EREIEF (CH T DIZERENE R =

RORNR BILD ([CREEZS X HEFDRE

Considering the factors affecting elbow valgus torque during pitching in
high school baseball players

P SEA L AMRITRR L, AR R

3?_

« 77— K : Pitching, qualitative motion analysis, biomechanics

BERBYE, NA A A H =T A, EHENEIESHT

(BE) &b oF EERAYME (Maximum external rotation ; LT, MER) B#Z4E U 2 B4 b
W& o THIRNEENFEATLLEINTWS., YLV 7 OBIMKRT- & LT ER &0 R
RN P BREIESZT S NG AWFZE0 HIIL, AR L & ICHREREMEh O EN B L O
BESATRE RN SV 7 IS RIET T2 LM T A2 & & Lz 5, W aREEkET 38
Zaxtgl U, @miRREES L LT, HEiEE 2 H T b Vs - MER 4 - 7— A A
E— K- =2 FEARELZFHIL. /2, "L AE—=FH X5 % HWwWT Wind-up * 5 MER IZBW
TOMHHZEMENEESNEE & LCitw Lz URERE IR b v o, SiHA T % SR, iy
B L OB ERENE DTSR L LENIRO 24T - 72, #ER, WK Vv oA B2 BER T & LT,
& MER AR SNz b, BEREELRE (b) 35K (b=066), MER ) (b=-025) T

Holz. TOZTENS, HEE MERAENNWK NIV I ICEEEZ52 5 2 LARIEE N/

MER 4 &

WL Tid, MER MEMEAT 5 2 & TR Vo 23809 2 W RetED S 5.

1

BeER By 11X, — M2 X, Wind-up, Early-
cocking, Late-cocking, Acceleration, Decelera-
tion, Follow-through ® 6 Ml XL 5. 6
MHoOMWEIZZFZFN, Wind-up [ ZIEEKOIEE > 5
27 v T % i Kz L (High-knee ; I'F, HK) L
72, Early-cocking 1 HK 25 2 7 v ZTHI2sH
I (2 # (Footplant : BLF, FP) ¥ . Late-
cocking (& FP I 20 & J§ B i e KA e fiz. (Maxi-
mum external rotation : AN, MER) #/r¢ % C.
Acceleration 1Z MER %*5 Ball release (LT, BR)
L 7z, Deceleration i BR % &5 B ffi i KA
7 (Maximum internal rotation ; LL'F, MIR) %
RTETTHY, Follow-through (& MIR 5 5

[

ORI RRE ) NEY T a vk —
2 ORGSR BE RO R
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fizikD b2 FTLERINT VD, ZOFEIKM
D9 b, Late-cocking 7* 5 Acceleration {238\ T
PRI BEE S5 E T 5 2 A S hTnw b,

Fleisig 5"1%, MER Fpi2id424: 28Nm, mkisE
48Nm, K%2E 55Nm, 7 1 BPER#E T 64Nm Dk
AR DIV 7 23589 % L it LTH ), Adam
571&, MER KEDAEE MV 7 32 D O ERI
EEZIXRITHE—DV A ZHFTHILI LR
WELTWSE. 202 95, MER BRI b
V7 DI B IR B E OB 2 1218 5
A—=%—Td»Y, HAMMEE T (Ulnar collateral
ligament : BT, UCL) ~EEH 7% % #5722 A4 b
VoMb 5B Z LT UCLEERREE 2 &0
WEWEEPBETHLEINTNEY,

B EREEOFREZRA L, (1) Overuse (F2Ek
B, A= 78k8) (2) ARMER (0 BisR
J17% £ O B ARBEREIRT) (3) B ZER (4S8 8] 7
BEREE) ORE L 32T onTEB07, 4ot

Vol. 30 No. 2, 2022.



ERFHEFICH S RIREIEPONAR MLV ICHEBE 5 A 5 BFORE

BCRV 7 OBIMKEF1E, FEPKRELZ EO KR
FRHEY, R &0 T 3 =< RV, Y Rk
BREPVET AT H NS BATIIZE Tld ko EN
FERTIZ BT bV 7 23885 2 k1 = P
EREEDS TR SN TWB"Y, X512, Acceleration
R I P BRI D I BB 2% B ST & D D ARWALIEIC S
5, \WbW®s A" % EDEMEN A R ER
BED A MV OBIME & LTEZLNT
W5Y,

Divis 571, /INFAED S EREZ RIS,
B 72 AN BRBCEREVE & AV S v 7 O BIARYE 2 J 4
LTED, ERAICBWTEEN A B ERE{1E
% RO 72 b DIEZRITEVEMNT I B\ THAE b
VBT AZ L E2HELTWwa. LA L, Di-
vis 5" ORI BT 5 w3 BRE)E 54 D 1]
H1x, Wind-up #* % Early-cocking ¥ TOHIH T
HY, —MANZERIR T ) IRENE AT IE 4
WoTITH. F72, ZRTENESHICL 28D
ERMENEGHT & NI b v 7 & o BIFRYE % A
L7 GFAET 5D 0o, M S e E)
PEGHT L IV bV 7 o B % 4 L 720781
W LSRR Y725 2w,

Do Z ehs, KRR EHREEE & HI2E
B PRERBIE AT B X VBN IE 5 2 PR Eh 5
MradilEefe LTI V7 IZEDRES S
THENPEHLPIZTAZ 2L, RERNEEY
io—Bie$5ZZHMKE L.

HRELVFHE

1. W&

AHE Y e BRIC KR & & 729 AME - BED R
WA S BRER AR R 23 i3 L OV O A T ER
BFRERE Lz, BRYVEEIL, RFZEOSIC
ML CHEINCGETHELN VDO, EHICS
MTETWZWE O, EEWALEZ LIHEREE
EBTERVLO, EMOHKICE ) 5e L
TABEY LR EN-dbne Lz, B, Kif%k
(XA I VR be A B B X D RER & 1572
(KFAF © 2019-01). ARBIZEOSIICEEL, 2T
DRGHE, NEEOREZ D L IIRES L RS
DBHDITIE, NVY UFEFITMHEY, EOMRE,
WE, B IO REOIDY oz &I LTI
B L OXFEICTHMLT, FMIZTSMORNE
7.

HARRRKX R —YEFSEE :

2. Bk

FANCWZ B LU0 T v — MREE T, B
Ty RITHnho+—3I 077 v T&iTo
72, Z0Ot%, 1844m DA v MIh > Tty b
Ty TRY Vg y L) EERE&RERICTS 1%
L7z, PLFICEEM A2 R

1) EXEM

R, KE, BERIE, RV a v, E BT
OFEM, PEAREE, BRAMEAEIZE 9 23 H 2 I
L7-.

2) ENMERRART

(1) EHERIEMES T

NA A= FH X F (CASIO ##, EX-ZR50) %
EHL, %27 v 7ML 240Hz & L7z »
A AE—=FH AT 2EITHI B L ORI 2 58
$ U720 1844m o A v M2 najHEkiz T
EEkA 5 mPEER L, 5 MOBEERD I HIHRZEH IR
b L7 ERENE & TR G & L7z

EVER B EREEATHBICBE LT, 56",
Divis 5% 3 & UF Steven 5 D IL#EE BE1ZDE
R, @Hip-first, ®Hand-under-ball, W&RgGD
& GORMOME, ©OAT v 7iE, @Top-
position (2B} 4 J8 B 90 FEAMZAL (LLF, TOP
JFAbER), ®FERER, O T2 @ 9B H % 5L
L7z (B1). #105"Y, Divis 5% B X U Steven
5 e F —FRZ L 7= £ H o btk e Ak
R1ITRT.

P L 72 B % BRAEHEE L 3 S4B iERR L
ANERBEFHROEOFEmZ IR L7z 3409 Hikd
L0l E & N e BEREERS SR & L TERIRL
7oo F 7o, ARERTTERA ORI LTIk
BN 7 + (Kinovea #1#, Kinovea) ZfiH L
7o. B, AR CEyM & 5 LB 3
L, REBRAEELT AR - 84F - 11 AF THPERBI R R
HL, TEREEO ML —F =GR H S D D
W77z Fiz, WEREMEGHT 2179 1ZH72o T,
RTEOWMARERERY Y a3 v, MhoOBISREOMEL
EDOEHIIBISE I L TERILL TIT o 72,

B, KWEEATH T o THANFFERREER
D& B RNBNE S 20BN EES T 2, &
MR TOBILH TH LI FFE L 3HITIT-oTD
bW, ZTOMEMGEME LW L2 R
MER B DR FERET 061 & 7% - 7225, ZD
MBI L CTid 1.0 ©, RIFREEEZ RO 7.
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"R %
1 EROEEHMTEE
OF&fIE, @ Hip-first, ® Hand-under-ball, @F8 0%, @RANDEE, ®RT v IHE,
@ TOP 84t ®FRAIH1ESR, OFRTHV
A-fetE B-FEtE (®D &4 B-C M)
x1 BHuERE
A
Wind-up O HK R O Ml o T8 W o> Hp i & BB % 5 A 728850 % 38 2 M i~ o> T
R
Early-cocking (2 Hip-First I;gg VLB B AMARE (25647 L TR TS By 3 % Hip-first 25580 5
A4
(3 Hand-under-ball AREASHAR LR =V 2L TV A TFESIRIEZ VTV DS
FP OB & JE A AN U 722 BN IR BRI O BB 2SR )7 1 A SIS CHHTE S
®RADIN & F—ALTL— MK LTERETRN
®AF v I A VATFyTH LT Y VAT YT
Late-cocking (D TOP Jg btz FP % 5 MER @[] TR — W hsikihi & % - 72 % Top-position & &%
lrgyj %g%@&"iﬁﬁﬂﬁﬁ@ﬁﬁﬁ&ﬁﬁﬂ% BE# % 0 5 PR OSEATHRR 0 LY
MW
MER O LN RO HYL & RO IETE A S 4 &A% 25 B DL 1
OB T2 PR ERAT B 585 A3 T8 BRI 8 2 % A 72 AR L & 22w
(2) EEREEDIT % motus BASEBALL (Motus Global #1#) o+ >
MR RN A S A BRI, BEHEHIEETH W= 2 =T 2RISR I REAE L, &EkE
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2 motus BASEBALL

A BMEHRIEBE XY —TORAICIMWE N S
B:IREREFICA U — T RFORKAICEET D

Fii L7z (B2). motus BASEBALL 1, 1000Hz
TSN D =WOM#EER E Yy fuXa—7
2R L 72E MR ZEEIEETH),
*—1%, E&E69g, K& & 38mm x 25mm X 10
mm CTd 4. £~ % —I% Motus Global #:2f%E L
TV NI EEA S 5em #hr (2 fifaE) ORilE
WRIEBIC A S 72, AT G e kB E AT
EARRD ST 5 HRER L, WRFD RS S L
7o PR ERENE L L7z, 75— % 1& Bluetooth LE %3 U
T, AEBEBICHBLIZAT= 7+ DT T
r — 3 a ¥ (Motus Global #1:#, Motus Throw)
ks,

KON T —FIEHAIL V2 - MER M -
T—AAE—F BRI LEMAETH L. FHK
MV2ZE EERTOY—2 PV L LTREFKS N,
Nm THH SN 5", MER ik, Hifms 38
LT, JH B 90 BEAVERAT IR B ET 90 B Hh AL T &
HLEOEARTY. 72 A= NI, KA
e aEE2 R L, B/ Tihll s s, BR KL
B BENE, BRI O & AN MEEE LT
o s, 0BEE 90 EixZhENaibisKE, M«
(RS N

7 B, Christopher 5 1 motus BASEBALL
DOHEHAERYHZ UM%, SR TTEMEIFAT R E & DA
MR- OME L TBY, MERBEZEhER,
BR K BB AE (095), 7—2AE¥—F (0.85),

HARRRKX R —YEFSEE :

MER #F£(0.94), AR V2 (093) & il L,
HIFR iR 2R L CTwi.

3) HrRETEEMR

PEREREINAVL NV 7, T R BRI
" (FE-ARE), 2RNEERESI (MER
R - 7T —2A A —F - BREF EME) BXO
EVER B EREI AT BFOTHHE) L L, v
EBRAT HRNCLEILME MR L1212, AT
TIARE X B EORG &AT- 72 Faty 7
MIR281 2L, AEAKHEISwN & L.

B R

1. BEXEM

12409, BIMBEEIZY TR T ST, FHED
Bonz38arNRL L HREOHEEIX
1720+ 7.1cm, fKHEIX 705+9.3kg, 4FH#flE 155+
13 TH o7z &d, Willdh#xi) 31 44, &l
THTHY, KV a yi3xF 184, WHTF24,
WIF 11 4, NEFT7HTH-o72. dBR30%D
BEFNBEHKERFEOEFHEALTBY, £09H
% 15 %058 B, 28 S BAER IS BEE DS D - 7.

2. ENEREMR

1) EHREMEIT (R 2)

TEVERBYVE3HT 35 513 Hand-under-ball 122w
TREpIE%ETH Y, &dBEEIS VI HIZ TOP
JBAMEET 17 % (44.7%) TH o 72, RWT, AT v
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x2 EENEEMT

B Ee (%) B (%)
Wind-up O s 6 (15.8%) 32 (84.2%)
Early-Cocking (2 Hip-First 4 (105%) 34 (89.5%)
(3 Hand-under-ball 0 (0.0%) 38 (100.0%)
FP OIS 10 (26.3%) 28 (73.7%)
GRMADI X 6 (15.8%) 32 (84.2%)
®AF v FE 13 (34.2%) 25 (65.8%)
Late-Cocking @ TOP TFhbiz 17 (44.7%) 21 (55.3%)
MER O 10 (26.3%) 28 (73.7%)
O FA D 4 (10.5%) 34 (89.5%)
x3 TEMNIEMAT MER fE#IKETICBIT A NV 7 o —Fl
Mean =SD X 3IIRT.
MR R V2 (Nm) 397+88 AW Clx, M7 by 2 39.7+88Nm, MER
MER 4 (°) ( ) 169.3+10.5 MR 16932105 ETH D, BAEZRRICL7-8
T7—=AAE—=F (°/sec 8932+73.1 Jul) a :
BR B B () 5384146 FOWFgEY Tlx, HAMZ MV 27 48Nm, MER £ )&

SD : Standard Deviation

THLAEAY 13 44 (342%), RO & B X Ok
#2310 4 (263%) THo7-.

2) EEMEMESMT (R 3)

SE R IEIE AT R R, ALK bV 2 39788
Nm, MER 4/ 1693+105, 7—AAE—F
8932=73.1 £/, BR R LB 538146 BT
Hol.

3. EMEFESMA

AR bV 7 OFBERBERTE LT, KO
<001) & MER f £ (p<005) 23l i & 1 72
(ANOVA : p<001). %&b, HEH#FERIHEE (b)
X & & (b=066), MER £ (b=-025) Tdh - 7=.
FEAVRC b v 7 (Y) %73l 9 % & kg i,
Y=-7046+0.84x & £ —021 x MER f4 £ & 7% -
7z.

VIF (Variance Inflation Factor ; 73 KRER)
ZHE & MER M) L $12 1.00, g2 (RY) &
0.50, H HEEF R AR IL 047 Th - 72

zZ ¥

KIFFEDOFER 2 S &K (b=066) & MER
(b=—025) DS bV 7 (2B E 5.2, FEiE(R
FRREIZN S W OD MER fESKRAT 5 2
ETIRAM MV SHEINE 5 Z & AR S 7.
REFFEIC BT 40K 7 MER £ A& T &

346 BARERR AR — VEFREE

T4 ETH o b HE L TWaD. T2, AfZE L FH
Uil 2 B 2% T & % motus BASEBALL % fili i L
7o 7 uBBEGET MR LT 5\EOMEY T,
4R R v 2 60Nm, MER 41 157 BECTH - 7z &
WHE LTS, AR CIRREREEZNRE L7
O, TuBREFENSE LEEonse” Lt
Y22 LR VAS, BEER O L B Y
DIEHINTWDRY Z 2B F 2, RWIZEIZBIT
B ERMEIESHTOBIEIZRZR LD DEE R 5.
PEREIEH OIS IV 7 DS KA % 7~ § DI
MER & S Twb?Y. MER BRI AR [l fiE 12
PENF 78y 7 LIFEN S EEOEANC X -
TR=NVEALFE L 72 T2 OY I £ 0 75 B
DAL ABh & A4 U, Acceleration Tlx MER
5 g & MR LIS BE 2 B T8 ) k3 2
&b, MER MENKE WG T % f
HLEERTEX 2Dk L, MER AED/NS WY
A TIEBR L TORVHEHIPITL ) L2 HERA 1
VLT SRS A N R A B S 2 L uiEos
Tk =< A (REE - BeEREERE) 2T L
PR BB, Z0720, K=NVIZNb 5T
AT 22 LK DI P V7 2RI L -0
TRV EEZONDL. 2F ), KEkTHIT
BBy 2 U BB o> f s BE & A A 3 o0 (TR
L, MER AED/PNEWIGETIE LY EEOH %
A LAMBEZENS SR Tdabiw.
FREEHIZ MER AEEARA L T 2% EFITIEHK
ERE OB S B 57 L Em s R BN I BT 5
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3 MER AERDEF EELRFO—F
A:MER AEHVEF—MERABE ; 148 &, F4 =MLY ; 58Nm
B: MERAEHEKXREF—MERAE ; 183 &, F4R MILY ; 34Nm

WREMEDSE 2 SN B - OEEVLETH 5.

RIFZECINAML bV 7 ORI T-& LT HEMN
i S A, SEATIESEY & WAk OME R AR L7z, AT
72 Gl L 72 motus BASEBALL (2 [W ] L 72 A
= 73 OT TV r—va v, WREOH
BRI - EEADL, RSN by
I HEALT BHBEE o T B, TG ERERS
EHRBEERDLDTHY, M2 2HETS
L CHIMENLEL 2 57-0TH5H. RUJETIE
FREBIUHBEZFHIL ThZwngs, —&1
WCHEENEVWIEZELEESEVWZ PR
5. TOD, HEPFI V7 OBEERNT &
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F 7z, ARWFZECTHI 72 @ PER B R il S
WV OFERET-& L CREO b N o7z,
ARIFFEIIATT5Y, Divis 528 X U Steven 5D
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5% ot T, FEMICB W CREENEIES T
H H T % Hip-first Btk H11& = R oCBY VB f#AT 12
BB bV 7 ozt LTna. Ly
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first IS LC, MEDOWIEL R HERLE R 72
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5. F7:, HAOWHRIGEF O E LT, B
Mg o REREIE RS 7 + — <V A Dk L
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BRI OB & 12T 2 IFED Lo, R
2B\ T Hip-first B PEBI A 72 5 o 72T REME S
b5,

HARRRKX R —YEFSEE :

L L, BatEBiasid % 2> 72 TOP JH MR
LT, WAL bV 7 B X O @B e 5
MrEE & OBRIEIZRED SN o7z, KEFGED
TEPER BRI 13— IR O AN BN E O A 4 % H] 7
LCBY)EMEDMRNER E2ZEB L TRy, #
FEOWFRTH —HEpi TOR RENWED A M % HI i L
TWDD, REFFEDOREED S A b v 27 o8N
V2R B AN BLBIE O 8 121 — 5 2 0 FI B L2 I FR AL
BhbeEZONL. HlzIX, HHEOEMENEE
ORGP T L IZED X 9 gk % & o TEIME
ZLTWAe ENFHIHE L LTERAOLNS.

AFRDOMRGF & S 0BEE LT, KR TH
ANV 7 BN S A A5l S AR
NENTA, R A5 EARZECHT-& L
THIH SN 3HH AN A bV 7 % 3
LHRTNHZEENH L. Z00, BB
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$72, AROWNZREIIERY Y a Vv ORETE
WHE L TWeloRY Y a VG OREKEMET
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Considering the factors affecting elbow valgus torque during pitching in
high school baseball players

Nishi, R.*!, Obokata, Y.*', Kamatani, K.**

*! Higashimaebashi Orthopedic Hospital, Rehabilitation Center
*? Higashimaebashi Orthopedic Hospital, Orthopedic

Key words: Pitching, qualitative motion analysis, biomechanics

(Abstract] (Objectives) The purpose of this study was to clarify the influence of quantitative and qualitative mo-
tion analysis results on elbow valgus torque during pitching.

(Methods) We analyzed quantitative and qualitative pitching motion analysis using high-speed cameras and In-
ertial Measurement Unit (IMU) in 38 healthy high school baseball players. The dependent variable of valgus
torque and the independent variables of physical characteristics and quantitative/qualitative analysis results of
pitching motion were used to perform multiple regression analysis.

(Results) The results of multiple regression analysis were height (p < 0.01) and Maximum External Rotation
(MER) angle (p < 0.05) as significantly related factors of elbow valgus torque. The standard partial regression coef-
ficients (b) were height (b = 0.66) and MER angle (b = —0.25).

(Conclusion) The results of this study suggest that height and MER angle affect elbow valgus torque. There is a
possibility that elbow valgus torque may increase as the MER angle decreases.
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