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Female Athlete Triad. Med. Sci. Sports Exerc. 39(10):1867-1882.

2) Morrison NA, Qi JC, Tokita A, Kelly PJ, Crofts L, Nguyen TV, Sambrook PN, Eisman JA.

(1994) Prediction of bone density from vitamin D receptor alleles. Nature, 367:284-287.
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AR TE. 2007 FLIBZICSOIMNEN THHBARTEBL, SvUY—ERNTEDRRG R
BRIMTONFER U ZEBAOINCT B, FTo. SYUN— D oBESNNEITELVO R TIVIMh 5 H
SNZRRIC. ZOHRTHBEDLELVDEDIC, EDFRBEILN I TZONZBALMNIT Btz H Y
eLTITOT,

2019 £E(CAD, SvUY—ENT MLF, MMAG ELVHTTZB 501 DEHANRAE Lz, £EB5 N0
FLNEDIBRERSECNET MTBF-ILF DR BNENFFREEHH TSR THS. ILF (TN
BUTWBEIAIZ, 2016 F(CIFBAREODTD2NERLZIFTHM, IMETERZLESD 20 HhE
LI EDINERBFENHZIRETHS . BHOEITNITOHNS LB, BEROEAHEHEBNEIEL
TLWBEIRN R Z(IoNS. ENLSMNIRBDIVIM ZIEFAEFEL. S1& ILFJ OLIIT3vY
Y—ERSMIEENERILSN S CENF RSN STz ftrIEAEN RHoN S,
NFTCOARKREHTE, ERCH/#NLTOTE—F—ZFU, BARANCHMPTVLICAR
D7V ARERMXALDBNEITHNDI DD, Sy I—TTHNTWBETERFEFENDLLY
LOMTHNTHED. SR ERRRTDEAL LBV DRRICI v N —DIGIRIG A — T A ST HBHTA
YIVDBEBRENBIENON., FSCIv Y- DEHUEEEDFFEFINR TEITHBILENONT
LWVz, SRETR, HERICRT4—IVTAMERET LV IFLBEADITHN, BAREIYIR
— WA THEBIMMTON S LBz, EDFERYITCIy a8 E . AV TAME T BHIRXYVTI(CER
KEFEFHBETIVIMMBOXLERSB LT BRA DM TON S LTz, FTBE D
ERNANBDOHGEFHECESHNENMTIVE, 2020 5 4 A 29 B ILFJ OAR—LA
— I LICTIVIMREIREDIELNRESNLEDFERMEE SN, LS ELIVIMAARK
ZIIHEICITONS FTETHIZH. EHETREEITOFE CHD.
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A&, MEEBVARICEZZCETRYIL TV RMI AL TORBR EZOFENRALL
[ZENTLVB (Cantor et al, 1987) . BAIRIAERE(S, “BEANBIFEIERTBHOEALF, S,
FE, &, BREO—E L/ A—0"0ZETHN, BEDINIA—IVAICH T BRIMETFEDIND
A=V AT BERRFHICL DT 4 DI FESN D (Norem & Cantor, 1986) . N ENDERENRIBE
[FEAFEEER - EMTINDHENRLBDENIHRESNTLVS (e.g, Norem & Chang, 2002; 4+
1L, 2005; 441U - TR, 2008) , LML, PAYU— MIHIFZERENHIABEDOIFHICOLVTHRET SN TLY
BUWES, NIA—IVAICENBERSFFHMICRETSINTUEL, PAU— FOFEEIRIAREICD
WTHRETT B CET, Bkl UTRERMICEZ B ot BRERICEN>CEHEICEMRL, BHTE
37 A)— FOEHERLNNITIENTEREEZOND, ZCCAMETIE, FREIBEICHNTT
A= MRED LRI AR EFRALTVSDOMNIDWVTHLMNCT e BRIEL, AEXR
FIA—TVAFIWAR—VEF 121 B THO, FEFEE, RIS CEEREACLZTVT—
MEEEEREUL, AERABIE, OBEMHERE G, 2015), QAR—VICHITRHREFE
FRREREERDL, 1993), QAR—I B RIABFBERE (885, 2017) TH 7, [FUHIC,
SR BBO N EEITIDDIAI— S ET O, ZORE, 4 2O TORMA SN FESR
SNz (UO B, RP %, SO #, DP ), RIC, RAMMABBICHREFEARTHLUVBCHEBSE
BITOVTHRETLIzECA, DP B3 SO BLNLHRBAFER LD/ RN B EICE DN (p<01)  F
Tz, DP#H LU SO B, &HEl, WILIEZRVUVY, IT74— b, FHli- RE(CHVTRP BE#HLUUO
BINLEEICFRIENE (<01, p<001), ZD—AAT, SO #ld RP #H LU UO LD H
SR NROFERNBEEICEN L (p<01) , LLEDIEND, DP BHLU SO BF)\T+—IV A%
FIBSEILHOEBELT, BERBEZEEITOCVBIENBHLMNIG R, £, DP BB LU
SO BI)\74—YVAEFKIETRLHICE N PERETIDON, BRERICAT-ECRHES

BOARIFELSENRINE,
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B/ ULARIBERVVEH EMROITED . JBEESSLUE MBIt ESH LV EEZ
RIS BZhDBRY—ILELTRERSNTE, CNEFTORRTALLGNZTO R ILDEFERE
(& ESEEDEIEERLON TS, LUK D, in vivo TORRYRHEICEDUES - EEHEHT
HhDEEEEDRMECE . FERERVLGN TG, EXT, ABFETIE, BEULHE(2 Hz, Eifi. 3 Fr
EDEaEHE (66 Hz, 225 #0/47:5#), 3B e ALVC, B INERRRICLS — BN EER
BRI EIG DFE LU Z R EHRET U, RNA-seq (CE DGR FRIZOMEREMMBITEZDED
PAZAVTAITAIAGEITCLD @i BEAHE LD B L IR A — B DB T ESHICR
HE T BRTREIENTRIZSNIZ, in silico FHTTRONIEFN RICEIE, BUNECEiEE 3 tyvay=®
FELEROARBEIET VDT ERET Uiz, BN HESMRERICEINIEERDRIFELAMEAL
LATAMIIR, BB EERESHNIT, —A T M7AMIUIT IV I-AEBEILEEERHBHE
WRENT, BYRiEC O™ 70 MUV, BHEMICI R R ER EFE L (ENIEN, iF
IREHEESREIED L5 | MFRAkeE [(BRRCHEREIDR L), FIREROEC, EROFEEL. 38
HEDFEHTINDKREN Tz, EH LD R, 506 L D EHARDULHEN ., F(C in vitro TOHREE
BISERRTBERICHENT, FRBERETIN THEILERT . AR THONZMRZIGA
FBET, EBCIHABANBEIS DM ANZXL DAY, FHULESHLT DRAFRLBER

RDORNRIENERTES,



MREERER JE R S BB E ) 74—V AILBIFR 7 RAEYD B LU I 7OV IRE N DE
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MRRKREL BHF EH

R

EFORENICIE, FIZEEELBRFRICHUTE 10 ETHRENTONSERELEFEEICT R
AEYDEEAICLLTITONS. —AT 3 DLl LB ETOREREFEI7OEYIEENICLST
TONTHY, BRBFEBISELEENEFRAL TS, EFORENTAMSE 3 FEENIRILF—{#
BRICEREH T, EFORNTMTION - THS. IHE, AHFREANOFHECHLT3
PEEARFIVTE, BEFREEANFHETEZIENHRESNTS V. ULHL, 3 £ RN
VI REDINODOFHET A M, IRTEENFDNNT—ERENTA MDBEFRNOETEZLTHD,
EEFOIRIF—HIERERT CETVINMITERATHS.
€El:p)

3 NEEARFVITROIRINF—HIEROFEEEZHHL, PROCYYHLIUITOEYEE
HEDREFEBROMITRIEELE.

[75:£]

SMER, BECATERZERBM 51 £(5FHH:204+124 5%, HK:171.8+57cm, (KE:
67.7+7.0kg) CHoTz. 2 THRIES, BERETILTA—A—(828e, Monark #E)ZEMVZ. EERT
ARV, OI7OEYIEEEENERDIEHICHEETTAI T, RABRKIENRE
(VO )QEQPROLYIHELRENMANP BLU WingERHBEMIC, BARER) (I—RIET
A M330 2 Wingate TA @3 73EIE ARFYVY (LLTF 3MT) &EHELT.

[(FREUEBER]

TR E D VOspe IF 50.76.3ml/min/kg, MANP (3 13.221.4W/kg, Wing |3 8.20.7W/kg TH

ofz. MT BRDIRINF—HIGROETSEDFERETRY . Aerobic Energetic (& 181.3+31.4KJ,

Alactic Enegetic (& 28.2+3.2KJ, Lactic Enegetic [ 57.7+8.9KJ TP, Total H' 268.1 +36.8KJ



T#Holz. Ff. Energy contribution (C8UVT, Aerobic energy ' 67.6+£3.9%, Alactic energy h'
10.61.0%, Lactic energy ¥ 21.8+3.3%Cdo7. Paul B.Gastin (2001) MEAZE(CHINT, I7AEY
DREAD 73.0%, FRALYIH 27.0%THD, REAFKOFEREFELILZERTH o7 *. Energetic IC
HUVT, Alactic energetic & MANP, Lactic energetic & Wing, Aerobic energetic & VO, EICEN,
FNIEDHBEREFREMNTEINE (MANP : r =0.295, Wing:r =0.337, p<0.05, VO, :r =0.540,
p<0.0001). &L, JRAEEEFR/IT—T AL, Wingate TAF, VO2max [FIRILF—HIERD
HE5RETET I ENARETHIEN RSN, ARRORFELT, EHAZETHED
REANTEBLEZIEY IMT FOISD—RE, IRF—BEROFT5E, e hT7AMOBR
HEEBALMNCLTULVELVES, BISTRVSENICE, SHAREENDTIKBENHS.

€F

3 AL AR VT hOIRIA—EEROBFT SEL7XOEYDH LU I 7O YIRE N ECE R
REN, BENDTAMIIRIF—HIEROF S E2FHET S ENATRETHB N RmIE SN,
[&& 3]

1) Anni Vanhatalo.Jonathan H.Doust.and Mark Bumley. (2007) Determination of Critical Power
Using a 3-min All-out Cycling Test. Med Sci Sports Exerc. 39(3) :548-555

2)Pual B. Gastin.(2001) Energy system interraction and relative contribution during maximal

exercise.Sport Med.31(10):725-741
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MERAKER: LB A

[EM] ARAPNEFREFTCOEREVI— NIV 20T B LU EEROEIEA LA
BLUMBIE AICEZIFE OV THEEBMNISGERIZL TS R M EXRELTHEITH L%E
pELz,

(FEIHEREE. EREAREAIIESHEENHIKIE 10 £(20.1+£1.3 ) THolk, EERIL,
IS SUBARHACEME U, $R10(3 . SEENAT, EBER. EEHR 60 H(HRMEL., BIEA L
LA(d-ROMs). g1t IBAP)ZBITE LTz, F. d-ROMs & BAP D tbhoEEMIINERL AE
(BAP/d-ROMs)EE i L7z, ERIVEVIRE(T A NS YA —Ib, FOTATAV)E . EERTICDH
mEEHELE, FRTICHEAFSHREERL. RAEBEEWmax) ERIE Uiz, KEERTE.
ESREA VANV —Z VT &Rz, BEEIILTA-3—Z AL, 90%Wmax & 50%Wmax
%2 5 POREIRFVV T BENEH BT, 87 LAYV EIERE(60rpm)E 10 F#ERF CEL<T
235 E | 80%Wmax & 50%Wmax DFRET 2 79 DR EISEEEEM LIz, SHIC. 60rpm T 10 7
HFFTERBIZD 70%Wmax & 50%Wmax DSRET 2 DI OREICESZL. 70%Wmax DIRE
TR R TELE,

(#ERIREFOMFIA N IA—ILEIOTFATOVE. SR E L CERRTEIEEZRLUE
(p<0.01), d-ROMs, BAP & BAP/d-ROMs TlJ. ZEENHT. EENEX. EEH{X 60 77 (CHLVTIFAE
HEEFRHOMICEEREREDoNLBH, LHMLEHH, d-ROMs DEILEG, EFEHFE
EEN{& 60 73 CIMRBHAL LB L TR A TIRIEZE R L7c(p<0.05), BAP/d-ROMs DZEALE(L | &
BE®HLTESE 60 K TINIAHLINEL BRI THEICEIMERER UZ(p=0.058),
(R B EMNISERBZL TS RMETE ., EBFHLUEEFDEIEA L ADE M IR EAE
LB L CEACHIHIEN T,
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1 HEEM

MEEOHEEMIEGREE, JO-)NLE, ITEEFUHELELBRBED S #EIC
N, THZNDEMR IELTORIEESHZLEHIC, TRFUOEMR IELTEVKITEIZ AR
BRTIENRHONTIVS (B E 2015). LHL, ARBEHOEER BRELXREDEZ
NICEUEEEENE BEOMIFEEBIKVERTHS. CORREFITHULTLIKE
WICE, BBEIOERICENEE, ERMEOHZIZIE QAVTILT—23Y) BT ETHED
MABREEHZCECLD, BREXECEMMICEDBEDNEILIICTEIENTARTHS.
ECT, AMBROBE MG, NERBEMOARBIRELCHTIHEMM N REREL, ThE
BHBREHOIVTINT—YavD0F HHR T ETIETHS.

2 A&

LEOMIBO/NEREE (991 B)EXRRICIT>L/MERBEMD W RAETKREZE
(Z, PHEITE. ZOHER, 28 DREL4ADDAFHHBHINE £ 1 AFETAFTOE
BOMBEERALLIEE D), £ 2 BFRTARBREOKRRICELEIEE L], £ 3
FRIMAENZEE T ZHFEISREN] £ 4 AFEINEFHNEFLRECTULE
BhHERICHRLE. 3 2 TOREFICOWT, 1% KETERICEEGENR AN,
THHBEON HEEESHIENBETHRENRESINE.

RICARFEEHILHIC, MNEROEZEHEAEFRELT, RBOIRECONVTIVY
WT—=YavERUE. B, AMECSVTIVHILT—Yavid, KBRS EOEMMLEEL
DAVHIAVIRUBREEERT/NERBEOIVYILTAH, ENENOFEMAMERIE
U, EEILTHKREBREORELZELT, IVHILT D A REEHEIEEBIETEOTH
3.

BREEDEHIC, IV T—Yaval& TR, BEMRAMBTAN, W ARICETIAETEZE
MU, £, BECEELTUL, HEAOT7UT—MIRENLREEMRRETEIHT, 15
LBk, MRRIREREE, HEERTEY, FEH-FBEERFRALE.

3 HEREER

VI T—2aV0FERELT, ABHREICETIEZR - NE - IEEHZRIOVWTERN
FED, 4 RFEEIC.RFBANEE L. £ 4 DORFIIOVTIE, ZhoEEHBE
(SEULEERELAHZOTIIBVDEZEZONE. IVUYILT—YaVESHRMICTIEHICE, T
VHINT—VaVNENRE, STEMBER, MRROERNBIRECHEBMNRE, &
BAOGMBEEROKEUMIT, BERAULGT-I0FRABEN, BETEBONEHRIN
1.

BH.NHIE. BAKEEESE 0B XE2019 F: BIERKB)RUVBARAAR-—VER
FRFEI9EAXEQ019 F - EMAXRE)THRRLUEL.



AR B EENBREOZECHITRIEENORAIC OV TORET

MRERKREL MTREX

B 8 BB DE IR ZHEEE T IR SRR T B TR EE R (technical expert) IETILE
R EBIERER (reflective practitioner) |ETIVEMEENS ZD2DXFILT B RENFAELTEEL
(Schon, 1983). EILVWIHT, &% (1997) IR EBHEEROEMMARICREMB KR EE
RETERIREIOOHMZELT, FROTREME M (collegiality) L LMD BTG FEE
(AvRYY) | (mentoring) H'dHBEIRATNVS.

ECTARARTEETE-HEEIRDED IOY 1 DILD R TAVA—EDHMNDDNE & 2 Rl B [
(CBIBREEDIBBAICEDLIBEEERIETONERETTD.

FiE HEA Z ROAR—YEEODOHT 2019 F 11 A 27 BIATHNEYY MEBIDIEEE*T
RICUE. 1BEICHIOLDIINERBEERMBRIECEETINE 4 FEORTFEETHOL.
BEREseLT, KRR TRTFHE-EE-RDEDIOTOCANFEILL TS IEND, JILE
N—=AVD ALACT EF L&A LE.

R AHENLIIUTO 3 mhRESNE.

(M HBEEREEOZETE, IEEOHEETRICAVI—D DB EERHIMERICHD,
ZOBEEREIOFEE(SENT CEN RSN,

(2) EITOIRDIRNE T I HEE DG E VD CE TLNFEMGIRNIRDEITICENTES.

(3) E2DIRDBENTHOENR MG H KRB HBEERBEEOZENERONBICHEERIFT.
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[B#]

Ho— LIA Y —(F, — MR AELLE LT, BIRNTY ARE AN S L CEorh B B BRI &R Al
BN KENCENERE SN TV (Rowley et al, 2015; #EFH D, 2011), — A, REDIZERELBD S
AREXZBEHICEELLD BRIEFH ORI THBLEF THD, TCT ARG K FHEES
Y- BRI ALBNSY ARE AR EN RIFT B ERALNCTEEEBRIELE,
[Hi£]

SREF. 18 BOXFEEA T — (FH: 199114 %K. BE 159.7+44cm, {KE 548+
7.8kg) THOc, BIEFH NEHRAIICIX B IEFH HBIESR I (MMHER IR ZAL. HRBQERT
D 30 WEOZRAXFRMERIEH WFEEEITE, BIEFM A, 30 MEMEZFHL, FHE
BRATEH L, i BIEMNEE R REOAREETRRUCERL Uk, BIf/A5VAGHEI
[CET7UD 03 W—FF AR MREFIAE R EHEDFRIEEH TORRETEOR,
770D 9aF V) —-FTARTE 23— MEBNORK)-FRE CHREDREIDIERE)—FIEREEL
THEHUz, RFZEI VT —DRIEERISRREN R ETEZEBERANBLHIC, FREE LK
A B (n=6) ETHRER (n=12) [0 1T, XISB LD t REZAV TR ERD LR ZTE O,
[#&R]

PR, ERAEBNTHRERLINVEMET EFEICRN I (p<0.05) . AEHTDDF I8
A, EREFDN THREBFLVLHET LB ECKEH O (p<0.05) . )—FEBREL . XZBED
FRIABEHELIC, EREBFETREFORM TR LARGENRSINGBHOL,
€t

RHIMICHAVAD L —Z VT BH ERTE ERERL. SEEOEVTREBRINEEER
(CREBERIEHAZALCUV, LENO T AVAM—ZUTICHNT, BEMEREZRILTES A

BEMENSRIRSNTZ,



RRRES  ABFEREDVHBO L EELTONNLIEDFEE | KR EMIZR—RIBREEDIRXEIC
EBHELT-
MERRES Mt B
(BW]PEEERRICHABERBOBEEERZINOIZOFEE IO LE0 LICTHAZE-
RIBBEE I ORFEACERALTLKAUF 1S LEEBELEZ0OERMEERALNCTS
CEERRELE.

[FEIRREEFEM hEREFETD 2 FE(BF 34 4. LF 48 B, 51 82 &) THY,
AL 2020 F 2 AOHARICERSNE. IREXEEERE, EFEMPEROREBEAES
HENERUL BERBRRARE, ThoEO2E 1Mo A E - RIBHE NG
TUKIF 15 LD BB ERR R R EERITTL, F (2019) KYER UEE
BERESR (M 3)25E(C O BIR ESHFICOVTOES IR T —DEH.
HHRD 3 ) VA— NIEIR - SRR ZE(COVT ORIRETE(OVTD 4 DR EEE
LI REEME RENLTAEBINEERE UL S0C T REEREE(COUVVTI b4
5(2019) TRl HTHIR-AFE IS E(ChZED RIEME IR EOEEEL
fe. FEIHOEOFE IORRELT I RIBEEDIT EHO IR B RMARE, ©F
ENICTEZIR-AZEZATICRVVEREEISELIERMEEATICR-2% LI
HEICIDARIEE BB E/ T Fz % EETORRIC 155 (M-200, OH-1,
POLAR) {KiR&t (MC-510, OMRON) Z AL\ TIMERL IR EDEHRAIZ ALV TILMEROD
FHRZEULZ D DIZDZE IOBRELTIEDSEEERI N LA - [FnE 1HiH
RIZDHFTIOBHANETETWSCE IDFEHZR SRR THIRAFERTA M EE

L.

(BRSIVBEISEESHEIOF VI ADFE REEREITERITT SN TERNL
i, BHPFTOHRRECICHRETS.



DIFAERBIFETT OO TI N IELBWNER LT TETE B CEATI EDG LN
NEECZHIZMF (2011) BNBRTWS LOICTHEFAE L RIER EDIRRICLD,
ROBFREIESCECH LTORIFT A A—JEF O CLEICEL HIEENTIEH
B IFEREHTZ.

2) EEX 1 DIEBR-AZREUICLT, ESEREEZRIEL T Vo7zh, MERIIEIT SN
ERWNT 2B, E0B, DUTDEND ILEE LIZEREN Lo EER 2 T,
[FEZIR—-AZRIVICLT ESERZEIEL Tz, MERIZE YT dh 1R,
FEHWB. 235, B35, TATZAII KGR IEEELZERN SN TZINOD
ERNMREVEMEEILEFIEREL ZNDAKEENSEZO TR BN
EZDEFNBVCENHERINTE.

3) TPEIR 1B E TR 1T 1T OWTIE BB S ol Y £ B D DEED
RERZEIRDR 1D R REORFCFEE LZCEeB O ULENT 328
TEAONDEMCHD FAEELTVBEFHIODIEDF TELTIVSIER [T

IRIPHARIOEARMGEEIOVTI M TV CERHEAISN .

SHROFREISHBHEINF VI ANFE TREF TREETXITI SN TEY Rkl

RNEREROTLENTE, G EEICAAEDREEITIFE CTHS.
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BFRGIIIERCAEEOS VEBTHD ., BEROPRIERKICEIIBERHOFBENRDT
. Bl EMET 5. U L. BBEILESIKAE A2 ibEE ., KB EEEIE TS, &
BEAHEROFINMERORFF-IBECEIERETHD, ZOLH. NRMBEBHERO T
HEOFRRENMDETHN., EDDICIFHERAN_ILDSOBSMEAENDLEEL D,

BIRHEROERN12(C, FEEEICKIET IV \WEERDETHEFONS, HE
(N, AVINEEHREE THHURY—LOENFHIV I \DE A RICEE TS EN TSN T
W3, BRFDEBENMETIHE. VN - LEDBO N BEREHERCKITUTEREINS.
TCT . AHRETE. EFBHRICLSERFHURY—LEDRDC, URY - LD BEZROTTEN
E5 LTSN TGS ZIREELL.

FTRUHIC, BEHEMRRCHVTIRY - L BERNTTET ZENBALNR TS ERE
BLERICED . YOO BEBECBVNTEIRNY - LR BRITTET SN EERICINRET L. 2D
R, REREERFHNGERTL. 24 FEOER. 48 BREIOEE) [CURY-LEOHEDT
B UK - L BRRICEADSEFOREBN FTET S CENBALNER O,

R, EBHIRICINBRHFEBNFERNERHCENT, UK - LD BRREFOFHIR
DTLET INEIREE L, BHEMRETILELT, AR CRFTARES LU ED 2 78
FERRALL, BRELT METMCHEWT, BEBHERICHOTURNY - L RRREFORE
DTET BN BB DI, CNODFER LD, FFENFIRICLS ERAAINY —LEDEDIC
(& URY— L RROTUENBE ST S RIREIEN RIE SNz, UDL., URY—LERVURNY-LE
FREUIRNY — LD BRDNT VAL THIHSN TS, §1&. URY - L @B RIEDIEER

EUTW0NEE . sFMBRENI L EE D,
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Introduction

The relative advantages and disadvantages of using a prosthetic arm for the T47 class
Paralympic Sprinter (PS) form an important question for athletes and coaches. In
2016 in the Rio Paralympics men’s and women’s T47 class 100m finals, three of the
nine below-elbow amputees were using a prosthetic arm [1, 2]. This trend may be
related to the fact that the role of the prosthetic arm in running sprints is not clear.
Therefore, the goal of this study is to clarify the influences of wearing a prosthetic arm
on PS sprint performance and other kinematic variables when sprinting.

Methods

In this study, two Japanese female PSs (PS.A: missing right forearm; 100m personal
record (PR): 12.86 sec; PS.B: missing right forearm; 100m PR: 13.11 sec) performed
40m sprints each with and without their prosthetic arms. Three-dimensional
coordinate data of a reflective marker attached to the participants’ bodies were
captured by 20 infrared cameras (VICON MX, Oxford Metrics Ltd, UK) sampled at
250 Hz. Sprint velocity, spatio-temporal variables, and angular kinematics of
segments and joints were calculated.

Results and Discussion

From these trials, it appears that PS running speed did not change significantly as a
result of wearing a prosthetic arm (with vs. without; PS.A: 7.82 m/s vs. 7.71 m/s; PS.B:
7.80 m/s vs. 7.80 m/s), although there was a difference in thorax and pelvic rotation.
According to previous studies, the ratio of the forearm and hand segment masses of
the Japanese female athletes to their body mass is 1.5% for the forearm and 0.6% for
the hand segments [3]. Therefore, together, the forearm and hand are a relatively
small amount of the overall body mass compared with the trunk, thigh, and leg
segments. Based on this data, the conclusion is that the prosthetic arm had no
influence on sprint performance. On the other hand, it was thought that the factors of
increased thorax and trunk rotation angles and angular velocities when wearing the
prosthetic during sprints are augmented with the change of the arm swing motion
caused by the additional mass of the prosthesis.

Conclusions

These results suggest that wearing a prosthetic arm does not improve a PS's running
performance but may be effective to improve balance in trunk rotation.

Reference

[1] Athletics | Men's 100m - T47 Final | Rio 2016 Paralympic Games. (2016).
https://www.youtube.com/watch?v=oqcupFRHFIs. September 7.

[2] Athletics | Women's 100m - T47 Final | Rio 2016 Paralympic Games. (2016).
https://www.youtube.com/watch?v=cOp3-pRI-Lg. September 11.

[3] Ae M, Tang H, and Yokoi T. (1992). Biomechanisms (in Japanese), 2-23.
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ARG —RAF - 1ORREGLNUEAF—ITER L, TOHEILCRERF. PELER. €
DHFRRADIRECEDHE R EZBALNCT HCETINE TERITHIMIICLOTHLMISNTEL
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