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Classification of throwing types using characteristics from the
run-up phase to the preparation phase in javelin throwers

Keita MATSUFUJIY , Akihito YAITA"? , Akihisa HIKITA?

Abstract

This study aimed to clarify the characteristics of the ways of throwing by classifying javelin
throwers based on records performed under various conditions with a focus on the run-up phase to the
preparation phase in javelin throws. Sixteen university male javelin throwers were asked to perform four
kinds of throwing: a standing throw without a run-up; a one-cross-step throw; and a three-cross-throw.
After computing the ratios of the measured performance mentioned above with their best records in the
season, the classification was conducted using cluster analysis. As a result, the following three types
were obtained: 1) “An upper-body dominated type,” which is dominated by power in the body stem and
upper limbs and of which performance from a cross-step phase is equivalent to approximately 90% of the
best record in the season; 2) “A type in proportion to the running-up speed,” which gradually increases
from standing-throwing to the best record in the season and of which throwing performance improves
in proportion to the running-up speed; and 3) “A lower-body dominated type” which is excellent in the
Stretch-Shortening Cycle (SSC) of lower limbs and for which excellent throwing performance can be
expected at a speed above a certain level with the increasing rate from three-cross-step throwing to the
best record in the season at approximately 30%. As the “upper-body dominated type” and “lower-body
dominated type” out of these classified types tend to have a high athletic level, it was suggested that it
is needed to possess physical fitness such as SSC in the upper or lower limbs to obtain a certain athletic
level.

KEY WORDS : An upper-body dominated type, A type in proportion to the running-up speed, A lower-
body dominated type
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1. B R
HERE (N) 16
£l (%) 20.38 +0.78
HE (cm) 175.27 +6.87
IR (kg) 79.51 +6.49

HE A b EdE (m) 67.33 £8.31
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(m)

BB G

A 53.00 61.00 69.00 77.89

B 48.00 54.00 65.00 70.55

C 31.30 35.40 41.00 44.99
D 53.80 63.25 65.20 72.93

E 50.84 56.64 63.43 75.91

F 46.60 50.32 58.22 68.59

G 44.15 51.00 55.65 66.30

H 47.15 58.00 64.20 74.21

I 43.50 49.40 57.70 66.66

i) 39.00 45.00 52.60 61.41

K 40.58 48.90 56.95 66.36

L 37.70 43.90 48.60 61.22

M 34.00 41.40 44.80 56.75
N 44.00 54.50 54.50 74.40

0 45.80 53.90 53.90 73.58

P 46.99 51.80 51.80 71.46
) 4351 49.24 55.82 67.33
FEHE(R 72 5.81 6.38 7.40 8.31
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A 68.0 78.3 88.6
B 68.0 76.5 92.1
C 69.6 78.7 91.1
D 73.8 86.7 89.4
E 67.0 74.6 83.6
F 67.9 73.4 84.9
G 66.9 772 84.3
H 63.5 782 86.5
I 65.3 74.1 86.6
J 63.5 73.3 85.7
K 61.2 73.7 85.8
L 61.6 71.7 79.4
M 59.9 73.0 78.9
N 59.1 61.3 73.3
0 622 67.1 73.3
P 65.8 68.2 725
S 65.2 74.1 83.5
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45
A — I
B |
S :
D I
E I
. !
o — :
H— I
I I
J !
K 3_ | -
L o | |
M — I
N I
o |
o !
1

BA1. #EBRE 2 & OZFFEOEIIC L D EFER D v — X RA MIKT DWENL I TAX =G LTeT v ke J A

413, 3DDY IR —ITHEINREE D
FRLONBET, 17027y 7T, 3702A
ATy TERT O &R O itk P K 'SBY-1 & SBIC
MTE2ZNTNOUREEDLEZHDTHS. H17

FAZ=FALENEEN, BERLDONEHRITIX
44.10+9.28m T69.9%,
53.41+10.80m T80.1%,
60.05+12.36mT90.3% CTHo/z. B2 7 T AF—IZ

17 8AAT vy THFTFIZ
37 0ZART v THRITFIL,



R0 BT B QBRI A S Y R ORI K 2 I8 1 T D44 27

9&MEETN, BERL O BE&KIFIZ42.61+4.98m
T64.1%, 127 D0ORZAT v 7H#1F1349.40+5.20m T
74.3%, 37 OZXRXT v THFHFIE, 55.79£5.99m T
84.0% Th->7z. H{IVIAY—IF3HMEEN, B

FERL DN B EITIZ45.60+1.23m T62.4%, 1 7O
A ATy THIFI1%47.90£1.65mT65.5%, 37 O A
AT TEF1353.40+1.16mT73.0% CTdH > 7~.

KA. 3050 Y T AL =TS NI O BRI L D BACER & o — X R MTHA D R

Bhd7s Lo 1732 3702 -
oA . RN 2T T KRR
DAY v AT TS 2T TS i s SA R
S (m) 44.10£9.28 50.13+10.80 58.33+12.36 66.59+14.10
W1y 7 AR — NN
NG, (%) 69.9 80.1 90.3 100.0
S 2 (m) 42.61+4.98 49.40+5.20 55.79+5.99 66.35+5.79
H2r T AL — N
RGN (%) 64.1 743 84.0 100.0
S {5 (m) 45.60+1.23 47.90+1.65 53.40+1.16 73.15+1.24
W3/ T AL~ S
o (%) 62.4 65.5 73.0 100.0

X bR

BI2-1-2- 3137 A5 —RIICHEBREDSELE
RO LREZFNR T 5 7ICELEZHDTHS. F1
72— (K2-1) B37OARTy THITFDI
BNOUFEETH D, MDY T A5 =TI WEEN
RSNz 20525 — (®2-2) 13, BhERL
DNERTINSSBE CTHIERBENELS 251N

2TC, —EDHETRAICREN LF L TWBHEERT
Hot. F{LIVIAY— (M2-3) 13, BERLOD
SNMEHRTNS 370X T Y THEITE TORERHISB
DI0UAEEIC E->THBD, 37ORRTy THIF&
SBOENRORKE N7z

100% ;
95% 1///
90% , ,/

85% /

80% /

75% //

70%

65%

60%

55% ‘

DAZE V)

) LT B Lo BRI

17 aART v/

3 VB AART T = RAURA B

17 BRRAT 7 17 B ARAT v THIT
3V BART v 3T aART T

X2-1. #5127 T A% — O3 OO R



28 /N Y/ N

) 100%

95%

90%

85%

80%

75%

70%

65%

60%

55%

b D isuxzrers 3smzxFes pe—xumx R
P LHET B Lo b T
1V BART w7 17 ART v 7T

3B ART v 3 ART v TET

X2-2. #5272 T A X —O3FEAOEMBTIROD R
100% "
95% /u
90%
85% /
80% /
75% /

70%

/ﬁ//
65% i///
60%

55% T . :
SHET T 17u22FyS 3snARTFyS =R RZ |

BB B Lot b BT
1V B ART v 17 ART v 7T
3VOART v 13T ART v THS

[X2-3. #3275 A2 —O3FEFEDO A IR D HR

z ® TSBDOIOUAEE DB AT > 7=, BIEZIMASBE
DENNSL, 3TVORARTY THITINGMEDH D
Bl IAY—IE, VORAT Y TR S DFEE SBETORED LARNIOUEETH D I &5,



R0 BT B QBRI A S Y R ORI K 2 I8 1 T D44 29

MEAE—ROEENEH/NIVWEREZEL TNSE
EZHND. FEEN L, BhERE SRRSO
NI BB S D S L TnB A, Bk
MEMSB THEBIER 2 H T EMTEDINE
SRR ZDEMEF > BN ERHTH D I LRI N
7. HAENY 1Z, R 0HETFIZBNWT LK DOSSCIES)
ZRIRA LT —RBRENDENTND I EIFEEE
WRTHBO, ZN 6 0REZEFMT 213 HEE R
SEMREANERNBITRNZET S ENEEY &
EbNTWS. LENST, TOV5AY—0OHE#H
3, MEAE—ROLERZZNFELEERETICAS
3 ZIIRFEE Y TV OREET>TBO, W
REFNDOWET B0 E TR F—OFRAEREL TH
BE 11 D 7K S i & Ik B 1 D fel R B 1 2 R U 7= $e i1
o TRVDOHEEZEHEDTNDY EEZ 5N, KEn
5 ERomNIcENL [REgESRY 1T &2
TENTES.

W2 SR =1, BERLONBbHITHSSBE
THIERBENE< RDICDONTIRZIZRESEN LR TS
EEs RSNz BETESNEH TR F—2 8%
EFCAAL, HEE2fToTWwWbEEZSNS. BE
WHEE & PR EEERE & ORI BN H 0, BhE
mLOSEBHET, 170X Fy 7#H1F, 327022
T T, mEOKRE (SB) &, 70X ATv S
FEBLCZEORIOBEREICHBIT S A E— RN LR
THZERBHALMTHDIENS, FNEDERLE
TRV F— 2RI U800 & - TREBE2 I L
TWbEHEZEND. £z, BIENEEE 725 =Bk
AR EOBICBNTS, BhEHEE &R
BEOEEMNAD SN THO™, HHOERTHS
EEzZ6N5. L, 207 5AY—DOSBEHE
1366.35mTdH D, KFEDEHNZHEHZL XL TH
D, BiEEEE LRI ZEICEEANEASNS
ZEMS, NN EEENT D 20I3BEAE—
RO EHPUNOEREZ ML —Z2 T 20ENH S &
ZioN5. LEN->T, BEAE—ROLERIION
THRBRENM EI®S [MEAE—-RILFIY 1 7]
LEZDTENTES.

W3y IAY I, BMERLONEERTFNS 3 /0
AATy THETETORRENSBOTONIEEICHE £ 5
THO, 370AAT Yy TRIFESBOZENRD KE
< EFRIFI30%EETH>7=. HNIEFEMNL, 7OZAX
T TR BT 2 NI O SSCIER) A 5 18 ik 17 5 2
T2 LR THED, IARFNZIERTOREICD
WCTFTEAESN I RIIVF—2 FIICsRE <

CET DI ENEEZED DY E@EL TS, Z
DT FTAY—DFHFIL I 7 OART v TX D DIz
BiEHEETIE, FRoOZRINF—2EETZ &Nt
DTREBNZENEZEZ SN, FTHOSSCEE)ICL ST
FIF—2 BB ELLFAT Z7201203, BET
SN —EULOAE—RNBEIIRDEEZ SN
%, BREN 1Z, YORZAT Y TREICBWTHEL
HE DK T 2 M A 72035 L% OB 213 & A
ERME TN ET, BRBELEERTNEZD,
BEICXDEIH T RN F 25D ENTED LN
THBY, Z0OUITAY—OFHFEEITI O #HWB)EHE
BIOXDR 7Oy ZTEEIZX > THRIIZORIT5 K
ERBRIFRINF—IZT 220D N DOSSCHETIRE 24
LTWwaEEZENS. £z, 2DV T A —DSB
SEHEIL73.15mTH D, KO REBEAE—-RZE
ERATES P OSSCEBIREICE > TR¥EE Ny T
LNV OFBTE T TNE EEZABNS. LEA>T
—EUEOHEZOPEAE—-REIEHATES FKED
SSCHEENREN ITEN [FTHERY 1 7] £E5E22Z
EINTED.

AWFZEL, ©0ETITBT D REFOBEFE N S
Yl HE E TITERL, B4 7250 T TR &,
S5EF O EE A HEORBERSNCT S Z
ENHMTH o7, RORTZEEHMEL TWEHETFK
FEI6ZEMNRIT, BERLONBEHRT, 1702
AT TEY, 37 0RRTy TET OB EHIE L
. BIERBRNSSBICHT HEREE L, 77 A
H—ori el WTHEL. TOME, ZJOAZXATY
TR £ T O TSBDI0%FEJE 2 #1F 2 (Kigk/n 5
EREOEcEN: RGBS AT B1U 5
A5 =), MBHEITFNSSBETHRAICIHENLEFLT
WBENTAZA T, BhEAE— RO EFRIZONTE
WECER N EX 5 [BIEAE—RILFIY 1 7] B
20T A=), 3VOAARAT Y TETMNSSBAD L
FARNI0UARE LD —EU LORS DIEAE— B
EIEHATE S P OSSCEEGE N ITEN = [ FIES
AL TID3IDDT TAY =TT HIENTE.

Fh, BlLIIAY—EHEI I ITAY—DHH LN
JVINEWEIZH O, ERFEZIT TR OSSCHEEBIEE T
ZHLDE LR ER L TWBRBREENRSNZ. 2
NEOREY A THHSNITIEo/-ZEICEoT, &
0 B A DR ICH > IR N L —Z 2 T HIED



30 /N Y/ N

HRICHBICE /b0 EEZEA NS,

X

1) HANEE—, BEEZH, mpEel (2012) Bre
DEFITBIT 2B TEEEOTMAENE HANA A
AN A2 BBIRE, 16 (1) :2-11.

2) BHERE, M BHER, HEE (2006) ©DFEITO
PR &, BhEHE Sfibk & OBIfR: 5110 {H 5k
BT A R PR A & HAE T OWE K
K. BE EBHEMIEACE, 2: 159-161.

3) MW=, FijE, Eildth, &RE (2002)
THEDONY AT 1w 7 sk - Y 7 )ViES)
DFEITRENIN & ATARPT 3 DR e, R E
“FHTSE, 47: 569-577.

4) HNEET, SRNE HILER, RERE (2006)
BT HEEICBIT S Lok - By 2L
B O FITHRE S O FEAM. R AR — Y BHEWRSE, 3
110-112.

5) W=, FH8E (LHPE, &E (2003) %
BEICH T 2 LR O MR- 7 )V EB O F )
B ERBEICHBT 5 B b dstiffnessii 12 & H
L C. KEITE 48: 137-151.

6) [LAKEE, ¥rOZ2E, FEERERS, e, i
# (2013) LORITICBIZ00EEICHT I H
KB EAL O ERREDN 5 A7 BT EBERITICS
A OEN. KERFSER, 233 1-9.

7) EEHEMR, B (1998) =BrBEUNEFICHIT
L m LB OWIE. O AKE S, 47: 346.

8) /INUEZ, MAEMH, SEiL—{=, WEKE XL,
FLEERE (2012) Bi EAE—RMS RAZAABT
ENEPROGETF SR T O L. b EHi el 2,
8: 43-45.

9) BPAHI EERT, FILEE (1998) iEk/K
DRI DEFOPLDFITIHEICETSF R T 1
7 ZHOWESE. Re LBiEESE, 32: 32-39.

Received date 202046 H 18 H
Accepted date 20204E7H21 H





