BB X OB E 2 7Y ~ Mg & DR

oA RBESRY - KRB AY - TR AR S

BE RIFETIE, A7) ¥ MENICHZATEB L OGHRMROBELZHO P ICT LI LR HE L
7o WEBCEIE, 100miE, 200miE, 400miE, 110m/y— VB X 0400m/N— RV & HE & 3 5 K5
TRE BRI - N — FVETA9% (FF#519.5=0.95%, HE172.7+5.0cm, fKH64.6+5.0kg) TH >
7. bE 3 WIC METEIRGHAIZ & & WV TR ESB L OGRS oBEM %, ARIEIHEERE % T
R, RIRDEE, RER L OBRBIAEZ ML 72, 2 <, & 121360mEDEEE X 1Th+,

L =Y — RN WV CREsERZE 2 5 L 72,

KRIFZEDFER, HIENIER DS L OBRIRIIMAE & fRmR

T & OMIEE AR RO N2, BETIIVWIILOIEBICH A7) v M EDORICHE
BELHEBERIEEO NG Do s, 27 v MBI ORE Y 2T 55— T
JEREETHI A 5RO O N LSRR E EILHEEIMENZ EDH S & e 5 72,

F—T"J— KN : percent body fat, lean body mass, fat-free mass

1. ¥8

B bk Cld, &HBMHICL T L -2
TWENRRLRLZ Ers, FEPFERNIZET
5. Bl zE, BELwEEAE H o T REEEEF I
EOP/NSW—T, HIEREFEIGES JOFREIK
&y (Pipes, 1977). 72, b v 7fiHOHRT
FEATHEE S VBT L BMI A5 <, D K
U7 513 &K\ (Sedeaud et al, 2014). &
HROFET LHHHE L BMLIZIE@mwEESH 5
(Nevill et al, 2010 ; Watts et al, 2011) Z & »5,
FRCORE R RIEREE T RRELET L L T
EPV VT EPEEEIND. ZO LX) ik
PRONDEKNE LT, RHREETIEHICFHEAL
HEENACRO b s —T, HHEECHEEE, #&
iR H CIEEREN D L IREMICR X 2568
MEEERL (FRES, 1993 ; HAS, 2015 #
H, 2016). Db X9 R ISEHEREOEND S,
FHPAE H TENTNIEA OIRE - SR ON
BRSNS,

INET, BEBIOCHEMEE AT >~ Mk

T3E OBREHS 22 LZIFZED W D fThb i
Tw5 (Morin et al,, 2012 Yoshimoto et al,, 2019).
ZOWT, BMIBLUHESH-) O THEIR,
100mEICBIT B EERE, A¥— M ABKEOHR
# (LT, Dy) ®, BEXRZ VI A=FI12B1F
BHATY) v MRS (EERE, EvFBIUOA N
AN, IRRIE) L AEZMHBEBERIRZRO b
TW7Z ., — T, Yoshimoto et al. (2019) X
Dyt HE®H72) ORI &6 B % EOHE B
BARD SN2 LERL TS, TDEIH I,
THOEZIZATY) ¥ Mgl & OBEIMEWC &
DIRME SN D08, SARHEIC O W TIRElET %8
TA=FIZ Lo THEED RO LNL LWV D,
— T, KSR OREME, A7 b
R & ORAIRIZ D W TS I L7z sk 1d Y 7
bpwv, FIERIE, ez EIcE, WK W
TERENG, Wik, TR &a, WETIEZR
LA, PSR % B <R T EICHER S
TWwb, IHET, ZNHOBOFmMRE X7
1) ¥ MEES & ORI O W T S 92 L 2SS
W ODPEET B (5 5, 1997 : Kumagai et al,

1) B2 K% (Kogakkan University) 2) BIPEf##lK% (Kansai University of Social Welfare)

3) K% (Josai University)
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2000 ; Sugisaki et al., 2018). &% 725
JEOFHINC & o TR LB E BT O %
S22 L72Fge T, 100m7E D ikt #%2%10
PRllhrEE, 1IEICH 53 & LB L TR
RIS CIXA A ER D, RERTEHE Tl I E O IE 23
[Ev» (Kumagai et al, 2000). F 7z, #5308 [
% (Magnetic Resonance Imaging, MRI) #:%
VAL i E IR N S (OYN 3 RSN SUR VA OPA
LA DY ¥ T AR KOV FE O Hiti i 25K
&<, KBRS 2 KBRIUEES O ARFE DN S
WEIZERA T Y PRI E NI EATREN T
A (F¥% 5, 1997 ; Sugisaki et al., 2018). Z D X
IS, AT Y MNEEHIPEVETFIE, SHIEES G
AN L THY, ZOZALD BRI PO S
NDHHREMEZ RIE L T 5. B MRI %
EHMR 2 EERP BT KO S5 A%, FHEFEO
MEEIESTHLZENL, ZrbROLNS
WEMED 2 7°1) ¥ D RES) & DRIIZBEHEAFED 5
UL, BHAR =BG OBERHI 2 % &%
ZoNb.

Z ZCARIEIL, TEEB LU HERMEE X7
Y M EOBBERE A LT, AT Y b
R EVERTO FENEEREHO 2T LT L
LT 5.

I. 75k

1. #HigE

Bk iE, 100m7E, 200m7E, 400m#A, 110m
IN— KB L 400m/N— NIV &2 E &5 5 K
91 LA - N — FVBRT49% (Eik
19.5+0.95%, H#E172.7=5.0cm, KHE64.6*
5.0kg) ThoZ:. WINOWHEED LD S
BTFRICEEEZELTBLT, HitkiklcEEz 5
2B EI)BEERHAL T o,

REERL, FHATICEN AR—VREE 7 — 1
HEBROKRET) 2 Tiro 7z, WE D F
ZJear B, BEREE I, REFZEO BB L VR
ANDOBHNE D fERPEIZ D W42 3 % 47
v, EBRBINOFEE L FEICH. wieEx, A
SHUED ML —= 0 7% ER L Tz,

2. AIEEE
1) W

R, SHBHREAER (AD-6228A, =— -
TR -7T4) ZHWTCO.lem B £ 0. 1kg H AL
TEAML 72

PR L O EFOFHINEEERE S (2015) O
HEH AT 72, Tabb, 6% 3 WL MEE
REHAIZEE (Body Line Scanner, AR k=27 )
EHOWTHE L2280 3 KRITIRT — 5 95,
K, TRCGRE, EBREPH, wilEpH, JOBRPH, THBR
P, BEPRE X OVEME e L7z, FRRIESRE
Bl HiREFEFTORS, THEEIKET2HE
EFToOEE, ERHIZEREEED SBEEHED
60% Bl BT 2 JEFERH, milbiPH S E D S g
RS D30% M2 BT 5 JFEF, RBREH L KR
T2 S IEBIEZEBR D50% 212 BV 5 EREH, TR
PSR B ETZLRR 2 & BEE MR D30 % A2 81T 5
R, PEPHIIIBEAIIC BT 5 SRR, BRI KT
OB HFEEME L7z

e 3 RTE NMRTEAREHANE IS & 252 1L, $R/1E
FIAOFHINE v F2 . 5mm, FHIEEH 108 T1T -
7o BReE L, REBIREEIC, BiiEhZE1-o
SREERBRPOHE, B o3 CMIEL 22 RE
T, WRIZHSITAREL » T CREEOHLERIZIE
ML LY, AF v o108 R IUIREE & MR
L7z BRIRE IEMHICHIE T 5 7-012, #iksE
&, BIICHEELKREL, HEICAALAI VT
Fovy TEREKL. WESERE EHOV 7 b
~ =7 (Body Line Manager, itk b =2 &)
Z VT L 72,

2) BRHER

RARIGHIEZEE (BOD POD, Life Measurement
Instrument) =MW THEEEZMEL, €Ol
SERE TR FARIEIE B L OBRIE A E 2 % L
2. HREEIIREL BB TRILZZEICLIDE
L7z, BBREE»SERR2HEET 28I
1%, DU IZ/R T Brozek et al. (1963) Oz % i 72
ERRIGE = {(4.570/ FREEE) —4.142} % 100.

ek, FHLCHAE L7oKkaE L, BEHEBICA A
IVT Xy TEREKL, Fr o N—NTEME
7o ) EIRIREE A HERF L 72 R OMIEIL 2 [ifTH
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2 [ ORI DR ATSmLIL L T - 72
Yo, 3EHOMER -7 SHICIE, Boh
P S BRI A R L 72 2 0T %
Wiz BMIEROEREIC Th - 72,

3) BREEERE

W12, BN SRS IcCr T
ALY — I H60miEE 2 ARFEM Sz HED
FEREIE L, WREBICEIEETED L),
WAL 1O =3 v 7Ty TRAT
b7,

PR L, L ——#EEFH(LDM301S, 7 + —
7 v A MEE) %W CT100Hz T/8—v F )L a
Y2 =7 =IO AAE L= —HEERT,
WE S HHTI0mICEREL, Tl —F—%
WG4 2 2 & CMEBELZFRIIL 72 BUDAAZ
T—% %, HHEOENTY 7~ (FARSD, 74—
TYAMEE) X oT1Hz OO =827 4 )b
7 — (4kONY —7—2H) TFEILL, 60m
BB B RAEERE LB L7

3. WiEtaLiE
FHEMBOFEARE =X, FIHE + FHERE

Table 1. Physical characteristics in the sprinters

(SD) TFE L7z (F1). fAEEHE L ILRE,
SRR, AR - AR L OSKIBRER o i i T
HifE & OBREWHSPIZT L2012, ¥T7V 2D
EHRMBARE (r) ZHHL.
TARTCOMmEHRLEITHEELHE Y 7 F (IBM
SPSS Statistics 20, IBM) THiro7z. fGba5 %
At & b o THATAICER & L 72,

II. #&R

60mE D EEE R, 9.77+0.38m/s (8.72
-10.33m/s) THo7-.

SHEB L OB RMI &, fes i g & o B
EFE IR,

BT, BE LBEE TEE bW 6
FPH, KERPH, THRPH, FEPHB L VBT
IZBWT, e L O MICH =2 HBIBIFR
NS (B Yl

HRMK T, KE, BMI B & OV Eli&E &,
W & ORI A B AR BRI A H e
Moz, HIEERIIAEBELZAOMBEMER (r =
-0.391, P<0.05) #°, BRMRHikECIIA =R
IEDABRIAR (r =0.295, P <0.05) A3A& 57z,

Mean SD Min-Max
Age, year 19.5 (0.9) 18-21
Body height, cm 172.7 (5.0) 159.6-183.0
Body mass, kg 64.6 (5.0) 53.3-75.6
Body mass index, kg/m?* 21.7 (1.5) 18.8-25.1
Percent body fat, % 10.9 (2.6) 5.0-17.7
Body fat, kg 7.0 (1.8) 3.7-10.9
Fat-free mass, kg 57.6 4.7) 462-69.9
Fat-free mass relative to body mass, kg/kg 11.2 (1.0) 8.9-13.2
Arm circumference, cm 26.5 (1.6) 22.8-29.9
Forearm circumference, cm 23.1 (1.3) 20.2-26.0
Thigh circumference, cm 51.4 (2.4) 45.3-57.2
Shank circumference, cm 36.5 (1.8 32.6-40.1
Waist circumference, cm 75.3 (3.1 68.2-80.9
Hip circumference, cm 92.1 (2.9) 85.0-99.1
Upper extremity length, cm 73.6 (2.8) 68.3-80.0
Lower extremity length, cm 86.6 (3.1 80.0-93.2
Lower extremity length relative to body height, cm/cm 0.50 (0.01) 0.48-0.52
Maximal sprint velocity, m/s 9.77 (0.38) 8.56-10.40
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Table 2. Correlation Coefficients between maximal sprint velocity and each measured variable

Maximal sprint velocity

Age 0.074
Body height 0.165
Body mass 0.172
Body mass index 0.052
Percent body fat —0.391*
Body fat -0.275
Fat-free mass 0.295%
Fat-free mass relative to body mass 0.106
Arm circumference 0.116
Forearm circumference 0.158
Thigh circumference 0.169
Shank circumference 0.115
Waist circumference -0.05
Hip circumference 0.086
Upper extremity length 0.167
Lower extremity length 0.148
Lower extremity length relative to body height 0.062

V. E%E

e TEge (Morin et al, 2012) T, HEH7-
DOTREEEATY) ¥ Mg EOBIZIZTAEEZM
BRRDEED N TV ns, FER FEREES
DR E 2 7)) v Mg L OBIEIZ DWW TIIM
FHEnTwiwv, FEEME, AR TIEECE,
W, NIEAENS, mkak, B2 TR %2 &, DUl
TIEZNS 0 5 NIRE & WA % B AR
Bl SIhTnd, IhE<T, FAREBICEET LT
HH)HOBENFEE, A7) Y v iEEDH
BIZOWTHE LSO FEET 5 (FF
¥ 5, 1997 : Hoshikawa et al.,, 2006 : Sugisaki et al.,
2018). ZzowTix, KER, K&, Wi
BXONLA N V7 ADBRED, A7) vk
R L AERAEEREH L LR LTV A,
KIEFEIELS, KEMIIER, WL L O
LA N V7 ATKBERO B ZEFIC R S b
ERFEEINT. L2LEDS, RIFFEORKE,
WINOEHIZO AT ¥ MEHEDBICERE
FBIBFRIZEED B e hr o 7.

DL BEERE L STZERNO—DE LT,
BEEPMEE OB BT 5 2 ENFEITHN
5. W CTH A M) 7)) R, fidke

L CEENMEL, BIRL WD (FHIEZD,
2012). ZD720, FRIHCZBWTEL ORI A
SNTHETL, MMk 2 7256 £ 0 5k < F
BN S AW REMEA D 5. RIFFEDOFERT
&, IR REEERE L OMICHEERZAD
BRSO SN2 End, A7) v MigS
DIRNF T L RIEE o7z, 2D &I,
PR S EES, KBS OHmIvIS L, AT
) Y MEDPMEWEFTH-TH, KIEHICE-
TATY) Y MENOBCET L [FESOFEM A
LTWBIEDRBEND.

F 72, KBEEBICOWTIE, WEEfEEB X O A
AN) Y TAPREVEIZE, AT ¥ MM
BWZ ENHHLE 2 E SNTWSAS, Sugisaki et al.
(2018) 1%, KREZEHEIIH L, /NS KbRIY
R FEOEDNB ATV MENEETH I L
LML TS, KB OFEMIL, FITK
BRIUSES:, PWHEEHHEB L ONL AN U 7 AH5
B SN TWBA, RIZEEEIRWIEE, Fh
ARBRIUEEG I L 2 oA, WD L < iEn
LAANY) I E B DO EEM»SHL I
FTHLIEIETER. LA ->T, BEDEAL
TWALEICIEHED, BEDVERL TWEELEIC
ZIEDFEE A X 7)) v MREDICRIZL, EN60
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ZRBAET 5 2 & T, AHRITRBE O B
ERT) Y MNRES & OB B R B B AR ATRED
NG olZ EAVRIEEINS.

B T, R/l L7z &9 IERIRIERIZ B W
T, WEBEERE L OMIH B % A OMHBBRA
AoLN, 2O kiE, BWEEREYET S
LW, AT Y INEHCADEEY S5 L
ARLTWD, N BT OEKIEIEE, Vv
YTRNICEDOEEEGR5ZENHLNE L
TWwa (FARS, 2012) %%, EEE) D PhEEEE) &
FRRICHRERE 2 BifEe 22 2 &2 5, U
LI-EADEENHH LD EHEEINS, T2, &
WIFEDORER:, FempE M & BRIRIAE & ORI

BERIEOMHBBERISTED s, IhET, b
7 v 7 HH O TETHEIF VR OETFIIE
BMI 8% <, SR Z2E R 2138w 2
EDH LN E 5T A (Sedeaud et al., 2014).
OB 58 & BMILIZIE5 WV EED D 5
(Nevill et al, 2010 ; Watts et al, 2011). Af7EH
MERIE, ERPOSBROEN TV AL ERERET LD
R TO B HERICRESHEEZAEL TN
LA, EHEEEEFATOHELS VDD
EAT) Y MEIBEWI L ERRBLTWE, O
DI BIERPEOSNLERNELT, A7) U
RS DEVETL, BRI E R, KO W,
AL TS (JFH 5, 1997 Sugisaki et al,
2018) ZENBIFOENE. TNLHOMIE, B RO
HGEROPTHREICRKELRHTHY GIH - HE,
2004), ZDOKR/NHBEREIFAREIZHE  KE NS
CEDPHEESNL. Lo T, A7) U Mg
& BRRRIARE & O B B 2 IE O B B ARATED
b2 LiIwHBTHY), EOmPERLTNS
OHPFETEHLPIZTERV DD, A7) v b
BEJIIZXT T 2 BARD N - 7% ZR ORI %
NOEEZLND.
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R L OBREHO NS I LR HME L.
ZORR, REPERRE L ORI, FKIEHERIZA
D, FRIENIAFEIXIEOGE 2 BB fRAFED 51
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Relationships between anthropometry, body composition

and sprint performance

YOSHIMOTO Takaya + OHNUMA Hayato - CHIBA Yoshihiro

Abstract

This study aims to identify the effects of anthropometry and body composition on sprint performance.
The subjects included 49 male university track and field athletes (age 19.5+0.9 years, height 172.7 =5.0cm,
and weight 64.6 =5.0kg) who specialized in short-distance and hurdle events, including 100m, 200m, 400m,
110m, and 400m hurdles. The study evaluated the length of the athlete’s limbs and the circumference of
each relevant body part using a three-dimensional photonic image scanning technique. The scanning
technique evaluated the athlete’s body mass, percent body fat, fat mass, and fat-free mass using a body fat
measuring device. Additionally, maximal sprint velocity was measured as indices of sprint performance
during the sprint using a laser distance measurement device. Results of this study show that although
there was a significant correlation between percent body fat and fat-free mass and maximal sprint
velocity, there was no significant correlation between sprint velocity. The above indicates that while
sprint performance is influenced by body composition, there is an insignificant relationship between the

length and circumference of an athlete’s limbs as derived from the anthropometry measurements.

Keywords : percent body fat, lean body mass, fat-free mass
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