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HFT : J§/KERNEET A & (Horizonal Flection Test)

CAT:JE#Mizz E7 A & (Combined Abduction Test)

SNE - T8 BT 2nd SME AT B

NHE : T8 BAE 2nd PNJE R Eh IR

E/I kb8 BA#ii 2nd #1iE/2nd PN BE#R) 71(External Rotation/Internal Rotation) bt
HSP : 243 = v 7 7= JuiX < & (Heat Shock Protein)

DOMS : 3D 7% i (Delayed Onset Muscle Soreness)
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Measurement
before pitching

l

Throw 100
pitches

// \ 2% Care administered three times to each

Aerobic Stretch participant by changing the type of care.

: L leing
exercise training 3 A gap of more than one week was
ensured before administering the next
type of care.

Measurement
after pitching

[

Measurement
24 hours later

[

Measurement
48 hours later

l

Measurement
72 hours later
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1. IBEAETHERE D AIE
DIToOEHORTEIL, MBREHREBERSOFFEEFRFEOL &, T XTEH 14
THEfE L7-.

1) J5BAERBE &R Ehigi D AITE

Bomtt~yy 7 2 H L CliEE - Bl BB - B sl B
BEED -+ JMEE - BEEERREEICY—2 LT

JE /K EWNERT A b (Horizonal Flection Test ; LA, HET) (X 5a) & J§ Mz
% E7 A b (Combined Abduction Test ; LL T, CAT) (IX] 5b)DH|E 7 LI
TA N BOFEIZHE T, BB E2 Ny B EFAMLE S8, HFT 13K
(BEM), CAT IXmi&HR 25, JH 2ndSME (LT, 4MiE) L J8 2nd NJE (LA
T, AkE) IZRRE Sc, d)ynb, ENENOmICEBEIZEE LT ¥
H VI A Z(IVC 77y K48 GZ-E565 229 HH#) Tk L7-Hi# % b
EATHIE LTz,

R IT/— Y F /L3 B 2 — Z (Microsoft #E8 Surface Laptop3)IZHt ¥
AT, EEFREY 7 b =7 @D Image] Ver 1. 51 (NIH, freeware) (2 -
CHIE L7z HFT 13K O BiG > © Wi JE e & FJii 2 & S5t D £ & 4, CAT
IR IE OB DRI D OBERE L FRIOAE A, SME & WHEIZ R IR E
DG D JFIED & O TR & B AT DR & RO 4 % 5odk L7z 10,



c. Measurement of secondary d. Measurement of secondary
external rotation of shoulder internal rotation of shoulder
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EFMmOE (R PEREHRASHER E—E A MM-100) ZHWVWCTH
BRI BE A /) A JE L7 19,

SNFERR L, BERE 2y R LRV & U, 8 BIET 90°4M s, fiHEA & 90°
JEHIAL & & HE(X 6a), FETFHH 5T A BilEE AT mIZ R OMEFIZ THEE
L(X 7a), 7V A 27T A MK ERERMEDNE2HIE LT,

WIERS /11T, #RE 2~y N EMEMZ & U, J8 BT 90°4his, i EAE 90°
JEHIAL A & B 6b), TEFMhJI5H 4 miilus A Mg w2 fE 12 CHEE LM
7b), T LA 7T A NTR U e RERMR I Z2RIE Lz, BERICIE, 8
S EOMREEERNE Z 520K S I +H2ICERE LT T o 72, SMiE - NEER)
L, EnEn 2 BEREE L.

MERHERE ORI & L C, LRiEsd & BEfimoMic@sme etz bz o7
2y, BPERERF ORI E U THRERMOENIER 1175, FERERME & i LA E
CHIINT 2 LA SN TEY, Ziuc X DMENER 1tk (LR, E/ L)
DK TIE, BESOMHIINT VAMET L, HEREEFRAERO—DIT
HEEBEZHINTND 119 ZODARMEIZE N TS, HEKMO B/
R L.

3B E T &R R H DAIE
PeBRE 2 MR & S, R BT 12000052 b, MBASIREALZ & 68T
(X 6¢), 1EFh 1512 #ehn i O Ll AL ISR D3 E T2 THIE L (1M 7¢),
ToA 7T A TRRGEREG I ZHE Lz, WERICE, 8158 EoRE
EENE Z DN LIS IEE L TUTo 70, JE 2 315 ) L 7-.
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a. External rotator b. Internal rotator c. Lower trapezius

muscle strength muscle strength muscle strength
X 6 JHBASIMIER: 71, (ENERS TR 1) ORI E BT

a. External rotator b. Internal rotator c. Lower trapezius
muscle strength muscle strength muscle strength

X 7 FETFHEGIONE
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2. BRMGT T OHRICET 77—
EHIER TRICERANR T T OMREMZET 2720, 77— M THERL
7z (X 4).

3. #REHAERAT

T — & OIEREDOMEIZIL Shapiro-Wilk BiE & L. WIEEO% 7 7 [
DFEE, —ICELE BN CHRIE Lictk, AEZEDRD b L ZITZEIKR
% (Tukey {£) Z MW TR L7z,

BHNO Y +—I 77T v 7 E%, 77 T%, 1 A%, 2 A%, 3 B D
HIEHMIC L 572F, KEWEICED08OIc R vmEL, AEENRLLI
To & ENIRNED B D t REZITVY, pfEIX Holm DIEIEZIT > 7-.

VI EO#FHENTIZIZ R4.0.2 (CRAN, freeware) Z M L, A EAKUHET 5% &
L.
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1. BEAEHEEEDEEDLLE

1-1. BAET I Bt D1k

a. HFT(& 1)
1 BH# (ldaylater) &, 77 C, B, A DEIZAHE 7281 rlEhlsk DK T %
7o, 7% (Postcare), 2 H% (2daylater), 3 Hf% (3day later) T,
A, B, COWTIOFTIZEBNWTHAEREITRD Lo Tz,

b. CAT(ZF& 2)
A, B, COWTNDOFT D, WTNORHIZEBWTYH, AEREITED

HIVRho Tz,

c. IBHVIERT Ehigi (5K 3)
77 1% (Postcare), 77 CIXMET, 77 A, BIZILRL TRV, SHEM
IZBWTHERZZWRDZ. 1 A% (1day later), 2 H1% (2day later), 3 H
% (3daylater) TI%, %77 ORIIHAEREITRD LR Tz.

d. ENIERA Sl (& 4)
77 t% (Postcare), 77 B L L7 7 CITARIZIET L, 2 Hi% (2day
later), 3 H% (3day later) TiX, 77 B &L 7 A, C Cif, w#EhiEk

PABIZET LTV,
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%1 HFT OZAL

(° ]  Postcare 1day later 2days later 3days later
A -4.80+10.92 -2.01+6.71 -4.24+13.00 -1.02+3.80
1.88+10.36 -3.7946.85 ¥ -1.194+8.96 -0.47+9.84
C -4.51+8.14 -18.79+15.22 -2.03£13.06 -1.90£10.73
*p <0.05

1T, HFT OIERFENiTR & 5 HE R o arEhis D 724 2 78 L7z,

%2 CAT &AL

(° ] Post care lday later 2days later 3days later
A ‘ -6.29+10.49 -13.13+13.52 -7.59+15.19 0.62+10.84
B ‘ -1.41£6.16 -4.81+9.87 -3.7349.38 -0.3245.77
C ‘ -5.46+9.03 -8.28+9.17 0.97+4.63 3.18+3.36

FITIX, CAT O¥EKF Ntk & SR ERF O T8RO 2%/~ LT-.
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* 3 JRIMER BN DAL

(° ]  Postcare lday later 2days later 3days later
A 1.10+2.46 -0.78+4.92 3.28+8.36 5.54+6.17
B 4874393  -1.5747.93 3.1743.56 7.5045.65
C ‘-6.19i7.48 ) 73781330 1.79+6.81 4.48+6.43
*p <0.05
FIIL, FIMNEOEERE % & A RERH O T8O 2% R LT,

x4 JBEPFER BN DAL

(° ] Postcare lday later 2days later 3days later
A ‘ -0.72+£3.96 -5.324+5.75 -7.61£5.70 }* -5.72+3.63 ]*

B 0.47+6.50 -1.57£7.93 2.48+6.02 5.07+6.84
C 6984693 | -737+1330 8504730 351700 )
*p <0.05

KIIE, B ORERE % & A RER O B D% 2R LT,
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1—28 D%t

a. lRYViERR S (3R 5)
1 H#% (ldaylater) Ti%, Y7 B EHELZ 7T AIFAREIIKTL TR,
2 H#% (2days later) & 3 H#% (3days later) Ti%, 77 C L7 T A
IFAEEITET LT,

b. BER 5 (% 6)
r7# (Postcare), 77 B LML 77 ClIIARICIETFLTEY, 2 H
#% (2days later) & 3 Hf% (3dayslater) TiX, Y7 AXV L7 7 BIZ, 7
T BXVLTT CITABRBGIIDN EERDIZ.

c. E/TEE(RT)
7% (Postcare) & 1 H#. (ldaylater) 2, 77 B LLERL 77 AT,

HER BN HOEKT23RH7-.

d. {EER TERFE A (K 8)
WTHDT T ONTHORICRBW T, AEREITRD RN,
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# 5 JESMER 1D AR

[kgf] Post care lday later 2days later 3days later
A -2.57£2.00 -2.87£2.02 -0.83+2.59 1.07+£2.95
B -0.29+£3.62 1.37+£3.77 ]* 3.03+£5.11 ]:l: 3.33+£5.69 |
C ‘ -3.01+2.88 -2.04+2.07 3.36+3.14 4.92+3.36
*p <0.05

RITIL, FIMEORERE itk & A RERFA O /)DL R LT,

*6 JEWEER DR

[kgf] Post care lday later 2days later 3days later
A ‘ 0.40+1.31 0.97+4.72 3.524+2.79 } 2.58+3.45 }
B 1.21£3.47 ] 1.77£3.70 3.83+3.56 3.56+3.84
C -1.14£3.76 1.26+4.67 4.22+4.71 }* 4.54+5.09
*p <0.05

FIZIE, BEANEOEERE % & S RIER O oZEE R~ LT-.
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#7 ENOEAL

[kgf] Post care lday later 2days later 3days later
A -0.15+0.08 -0.15+0.16 -0.15+0.09 -0.04£0.10
B -0.07+£0.27 0.02+0.32 -0.02+0.22 0.01+0.16
C ‘ -0.11£0.18 -0.15+0.19 0.00+0.15 0.03+0.12
*p <0.05
NI, FERERiR & A NERE O FHME/ W hERs I D22 R LTz,

*& 8 EIEA T ERBRAER 1 DZAL

[kgf] Post care lday later 2days later 3days later
A ‘ -1.74+1.84 -1.61£2.81 0.06£3.61 1.44+3.46
B -0.04+3.38 1.48+3.65 1.84+4.77 2.72+3.49
C -1.75+4.28 -1.79£5.06 2.294+5.46 2.67+4.71

KU, EIEM N EBRME O RER SN % & A HER O ) D72 R LT,
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2. TU—MER

BIEETRIAT ST T o — R8T, ONF T AR CODT AL ITRTrT Ol
HEELTHDICR DA TWHEE 2. BEHE LT, IRELREWV IR E
BPEEL 22D el ZLThod babROWEEZTANENE o7
DIT 9 ANHF 8 AT ADOAEMEERZ 72, Bl L LTL, THITRIENTED
W R END ] ThoTlo (R9).

x99 TUU— MR

A B C
BKHLHEDICESTWE E- o= 7 OJHEIL? 1 1 7
EH|K{ED Lol 0 1 7
(B BANEL o7z 0 1 7
[FEH] ROBEREFA LR 1 1 5
[EH| BB DIED ERN otz 0 0 4
[ZDMOEH] 2L

EbHDICEDRWE B T3 8 0 1
(EH]|E»ro T 4 0 1
FEH]|BAHANAL 2otz 0 0 0
FEH| ROBERFFRTPEI- T 1 0 0
[EH| 75 20Tz 6 0 1

[Z£DMDEH]A: BN D 6 N\, EhoT25 A

F1i, BT A AERT
A Hp#EER), B AN L vF o7, ho—=v7, C.TAY 7
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fE R BRI A R R AR . REEORMETTIE, mEERMESINT S Z
&C, RIS, ERE, FANAL, HBEEOATEE MK T L 20, BERE R
FEO—RHIZ/D 0L Fbh TN,

BERTE OJF BIEI O 2 A EEE O R L LT, BIREEN S ES 20 2
ZETH~OMmEES, I hary R TICBIH2BLERICEEL 52 5720,
WO ORI M B3 2 829 LEbh T, LiL, 7T7#% KV IME
FIENE LIS O FENEITIR T L, 2 HiE & 3 HIEOWIERTEN®R CIX, A hL v T -
Fo—=U 7B LARICBEWVMEEZ R LT, TA U ZREIZBN TR, =
WA DREE T+ 5 L ST 5 19 73, kubo 5 200, FfkO MR
PEICRALC, WAEIGOZE A N Ly FRICIEFHNR, M L OO MR A
R RN o7z L ME L TR Y, ARRFREIEE L FRICRERAMIC K D%
RTINS T L BR D, —HTREBEDA MLy FUE, iRk Rrse Ay
IR A N2 2 728, KM O MRS B A BN S8, WLk O ZiRE A3
b5 W Zlong, FBFEHIEST A VU VRELIERL, 2 AL 3
H&OWIETEIRNSARICIER LIz EZ 5.

KW, SERBEERORAMFEIL 2 A% 3 A% TH L 2 ENEL, A
B DD I B IR A IR & EIEF U CR— OB FRERT D Z B8 T
MEhs. BRI AEhE % A 7= 354, HFT, CAT, #MEnf@iis 2 B X4
BREZHONZRL DD, WHERBEIEICE L CIIAMBEIHEST M7
LKL, ARLyF o FL—=2 ZHETIIABICATERA LR L TV 5.
BEBOZX T E LT, ARLyF « NL—=U %475 2 & THRERE O W Sk
BN TRIRR S D EEZD.
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i EEE SRRSO EI N S D E VWb TR Y BN 0. 8 DL EMET
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ABFFEDRE R TIE, BERED 7 T OEIT LY IMER T & B/ A B 20
R DTz, BERAT & B L TR T, AMNER AT o 7BV T
KFLCRBY, AMEESHELEA Ny T - FL—=U AT L,
FuwyF o b—=V ZRETIHRTENAREICD R o7, ZHUTEIH A8
ERBRIS, 2FIZH LT Toleb D &, RFTINC T o772 H O & TRRICZED
TWHEERD.

TA Y TRETIE, KRB L TOINER L, MOREERAEENRRL, 2
Afg & 3 BRI, ABFBFEIHLIVARICES Ro. T4 7%, B
2 v 7 XS BHSP) O ZRET S L Wvbit, —i@Eo hL—=" 725
D SEDL EHMESNTND D 207D, MoREE ORREEIZRP- T
LoD, HERBHECHMEHAMET LB 2D, HER 2 A% LGOS e
A EX, BEREZEDOWDD DRI L DWADBEEL TWD RN H 5.

BEREDT A TIET o — FERICBWT S, RIREOS T L LTT A
VUUNRBXFINTEY, 94 7T ABERBD OREFKL TN D,
WO D HRTRICIZENE S BRI 2FEN H D, FRZERMEO A (LT,
DOMS) I 17210 Tid/e <, EMOETHaISE T EnbhTng 2,
Nosaka 5 N2 X% L, DOMS (TR #% 8~24 ff]te L HEL L, 24~72 FfH]
TE—7 %Mz 5L LTS, EEKET A V> 7% FET 52 & TDOMS IZ L
DETRBAD U, B LI ERD.
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Abstract text

Objective: Icing is the most common care method for Japanese baseball

players to prevent secondary tissue damage. However, because of reports

that icing causes decrease in muscle strength and reduction in training

effect, currently there is no standard post-pitching care. The purpose of this
study was to longitudinally investigate whether different post-pitching care

methods are associated with different effects on shoulder joint function.

Method: Aerobic exercise, stretch training, and icing were administered,
at intervals of more than a week, tonine high school baseball pitchers after
each of them pitched 100 throws. A comparative study was performed by
measuring shoulder joint function after pitching, after care completion, and

at 24 hours, 48 hours, and 72 hours post pitching.

Results: No significant differences due to differences in care were observed

in horizontal flexion test and combined abduction test, but significant

differences were found in secondary internal and external rotation of

shoulder immediately after care. Significant differences were observed in
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shoulder external rotator muscle strength in the icing group—compared to

the other two groups, the icing group’s decrease in strength was significant
up to day one post pitching and increase was significant day two onwards.

Icing was the most selected care method in the questionnaire survey as well.

Conclusion: Depending on differences in post-pitching care, the shoulder
joint function changes. Awareness about changes in shoulder joint function
due to different care methods will help prevent pitching disorders through
the selection of appropriate care depending on circumstances such as

pitching day intervals.
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