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MOROARTIRE COERRKT 30%EMMBE~—77 Lz, BiZ 30%EMAFHTO
GM H5#, TAHREELENENRERM L L, FRE CRIESMAR—I122D
ok, Yue—T7DOMNBERXTv—7 L,

WAL M & OV BAAL, RSRBEAfRAZ & L. R EBEi R RIALIC T RIS
HEANRVWE I IZHER L, BERZHEBO Y n—7 2 AWV, RIERAICXE
LCFRENCTRBRWEBRRELZ ) AI I NVITERTZ, FHOEERBIUEI X, &
wEDERERTIN—ZBEZBICLUTHEI Lz, EERECHTIHEBOELEIL,
BEEBENOEMPBRBEI L LTH I —mFhdhi, aryPa—F—3HEMIC
FH LU EBRBRERICELN-ESE AW T, E A (Strain Ratio: SR) %2 Strain
Ratio #8EIZ THEH L7, Strain Ratio #AE L 1%, ME WD ER Lo RTE EE
TERL 2EBHMOEALEHET2HETH 5, MEEENE & B (A).
FOERE #5 PRARIER % 72 VRIS B A A HE & et R B4 (B) & L CRALEIRZRIT (K1),
KR Z BEIAL TR L72E (B/A) #BEH L., A#FHED SR & L7, RTE I
RPRINDELRIBBREROHEMWRBEETH L0, BEEEYME S RE
ETHZETHERNRFMAFEL 25, HIEIX, FHAIZOX 3 EHEVIEL
FEhi L., 3EDOREDEHEE BV THITEIT- 7,

(2) EAEiFTEN®X (Range of Motion : YA . ROM)

AARBEBARZR - BRI ANE I TV a VEZEARKIELZ LDIZHETIT-
2. BEEHOREIT, FEMLZ &L b¥, T=FA—F—%H\T ROM ZHEL
7o, BxPAETE AL CEABMIIRRE. BBENIBEE L Lz, RESONEIX. B
BMLZ & O¥, BB ERARICI=FA—F—%H T ROM Z2HIE L7, BE
HiE ML CEAMIIPEE . BBEBIIELRRE L L,

(3) RBAHIE
BIODEXsystem3 ZHWT, RESERR I OEREGHIH /%R OENHNE S TIZ
TEEMICHIE Lz, WIEIX, BAEZIXMEML, BREfiseMmBiLE L, B2HE
HRAO7 2y FAL FPERAWT T o, HBREO LXHE 3 ROV IT, £k
BIERDOKREEEZ 1 A0V N TEMRVWEIBEEL TITo 72, BIEREIX, R
CMREIUHE D A EE 60 - 120 BE (LR, CC60 - CC120 LFET) THEMEL., HAEE
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Fix3amEe L,

@) v—RAURToarT 4 va =y ICET 3 EEMEMORIE
avTF 4 vamrICBT 2 ERNFMOFPBENRL LTE, BFE. HoR
fe. . RBK. BRORE., LORE (X PLR) O 6EBEERELE (H5),
& IHH X 1~10 ® Numerical Rating Scale (LN NRS L #&89) % AV, HIEH R
FEBEREASEZ, BEIE, O EFRK: (HZX FEEICEALTWD] »b TE
FRIZEL R D 10FEEZER). @ HOWRE (DR - &M - BV R -
(EZiE MBEFICE Y] 6 TEFICEW] O 10 E2ER). @ #F#H : (|
T TIEEICE W b TFEFRICBV] © 10 #E2FER). @ &K : (E&I
MW b BEEICES] © 10 BFEZER,). ® ERORKE : (EZEZ
MFEFIZEEN] 220 [FEFIZRW] O 10 HEEZFEH). ® LoOREB (RFLVX -
Wwe b)) (EZEZ BERICEN] b IEFICRVW] O 10FEEZER.) & L,

(5) 7 —h
FiEeE, BEER, EHRICET I 7oA 2 — e, REHOBENTLE
MIWZET A7 47— (Karlsson 5 ® scoring scale) (2B L Cik. HIEHIRE B
YRI5 ARICEMLEASE (K2, M3), £oftic, RE, £FEH,
EIRERE, A MLy F U7 REORE, v~ v P —VEHBOAE, AWRED 6 H
BOT7vr— b EERL, 20T 4 v a=r 7B 2 2800 AR, #
EHEFERTRASER (K 4),

BE3H  AEHLE
BONTREEDLZ. ETEHELEERFZE (MeantSD) TERL. ML
21X IBM $:84 SPSS Statistics(Version22) % fi V72, #H5EE O % B EHE O
R RFIR R EEDO BB EICIT, REAE—TRES BT AW, &
BENADNIEBIZOWT Bonferroni DEEWEZIT o7, L7 HEE
EEBRIRFRERIZOWTIIEBREE CHEERSITEZ AV, £ 0o AT
fils X7 — FNEB EHEE CTERIFSNTE AW, B, REHLAED
BRI T NTREBRE %R & Lz,

13



EEE R

FAE BN, BERERE., ERER I CRESBENTLEEMR

ERBE BT DTHER - BE - (KE - BMI - BECEEEES LhAN
o7 (R 1),

RS OB RER R E E M TiX, Karlsson b ® scoring scale i, & & & TEH
90.2+10.04, 7Z=EBAHiTFH 90.4£10.06 ThH o7z,

SHHEET A P TIEX, ¥ 2.8£1.05 THY ., 16 4 2 4B EHMEEEMHE
Thol,

B2l HEE
(1) GM (BERERS)

GM @ Strain Ration (SR) ORIERRE R 21T~ Lz, £ 2HEERE OYY
BT — R 5.78 +1.83, B1THI 9.63+4.28, HFIHEHH] 7.34+2.46, RAEH
6.58+1.62 ThH o7, FFORR., HOBWICLLHEEOLLICARREN A
b7z F (1.814,27.211) =5.839, p<.05), E-LELBOFER, —KEFBIL X
UREHOEHEIBITH LV FRBICES HBELNLNI LA D2 272 (F 3),

(2) TA (RIRRE#)

TA O SR DBIEREREZ R 2101 Lic, 2B E O FHMEIT, — R ERS 2.22
+0.86, B4TH 3.90+£1.65, EFI M 3.09+2.13, RAEH 2.87+1.48 Th o7,
ST DORER DB K SHEEDOEIFERENA LT (F(3,45) =3.235,
p<.05), ELEILBORER., —HRERPR I UOREHOEHELIBITHLIVE
BICES. BRRLPV I EBDNoT (R4,

%38 ROM (Ba#fimI®higk)

REBEEIE dids L MR, RBIEIEE R L OUEE© ROM ORIER R & 2%k5E
DEHEEZFR 5 IR LT,

T—4F13, & ROM 3B ICEHELZEL LOWICER Lic, aoRKR, B
BEiEh, REEHEE., ERHEETIITATOHIBWTHEEEIA DN,
ST, BREHBBOLFREENAONT., BEHHBBIZOWVWTIHIZEZERRK
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(6%7KYHE) IToTfER. BITHOFHENEMEFHICLNTHEREICRENI L
Zﬁbﬁ)")ﬁ:o

EAE R L EEAE SR

(1) GM

GM®DSR L arT 4 va=ry7IZBT 2 EBFMOT THEG K E ORE
ERRDD, BERESTEITo72, GM © SR 2 EBE$K L L, EBMRIEFS K
EMSERE Uiz, BITIT, BREZLICERL, BRER 10~K 35 IR LT,

ZOFER., 2HFBRETGM O SR &L EBHEFRICEERMEIXSL LR -
770

(20 TA

TADSRLaAVT 4 v a=V ICET 5 EBFTMOP THEF KL OEEL
DD, BERSTEITo72, TAD SR ZHEBEKE L, THOREYRE
MISLERE Uz, BATIE, BREZLICERL, BREE2E 10~K 35 IR LT,

ZOER, GM L REIC2HBRE T TA © SR & THME P BRICEE RMEEIZA
bz ol,

ST avT a4 va=r BT EENFME T — NEE

BHEFOEELLTHELZGCMBEIVRTADSR & . avTFova=v 7 il
THEBWIMB LI OT v — MNEEIRBWT, BEZFERI-DERBROT
1Totc, BEBOHMBOLHELE 36 \TRT, MBITIX. HBREZLITEK LK,

i, JHBF 16 4%, avF 4 v a = S ICETIEBNEMMER I OT V4
— FNORERBPEONZ 18LDT —FEAWVITo T,

GM @ SR L% DEHKE OHBIZ OV T, REBICEWTHRLRMEEN AL
NRRpoTle, AIRRICTAD SR L 2T 4 v a=v 7 IZBT 2 FBFEMB L O
= FEEEAVWCERROITZITon, 2EACBWTHERMEBEIZIAD
Nigho iz,
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6T EBR
EI1H V—AVEITOHEEEL

AR TIX, RELFARY y MR—LVBFEEZHRIC, 20T 4 a3 =V TF
flie LTEBI R T va= v IqEiET S — b EhavrFaova=y
TEED 1 2& LTHEFOBRETHIHEEDOHELRITo12, iz, AHHET
X MAROa T va U THERICESE, 4 VABOY—X %R 4 DIty
TR & FEHE L7z,

AR=IZRBNT, V=X 2N ODOEBIZYTEZ LiX, #iod (Y
FEAR—Vay) EHEh, 2T 4vas VI OEER 1 DOERLINT
W3 12102060 = OSIT &I, 1 EM L LOIBRERR L, 2 —EOHM %
BERBEEOHEG LRAHMIZOEL N —=V /OB 23HBETHZETH
Do TNENOBEMITIIRZL2BMNNA D, #aBH L LT, O—Me7EmH.
QRAERMOBFMW 2R, O/ L LIIREH, OBTH L LIXEEH
DASDEERD B 20, KR TIE, ZO—BHEHL, ZP%ELS. REY. B
TR A SDEEEZRVHIS T Z1ToTc, RBEFTHIRELFART Yy A —
NBRIZOWTUIL I EOHTHLEEEOHWVESIT Tholr ) —VEE2REH
&L, 2oRBROHMEZ EhEn—KRERY ., EMERY. BITHICRE L,

REOHKR, ZBHRa T4 ao FHBLET v r— b, ELUHBRESE
IOV T, TRENOEBEM THEREEIA O RP o, LOLARRD,
EEEICOVWTITRAIE L7 GM B IO TA © SR IZ, BITH L —RERY. B
ITHLREHTHERER AL,

FREEOEMIIONT, SEAHECIIBEREBRDHEBA V7 RTE £\ )
BN ERA LAIEZITo 72, EERRBINTZZOEMIZ, BRH~DOERLZD
BARENBRESNDDOH D 391245050 ULinLAaR5, RTE 2V ERGHOH
BEEMICOVTIH—BMEOE(LEZBRENETH Y, HEHLRLE(LEZE-
EHB/EIFTDITTOATHNRY, 2T 4 va = BT, BROMEN L
BB R T4 a VORBBREETH D Z &b ) D1039405) KEFIE
T2V TF A va sV IEEO 1L LTHEELLEZRTEZAWVRIET S 2 &
&Lz, BBEERIZOVTIXE, GM B LU TA iz, HEEORBD T 5 BITHIC
BOWTHBEEZABRENADNTZ, GM © SR IX—REMH 5.739, RAEH 6.473
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THHOIIR L, BITHT 9373 DfEEZFL., —RERYPIT 63.4%, REHT
44.9% DEMER H LTz, |

F72 TAD SRIZBWTSH GM L FRIC, —KERH 2.178, REH 2.879 TH
HOIZRL, BITHT3.862 DEELZTL., —RERH T 77.3%., REH T 34.1%
OEMERAL LN, TOFRRID, MIOBWVWC X > THBEELE(T DT &M
bhrote, BAIFEERIZOVWTIXELALNIIN TV AR, EE S 197X
—i@MEE %D GM © SR O EHIE, BIRFARERICHE D FREELC, RS
NIERBEDICE 2 MHWEELNHRNADOBREELFZF R L, KB HME
NICEET 2 LI HNELRICER LTS LHEL TS, RIFEROR
BEIX, KREOBELERBIIFTBTANRY Yy hR—ALBEThoTz, NAHT
vy MR—ME TED) Bk oft, HFELBVAE>BENELL, »—1LDLET
FEEENTVLILDODOELWEMEMES AR—YTHD 19, ZOZEnbH,
N2y hAR—NVOEBEEREIIFEICHEI MIREOGMBLUTAIH LT,
BVEBRMES XL EIL, LB o T, AFEOHEE LFIZOVTY,
FATHR L AROBREPHRICE Z > TN DD TRV EER T,

o, AFETIE, BFICEET L LEX LN EENRFMEST v — ME
BIZOWTEZEZ2/BIZE, TODEE EHEELMICOVWTIIEEIZA LR
Mmolz, HE X, BEERERFENRICABTOALT ¥ a =V TEHEELT
S>TEY, HEEELLARICEENELFLITHNELESE L. HIIHEEED
BMBMEFERCHBEEDCHEME b O TERTHLIZEERELTWVD, EHIT,
s Db EHERFLENRIC, REMBETOHBEEL LI vTF Y
VXS —PENE, BEERBLVO N =V SROERARARELEGEL., BY
BEOoHTH, ETHEMENSET CRIETEECOVWTREL VD, Z0XHIT,
HEBELITHNEOEIT, HEFOEMMB I UHEEOHEMICEET S LR
EZZONDN, RFATIHEERESL N L —=V 7 BIZELT, R T — % DR
BRREETH o, X, RITHEORE EBERKICHS, SEHSRE LRy
v bAR—E, ABE., ARBEETHLIED, BEEOEELRETH -
MHREEEZD, fiE, 1REFOHBREMZER L THoBETH, RV
Ta VOEBENWRLRAESORIIC LY EBITHERM., Py TOREBREEIRESERD
W LRERE LTETONE, LER-ST, V=XV DOEWVWCXY HEEITE
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BEREAETRT LR, HEEZE(IEL2ERIZOWTITAIERE
Thote, SHRIIFEZERS N — =V JEOHEMALRENERATRELEZOND,
fg EBECHAKER BT, MEE, "—=U 7 RBREHEELIOBEEIZD
WTHERRRY, REERVICIRE T 2 Z L RMERE L E X T,

FHi T4 va=rICET S EBNFMEE 7 — FEE

AR TIIEBNLREFREGEELLL, BIOarTFova=r7IZBT5
FBA M - 7 — MEE EHBEERIZOVWT, HEH 16 LFEHELED
N7z 18 BIZOVWTHBEEBICREEZ T, FEHE L OBEIZOWTHEEZIT> 7,
ZORER, EXBEBLVCEREE T, BEXALNL N7,

FBH R T o va s U EME TR, BEERE. KR, A% HoRE, Lo
ARVA, BEORED 6 DOEBIZHOWTHEZB-, 2D 6EHBDOH TS,
Rl EBNREFRIY, HEELEERDL IO TRV EEMREIL T, L
L. EEHREFRIZT TRIMOBREICBWTHHEE & OMICEEZRBEEIX
Ko olz, TORRID, BFERABITANLRELTVAIEFESL, HoN
yRal Vol FRIL. BENRHREDT —F L—HE LRI LR bhroT,
£, ZOMOEBRHRFMLT r— FEE THLIHEFSCERK, LOXFLX
IZHOWNWTH, HOBISDOEICEHDL > TWRWZ EBbhol,

AR=Y DBRFIZBNT, MG - BFEOREERIIHRA TH D, HEF OHEM
RHEEDO ERITIVEET HHHME - EEFTIE. RERNABPRROBRERL LT
Z2iFoh2 9, RiXivi, HEBECHERRETHILOTHY . BEERICO
WTEHBESREP TR TWVS 9, BIZRNOBEERIZOWTIE, AfH 2D
EpL, REEORI HFOXA FRR), BALHEIHHRALIORE, HEE.
HEFEFIAEOFRMEDRA, VA— IV I T v TREREEZHRELTNDE, L
LB L, KFROBERNDIL, BOBWZLIVE{LERLEEHEEICH L, X
MEOHEZEL LTHELZ ROM L THRHEOBWVICE WV EARA DN P o7
D, HEEOE{E ROM OEMB—FE L2V & ¥bh oz, £/, ROMIZIR
L3, MOFEBH R T 4 a =V TFEERCT VS — FEBIZBWTCHHEE
EOMIZBEERZ NPTl b, HarT4va=r T EiTHH, F&K
RS« HREASEHEEIIXA LFMT 2 ENMELEE X,
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ARETRHEEOBEEEICOVWT, BEREGZHERS AV RTE L »
HEMEER LHEEZITo7. SEIOKERNS, EBHRa VT 4 a = 75
77— FEERB LU ROM 0L & OBFEIXA b2 > 7228, RTE % A
wm%bt%ﬁgﬁ\%@@mnibﬁm¢6:kﬁbﬁoto%%@%ﬁgm
EIIH LAHRMEBBEEN 2 EA LEBERETH 2, FMRBEERORER
TRV E, MEEORKELCERRIZHUEFERPELENFBRBEIIRITE LN
MER 9 0b, KVMETEHNRAEFENR RO LN T W, £, RTE %
R LI B ORI 2 BEEEIZ OV TS, FORBENRRENTE LT,
—iBMEE % OB ERE L BE 900 RETHoT, 4EO RTE 2HH L
TR ERIE Tk, MR DM LA B AR MRAE B 3 CHIE S HEE T H o 3 REAL
DEBMEFHMICEKA L, ERFEBI TSI —2FEA LI LT BB THET
RBRT—ZBX/oNT, Z0oZe,hbd, HEEAEN—FEE LT, BEEH
GREERELAWZRTEZERTHY ., Efiar T4y a = 72175 FED
12 LTHHERMERS DD TIERVWDIE X T2,
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FETE

REERFNATy PR—VEFIZXH LT, 45 ADT— X % —fRERH ., 5P
HiEH., BT, REHo 4 2iiipitLavT 4 vasr JiEiRiTo72. £
DRER., EBW T4 va=sV R EET U — b, BHEEEML, £ TOH
BRI CAEERREEIIALDN RN oTe, LPLEMRL, HFEEZLTIEIGM BXLWY
TA © SR i, BITH & —RERY. BITH LRGP THARERENALOL, HER
LEOEWMT 5 —RERY. EREFERICES HEREZOBA T 2B1TH T GM,
TA S£IZFHEEIIHEM (LN 72Dd) THZLEHALNIRT,

7o, ZEEOREEL LTRIE LR ROM 721 ¢/l thoE@EMRa T 4
Yasm Vv IRMERT V- N HEELOMCLBEERALNER 0TI LMD,
arsyavas T EITOR, REESCH N - HRAN L. HEEIRR LT
MTHZEBRMETHY, HEEOBIEFLVBENOERICIEZADFEL LT
RTE [CiXERAMERS 2O TRE RV N EEXT,
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FeE T
(B AHEIT, AR—VYERICBT2arT 4 va=r MmO 1oL LT,
RELFNRATy FA—NVERPEERRIZ, BN R T 4 a = JF AR X
NEDMOT v ir— k& #8F Real-time tissue elastography (2L F RTE &3 %)
ERAWHEENEZMBENICERL, Y- XVBToarys 4 va=r 708
B~OFAKEERNTLIILEEENL L,
[FiE] REFEF ARy PA—VEF 164 (FHER : 19.9108 %, FE
163.1*+5.2cm, fAH : 58.6+5.4kg) IZXf L. 4 » A, B 1 BOHFEERL IO
ROM DHIE % EM L1z, £/, BEHHERIIEB R T4 v a = 7S
TO®7 vy —bEBIZOWTCEREZE S B,
[#%] RTE £ AWRAIE L72E A (strain ratio : SR) 12>\ T, BEER (8L
TGM L¥%) @ SROEHMEIT—MREMM 5.78+1.83, B1T# 9.63+4.28, &
FIAEMEH] 7.34+2.46, REH 6.5811.62 TH Y, HIOBEVWIC L BHEEDOE/LIC
FERENA LN F (1.814,27.211) =5.839, p<.05), 7=, BIEEH (LT TA
£L35%) ®SROEHESL., —REMH 2.22+0.86, BITH 3.90£1.65, HF#E
fE#A 8.09+£2.13, REH 287148 TH Y, OBV L 2HEEOENICHE
nERH LN (F (3,45) =3.235, p<.05), GM, TA ® SR ixdkic, —fR¥EHH
BRUOAESHOELHEIBITHIVEVVEZRLTRY ., BITHTEIHRIEZLL
WZ EBbhoTe, £, HBRF 164 F, FBMNRa T4 a =V M. 7
V= MEEORENMELN 1840 F— 4 AV, XBH RV FT 4V a=y
JEMME T — MEBE. BLUHBEEZNLENLOBEEIZ OV TR 1T,
L2AL, ECOHERBMTHBIIR O R»ro T,
[(BRIKRFELRFART Yy A= LVBFRIZH LT 43 DY — X0 & — R EEFH,
HMEHES. BT REeH0 4 2X]aT Lar T4 va = FiHERITo 72,
ZORR, EBHRaA VT4 va sV HEE T — b, IHICHEEEI
ST, 2HAMTHERBEIA DN RN oT2, LNLARNRL, HEEEKIZ
DWT GM BEUTA @ SR I, BITH & — R HEH. BITH L REBTHERE
BHDI, BRSSP —=V 7 BOEMT 2 —RERY, EFEHEHICL K
FH, M=V TBROBOTABITH CIITHRSROBGERE IXHEM (F51L R
5) §HIEBHALNITRT, £z, MOBENT XY BLE R L7z FHREE %t
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L, ZHMEOHEEL LTHIELZ ROM TIERHEOBEWNCE W BB A Lo
el enb, HREEOEE ROM OEMR—H LRV LR bhrol, SHIT
i ROM IZRHT, o arF 4 va =  ZEERT V7 — MR T HHBE
EOBIICEERAONRPoTZZ LD, HiarT4vam v 7 ETIR. K
MRS BRASL, BEEXRLFMET L2 LALETHY, HEREOHE
SELVHEEIOEMICIRX D H kL LTRTERIZFERMERH DO TR VM E
E X7,
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Abstract
[Purpose] The purpose of this study was to investigate the usefulness of
repeated measurements of surveys including subjective conditioning
evaluation and muscle hardness throughout a season for better understanding
of conditioning in college female basketball players.
[Method] Sixteen college female basketball players (age: 19.9+0.8y/0, height:
163.1£5.2cm, weight: 58.6 £5.4kg) participated in this study. Muscle hardness
of the medial head of gastrocnemius (GM) and tibialis anterior (TA) was
measured using the Real-time Tissue Elastography. The muscle hardness was
estimated as Strain Ratio (SR) by comparing the strain of the targeted region
and that of an acoustic coupler. In this fashion, the lower the SR is, the harder
the muscle is. The muscle hardness and Range of Motion (ROM) of lower
extremity were measure once a week for four months. Also surveys including
subjective conditioning evaluation were answered every day in the same period
of time.
[Result] The average SRs of GM in different period were following; general
preparation period: 5.78+=1.83, transition period: 9.63 =4.28, special
preparation period: 7.34%£2.46, competition period: 6.58 =1.62, and there were
significant differences between the periods (F(3,45) =3.235, P<.05). SRs of GM
and TA in general preparation period were significantly higher than those in
transition period, which means muscles are softer in transition period. There
was no correlation between each item of surveys including subjective
conditioning evaluation and muscle hardness.
[Conclusion] We carried out a repeated conditioning evaluation throughout
4-month season by dividing it into general preparation, transition, special
preparation, and competition periods. There was no significant relationship
between the survey items including subjective conditioning evaluation and
muscle hardness. On the other hand, it was found that muscle hardness in
transition period, when training load decreased, got softer than that in general

and special preparation periods, when training load increased. It was also
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found that the change of muscle hardness and the change of ROM did not
match from the fact that ROM did not change throughout the season compared
to the change of muscle hardness between periods. Moreover, it was suggested
that muscle hardness need to be distinguished from muscle flexibility, strength,
and endurance when evaluating muscle condition. There is a possibility of the

Real-time Tissue Elastography as a easy and accurate method to evaluate the

substantial hardness of muscles.
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D DIRTE 5.33%x2.73 5.056+2.91 5.40%x3.13 5.31+3.15
HEE R By ) 7.03x0.81 6.38£0.90 7.11%=1.20 7.07%£1.23
AE 55.42+15.04 55.41%*15.06 55.06%£15.34 55.18%£14.80
AR yFOD
1.55+1.50 1.58+£1.77 1.40x1.16 1.561%+1.32
K
T yP—T0
0.90x0.71 0.92+0.76 0.99%0.76 1.05*=0.81
HE
AN D & 1.00x0.53 0.92+£0.43 1.01%£0.53 1.01£0.53
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