 30 35 40 15 20 25 30 35 40
Lower extremities extension power(W/kg) Lower extremities extension power(W/kg)
K4 SREBF/NT—LIMELRLLIURSEERE L OER
Fig.4 Relationships between maximal anaerobic power and sprint ability
s2r e Pitchers 85
O Fielders (Outfielders,
. e Infielders, Catchers) ° o
50 - n=28 °
o =0.691 o L
o) . P<0.01 g 80
2 E
"E’4.8 - ‘é
5 g
E °75 i
P
%4.6 - Té,
R =28
é z . s o © r=0.666
L - P<0.01
did.l =170
® Pitchers
e © Fielders (Outfielders,
o Infielders, Catchers)
42 L L
* L 1 1 1 i 1 1 ] 6.5 L L 1 L L 1 1 ]
10 11 12 13 14 15 16 17 10 11 12 13 14 15 16 17
Maximal anaerobic power (W/kg) Maximal anaerobic power (W/kg)
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8. MhiFrA

R Z LORRIE, SEOFE)IT 35.244.0 [H
ThHY, RNUva UBITIEETN 35.044.4 @, 4+
P FAN 36.044.2 [B], NEFFEN 349242 B, Z1L T
TN 347432 [ ThHoTe. 72, A¥ia M
WKCBWCHBRETIR LN 272,

9. MHHEME

5 RS R O RIT, R0 FEHI
297.5#50.1msec TH Y, H¥ vz VHITIIETRN
314.4457.2msec, #MEFF)Y 284.3+45.2msec, NPT
7% 287.3+48.2msec, & L CHfFA 309.3£53.3msec
Thotz. B, KPvarMicB W TaERE
R BTz,

1. HEEE OBEEICONT

WEHEBX, &7 THAD by 7BFOMKIIC
B o RE@EN T — 2 2 INETHZ L) HEEL
TEREZIT-oT. ZHITEFZELADO ML —=0 7
WREA R 2720 Tikie <, EERBEE m L~
DFARRE D OFHRP) 72 B0 ML & LT, R b L
—o VT OREY—BREORE () S5V
LRIFICHSTNETHD. DX RERZF
STUWeR, FED 3 AL (L, K, T,
FNENIZOWTENE L OERIRS 1 O BE % %
AL Z N2 o DRRERHE SN BT, S 5IT
R BE S 2 AERE & N HM b S iz T
F =< AT X FHAT I R EL L DREDHIIA
FNTz. — 5 CTHILOEEHIGI K L CEERIC

RgZ G2 605 K9 MR lE TR,

SOFED, HEMMEREVBRIEEH 72 LRSS T
WAL WA %L Y, MIEEEO= &7k
NHBHNTLE I N THD. FIZIENNT +—
CUAT AR TR=RAT = T EE OISR
DHHDHA, MBEEOEMEN KRBT (BlX
W3 - HEEAEORTR E) xR E LA,
) - IEEVRE ) OFHMIC T S 2 &b s .

21

B, BEOHLIEERTIMT> TWHRIED,
—TERHED R T & Hefit % 72 72 1 AU RHm C© & 72
WHDOBLE . TTERAD Uy 7 UBRITY 7 b
RV & B R LT B 2R R ) E ~ & AT
BRONTWD., TTxRAV By 7 LUBEOEKT
B 7E T IS RAYERR DE 23 bR, FHCLL T O 6
HEARBMENTWD., OAT 4 v R—
J Rl (3kg), @AF 4 v R—ET - F o
A RS2 (3Kg), @XF T LA IRM, @AZ T
v MIRM, @A A 7 AE— R (FEY), ©AA
VIAE—=R (T4 —H®B). S%ITEHIT, b
DFEHIS I L THEBENIC R E B2 b b &
5 REMRRPIEICBITSN TV EEZXBRS.
Ny TRFOAERNILFEEZIT 5 AL, Mk
BRI AAOFRTRHEOBRK Z AL, £k
THEHHARETOLERH D.

2. HIRHIFFEIZ DWW T

REBEZ LD AR—YTiL, KIEEL 7
F =V ABAOHBEER P Ichsr I h, T
A2 Y — MIRDICIEMI B ER L 2N L S HEEL A
IMENRD L. LrLans, FEROEENN
PR AR—Y T, BIEDOALY— FE 2 HEFFT 5
ZERTENERENSZ VI EFRZROT, ®&F
OB IR E & RIEN R 2R 2 L ngn 190,
RO = L F— IR OBLEN D, YT MAR—
IR ERFGANT —CK 2 ONEHEEB TH 5
LEZ BN, REBRBRIEHAEIZ 7+ —~v A
R L CHERNCERT 2 & B2 b5, £, B
BISHRRER L Vo T REBEIN G END Z &
BEETDLE, REVRIZECGEREELVES
25, AKBFFED Y 7 hAR— VR FIIFEERO %
e LT, FREEKBEIEVHEE RS
T, HEIIERICE L CIMERWE 2 R I H o
72?2 (Table 4). & 52 BMIIZBEE L TiEbbigiysE
xR TZEND, FROENIHENZ N LR
HEns., ZhEFEA—2A RSV TOETY 7 b
R— BT L FEOMEM TH 72 Y (Table 4). L
7235 TC, —iOL+Y 7 hAR—IVETE, FA
W72 Btk H 2 M & 327 2 Y — M EIRIEM
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RIIDRATENE DD ¥ FHITESTZ SN
THEY (TRLLE#RLNVICHY), —HTH
RO EEZ X2 DHEEFZNEVWIH#MTH-
7.
HIRHEEEZ Ry a VRITHET S &, N
FLABE T L ORICREREWVIT o7z, —F,
BFELEHFE (NETF-HAHF) Zhikd2L, &
£, K&, BREBRECOVWTEVWRRLN, #
FEBFLIVLEENRIHGEDBZ Y, VWDWD
KB FENSVMHANICH > 7. ZAUTKEL R
ThHBHRETFROA—A N TV T O—Fik TV 7
R AR —/VRT: & RO Tl o 72 0% (Table 5).
F7, BFREBFICETFHSCEZ OSSN D
VOT, IBIHOERENENIZEMETIERWE
Ehh, BRIV LEWVERIERRT AU D - A

x4, —REMELTFY T MR—ILEFOSERMFED L
Table 4 Characteristics of Young females and female softball players

Dy — U= OHFRFTHRESNTND . F e,
TEDOHARANO T B B EKEFIZBV TS Z O
ERCTHD GG, RKRIEEREE) (Table 5).
AWZEOFER L, BT EHTLORIEHRICEL
TREOEmER LIz, V7 MR—L Tk, Ir4E
DV— VIR LV f543%®F (Designated player :
HE DP LREIND) MEASK, UKo T
FHRFTICLOMEEN e Ipo 7o, ERRICERR
2T, BERFBICIBSIIER IR TH Y,
BeEROEMERE L CRAICSINT D2 EMELE A
EThDH. ARIOFERT, BFERHFLVIEEN
N EVMAAZ R L0 b, SitEhECZ I
DR TORNEREELTNDLLEEZIBI
5.

Age Height Weight BMI %Fat Reference
(yr) (cm) (kg) (%)
Young Japanese female n=472 18-29 158.3+5.0 50.0+£6.5 20.0+25 24.0+54 Ref. 2
Elite Japanese female softball player n=28 22.8+3.8 1644+51 67.0+£84 24.7+26 19.6+4.9 The present study
National level Australian female softball player —n=14 170.0+5.6 71.6+10.7 24.8 Modification from Ref.9
Collegiate female softball player n=9 20.8+0.7 161.4+58 61.4+92 23.6 Modification from Ref.22
5. &k KE, BMl, KEEHEORD L 3 D HE

Table 5 Position comparison of height, weight , BMI and %fat

Position Age Height Weight BMI %Fat Reference

(yr) (cm) (kg) (%)

International level Australian Pitchers n=10 80.9 (66.6-111.5) Ref.9
female softball player Outfielders n=10 67.7 (55.0-77.5)

Infielders n=11 72.7 (58.7-97.2)

Catchers  n=7 74.5 (69.0-81.1)
Professional baseball player Pitchers n=8 26.5+4.1 189.3+5.6 90.7+9.1 253  13.6+6.1 Modification

(Major-leaguer) Outfielders n=8 28.6+4.3 1862+4.3  82.9+4.3 239  9.7+3.3 from Ref 6

Infielders n=8 27.3+3.8 184.4+4.2 80.3+ 7.6 23.6 9.6+ 3.0
Japanese professional Pitchers n=27 25.2+3.8 180.4%5.1 86.4+17.6 26.6+2.2 17.0+4.1 Maegawa et al,
baseball player Outfielders n=9 28.6+6.7 177.8+57  81.1+47  257+17 155+43  unpublisheddata

Infielders n=15 26.6+5.3 179.9+4.8 83.2+ 8.7 25.7+2.1 14.2+6.0

Catchers n=6 27.5+6.3 178.0+2.7 86.8+ 4.0 27.4+20 16.4+5.2
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3. bEkofinzonT

KFFEDNR ) & EH I OMER %2 RFEEDOLT Y
7 MR BT LR T D &, BTN 12%KE
Mo, WHTRRE TH-7= %2, Tabled (2
MG DK DOENER L2, RFTEOXSRiETF
DI BHENBSENZ EBHREIND. LER-T,
BAX0 BB SNAMIEN S 255/ T
FOENEFICRD LB, REETH-
722 EIETEANAOERTH -7, FEIETE s X
OMHE MV 27 Z BRANO T 0 FERERT L g4 2
&, TG 65— T0NRREDE TH > 72 (Fi)ll 5,
KAFEED (Table 6). /NG OWHE TlIk+ Y
7 AR VBFEOFMG TR Y 7 bR — LR
F-0 70-80%FLETH 7= 2. ZhatEL Bz
% &, AEOMGEL, BHERS EEO§HY
A NCB L TR L~ LIZ ARG > T KEIZH D &
FEWVEEW. FEFICEVKEICH D bDD, #ib
T 5 TEDOF SICWERRTI L IERD ENT 2%
RNTWDLEHITEZD.

RO ERY Y g S THET S &,
JEEHIEM Ly TIEH R LD b RFOFREW
Bz R L7722, 2 TORERER CHEREITA
Lo To. BIRIFETHIR 7, I
BRI HARBRIBIRENRZ N & D, SRR
NEREL D ENTRSNIZ. LOLRRD,
RO a VHTENRN ST D, HFTEF
FIVEMEBIZRA I LM N ERETE TR
WHREMEDRY D D, HARAND T v BFEREFIZIB N T
HRRT, Rova rMTHRIEERHDHICHED
59 EROEH I E T 2ol (G, R
JFEH) (Table 6). Y 7 FAR—AFHFEDOH S b
L—= 7T, @BERROT 7 ¥ A Xk
— X HIRBET B Z E R TRAR BTG 2 oF
0, BEOTRENS L ZEB A OIFEIKHE DK

TS, AR BAE LTV D TR S
AbID.

ERE OB TR, BRSO ST
—EIZB N TRFIIHF LY BEWEmZ TR L,
REYL7ZY O —ETEOEFIAETH- T
HEIFEICAR Y v a VIBTCERENWZ L A2 E X D

L, ZHERBEXERDONIBFIL, ENOEME
IATRE L CBINFR I ZE L T2 e B2 bhd. #
LTZien, B IREICET IR
CVHOMEEZA LI TWD EHEREIND.

4. TN T

AEFFENC I 1T 2 IRBESE M b 7%, AARAD
T EGERTFO 65-T5WREDHE TH 72 (Fill
5, REFREHR) (Table 6). —J7, Wit k
NI, BARANO T 0 FERETD 80— 90%FL D
EERL, F2B 7RPAOFHRRED D72 Bk
BPLKRT D EFRBENERU ETHY, Tk
DI OFEENT » AW THEEEH Th 2 B ER
E DBV (FIS, RERERD (Table
6). 2F VLT Y7 bAR—IVIRFTIE, BEEH
JE A AR L RE 9 2 s BET R JEE bl A7 7 203 AR SR AR LS RV 2
EEBEHLTWD. ZiUE, ®SWEERINLE
L INHFHME OFRERFEIEI TS, YT b
R—=ND7 4=/ RIZHEROZN LY b, %
DR THEOREL LTAZ— b E v v a2l
FOEBEN IR RSN D. 20X 5 et
T H RS, ERAFEE A RE O R E B S LT
LlEZBND.
THREOBEMH N ERT Y a VETHEET S L,
EBEEIHE b L7 ICBWTHFE LD bRFOFHTN
BVWMEA 2R L7y, & CORIEHRH CHRRE
RN T=. KK (FE) OEEZBRT D
L, EEORREFETLL, EFEIHFLY BER
IR EICAA O IR TE Qe AEE
HERHDH. V7 PR—BEELEUB THHH
HKRFO OB REICE LT, BFELE
FOEBREZBRF LIHTIIITORTE LT,
SIS LTI L 0 e RE BNl TH A5 5.
FTROBBGGAICHOWTIE, FRME T —E
(HEXHE) IZBWCTERFIIHF L0 bRV Em %
AL, REYZVORY—ETEOEIAERTH
ST, FREOBHBAICBWTEFELY BB F0
FRBEATND WS EENE, BHEER TH L%
ROME L ITHOBRTH o2 (Jo72 LEENER
PREIC X0 FHE) ©. &I, ~F Y o EENIC

ZD
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Lok RERFE AT —TH, TR
FLovEALTHEZ ED (ThbbEEREZEMN
DIHEENI DR, Fi I DI7e & FRARRE O
BRI B R v a VIEITTIEVWADH D EEZ B
5. BFOSHEORNEL LT, NETHITHE
PEREIT Sm iR OREEE, SMFTH-TH 10m
A OKEEETH Y, FisfibEEICE Eh
L. ZOXIRSERIEE ERICHE) PL—=
T ONEDEND, TRGHEOBIF )6 L OV
M EPEDICHRE I DI EITH L TV 5 ATREMEN
»H5b.

5. BERIIZONT

PREREN) & R E T B A BRI R BN & LTk
HERARE, BRARIGIAE, RAMEBEF SV —, I
REBEESA TS P KSR TIE 30m
EfiEk L ZOBOREEEEEICENT, KREY
7o) ORKRIERESE D —OREY 72 0 O TR
NU—LEWHBEBERARO b, Lo T
V7 NIRRT OEEREE, TR O
MR INPRESHEE L TWVD LS
nNa. By 7 MR—LEFEO®E 2 T, 50m
EFLHC 100m EftEk L N— AT L= T EDTE

BEEF LV T MR—ILEFOHNEH N

Table 6 Isometric muscle strength of baseball player and softball players

R OMICEWHHREZRD TWAH Z Eb, HE
HRAVDEN TN IR ERICLERTHD EE X
bhd. LavL, BBEIOSEES N (MR X
OV i) (0, 60, 180, 300, 400, 500deg/sec) &
50m FEFEER, 100m AEFék & OMICIZFHBE & 7R T
WMo, LEBR->TY 7 hAR—LEFEOHA
X, BICTHROM Az @b s Z L NEERNER
ODLEEIRELRNE D THD.

30m AEFLER, 72 B ONSZ OB D Fe i EH 1,
WIN B EFLVBERENMEEZ R L. LI
HIBARTZN, EROBSOFIMEMEICE L TRTF
EHFLTIIREREVWVESDL L, ZLTTK
HREORKNMBRFE AT —ICHLER DD L EE X
D&, RFROERIZLTHLEEZLND.
o, TTxAV YV REBEOBRSEAEDO E N
o, TREZM 758 2 R - WE CEbZT
47 =Rl BEFERATWEZESIC D, THED
AT IRV T, BN TR OERHRE DN FIC
RKOBNTWS. &6, SEIOBECEMLE
RGEHEDLZLIIT T4V v E v 7 ORFERFIC
BIEIN TV 2D, SROEMOFFEHE L
TERFEHFLOERDBEEZFICHNZ EHEIN
5.

Elbow extension Elbow flexion

Grip strength torque torque Knee extension torque Knee flexion torque Back strength Reference
(kg) (Nm) (Nm) (Nm) (Nm) (Nm) (Nm) (kg)

Japanese professional 5446 206£20 Ref. 12
baseball player
Japanese professional Pitcher n=22 59.2+6.3 67.4+84 73.7+11.1 284.6+60.5 272.7+57.5 152.8+334 1572+278 192.9+323 Maegawa et al,
baseball player (Right) (Dominant-arm) ~ (Dominant-arm) (Right) (Left) (Right) (Left) unpublished data
Japanese professional Fieldler n=18 60.1 + 7.1 69.7+ 8.4 72.9+14.1 242.3+41.7 232.8+39.3 141.3+38.7 146.3+29.1 188.6+27.6 Maegawa et al,
baseball player (Right) (Dominant-arm)  (Dominant-arm) (Right) (Left) (Right) (Left) unpublished data
Collegiate baseball Pitcher n=25 55.1+8.7 53.7+10.2 69.2+12.7 230.0+58.0 226.5+67.1 103.1+33.3 115.8+32.2 Ref. 15
player (Dominant)  (Dominant-arm)  (Dominant-arm) (Slide leg) (Pivot leg) (Slide leg) (Pivot leg)
Collegiate male softball n=9 52.1+6.2 156.3 £ 20.5 Ref. 22
player (Right)
Collegiate female n=9 38.0+4.5 123.0 +20.7 Ref. 22
softball player (Right)
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TV 7 MAR—VREN, HERNE LUK
EOXHIREEE L SONERLEITEZ L%
HEgE L7,

HIREEE LT O T Y 7 hAR—LiRE
I, —MAEYEE L 0 D 2 O RRR NG R & R R &
REREIAAEEZ RS EBHL N E o &5
WZRY v a URREBFEEL, HFRIEHFICHRT
&, K&HE, REBHKECEWMEZRL, Wb
DRINIEHETH D Z L D5 BTz,

FROEE DRI, KRPREOL TV 7 FMR—LE
FOMFAEEFEZE LT 0 BFERT L 0N 5,
EVIKIEIZH D S DDOFEH L~/ LG o 7oK T
ETROLNTWRWATRBEN B I N, Ry
VariTHhEETDE, IhHIIHEKRORE I
S E RN ERDNY, HAT R EREO SO
HEEALEL, D EKEDET & KITH
DR EREP LN D AREEE R TR LE XD
ns.

BHAORS R TIXAR VY a VRN BEEICH N,
FRFEFLIDOENTZENZAL VDI LR
O ERoTo, FRCTTREO N DV Tl
FMRRHENC L EOBBIZE SR, BEERENIC

WL 2 TWEZ LD, MHhORBHEIERIL
MM EEZEE LN —= 2D ANDME
BhHHEZZOND.

UbkozZ &nd, &1 Y7 hAR— LR FEOHK
FIF X OMEDRIREICIE, Y 7 MR — LB
b U7t B RetE s X VR U v 3 VR DMFAE
THIEMWRBENT. RO REIZ, Vo=
TN O—BREOBE (K1) S<vicbik
Mh, ELICEMFNREBICESN L —=
IR T AOERRWLTT AT O L TCHEE R A
REEBZOND.
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Abstract

Physiological characteristics and fitness levels of
elite Japanese female softball players

This study investigated the physiological characteristics and fitness levels (in terms of body
composition, muscle strength, specific performance including sprint ability and agility, etc.) of
international-level female softball players (nine pitchers, eight infielders, eight outfielders, and
three catchers), and provided the physical performance standards of this specific athlete group.

Lean body mass of elite female softball players was much higher than that of their
contemporaries. Further, this tendency was more noticeable among pitchers than among fielders.
The static muscle strength of these players’ upper/lower extremities was high and showed no
significant correlation with position. In contrast, the players’ dynamic muscle strength of
upper/lower extremities significantly differed with position. Dynamic muscle strength of the
fielders was higher than that of the pitchers. Further, sprint ability exhibited a similar tendency.
These two might be influenced by the difference in the metabolic profile of lower extremities.

In conclusion, elite female softball players’ physiological profiles differ with position.

Key words: Softball, Female, Performance Characteristics, Muscle Strength, Sprint Ability
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