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Abstract

The purpose of this study was to develop effective training methods for American football players’ change in direction
movement. The subjects of this study were 40 male collegiate American football players. The rebound jump index (RJ-index) was
measured to assess the function of the stretch-shortening cycle of leg muscle groups during a change in lower limb muscles in
direction movements and its relation to the ability of change in direction and the players’ body and physical strength was
examined, and the following results were obtained.

1) The rebound jump index using both legs was 1.52%0.46. The percentages of the single leg RJ-index for both legs
measurement values were 36.1% for left leg, and 34.6% right leg. There was no significant difference between the left leg and
right leg.

2) As for the R]-index, the measurement values of the skill position group were significantly higher than that of the line group.
3) There was a significantly negative correlation between the RJ-index and body height and weight and body fat percentage and
lean body mass.

4) There was a significantly negative correlation between the RJ-index and the straight dash (10 yard and 40 yard dash) and the
change-of-direction dash (pro-agility and three-cone test).

5) There was a significant correlation between the RJ-index and the power clean 1RM weight ratio.

6) There was a significantly negative correlation between the straight and the change-of-direction dash and the power clean IRM
weight ratio and the vertical jump and the standing long jump.

(Tokai J. Sports Med. Sci. No. 26, 17-30, 2014)

Shortening Cycle: DL F SSC & i) DHE)) % 3F
flis2hELE LTHWONRTVWD YN Y Yy
TR L ERE O R ek L ORI
BHMEARRDO N2 2HE L, TNHO%
TR DRERL. P L—= Y 7 & o TFRmRE
D SSCHENZM LSS LH, JinsmisiE

i

BEAR=V BT, F-VRBRFOH
Kﬁtf?f%(ﬁﬁﬁ%%ﬁﬁ%ﬁﬁy<&%
N2 TAVA YTy MR VO

ﬁﬁﬁmﬁﬁi\ﬁimi%kwﬁﬁth%hw

5720 FT5 7L =%, HFEFOBRLT BT RN

LR=NVEHRTZDVFY v FLEVTETL—%

AR SN, BHST7 4 —< v 2B T T
HWEDO—DLLoTWD,

B A R =2 BT 2 T5 R EIEICE T 5 2
NE TOMFZEIIE, T7IRRE & IHME DRk %
Pt L7z s Oy g 1B 55 B k)
LB IND>WTHE L 228 s
PENEIZ DOV TR HT IS X o THRE L 223k
B FIEREIE R ST A 7200 L —=
YZIZOWTHRE LG R L a b b,

BT 13 NAF v PR—VREFICY N
Kray 7Y% 7 & 7 BEICD > TEIBS &
7ol T AL FIEHRGE O R M R R A5 A
BICEM Lo 2MmE LTS, 720 AH
5, KRFELTROB TN K- VET%
XA, T B ROk — 58 4 7 v (Stretch-

18

DIXT F —% ¥ A LSO R R RIS 5 b
DEEZHLNDD, OISR ATE 2 LK
L 723 A O EREPLETH b L b b,
—Js TAVA YTy PAR=IVETFORERLL
EII ORI 2 W3, REBEF AR L L
72H DT RLE R, ENETENGE L2
HE ORI A e F 2, BT AU v
7 v bR —VEFO T IR EEIC O W TGS L
Y ZEDLOTHEL, UNT YRV Y
T 25D RY75%0,
INHOEFEND, AR TIE. KFETAY A
Y7y PR=VEFERHRLELTINT Y F Uy
YTRBENE L. ZOREIZOWT S AT
%L & BT, EHUE RO EREORS. F1E
ML ) - 28T —4REE L OB DO TR
L. HIEEREED /87 + —< ¥ ARED 2D D
M=V FERROF 2 v 7 ERRELT0D
EREHALZEEZHMNE L,



HIEEHREED /87 + —< ¥ ARHEDTZOD P L—= v FEEROF = v 7 31T 505

I. Jitk

1. WX

KRR R, BRAAET A ATy MR
— VM 280 — IR T ARFET AV T
v PR=VEROPFETFA0HTH -7z, BRI
LVEEDL L@ ML —= > 7 OB E A
LTwW/iz,

WHRIE, RV a v ilEkoToAf VLA
RIYvarvBHoO2BICH T 74 VHIL
Offensive Line & Defensive Line DAY ¥ 3 @
RBP4, AFVRY Y a v iR, 594 Yo
RYvarvoRFNGE L,

2. (RIEMVECHE

AWFgeIL. WilEKRY [ A& RE 35078 12
B 2 mEERSOKR OREF T 13064) &
B ETEBENLZLDTH D, TRTOMNRIC
st LTy WEDOHNER RSOV THBIL, il
EBMNOREEEL L LI, F—FRRIIO
WCD TR,

3. BEHEMORIE

B RFR OB 121 ALK M1 %61 (Biospace
1% InBody 430) % i\ 72, MIEIHHE X, KE,
KIEIES BRIRMIRE TH - 72,

@ <— @start
finish@|-=
Syards

Syards

4. UNNDY RI vV TIEBDAIE

1) e FI

HESY OFEHETE, W, AR FiR
T L 72 SHHOMIM%ES» 5. M 5 o
¥ VTR TR BOIR Y AREED B E R
T 572012, Vv v TEERIWFEEICYS T
T FbE72. WRICIE, TE S22 H
MTE B DD X H IR L7z, FHEEo L
2 VHABDOE SR, RO EBIET O EEIZ D0
TR L e ho7ze WERNSIE T3 7%Y + —
IVTT v T RER L WEE I HER & [F
=DV v Y TEHEOHE =, KEIEIIOWT 3
TOIT 572

2) WE N

VN Y BT % Y THRBOWEL, T4 54T
AFHHE~y P AL v FRENY AT 4 (RVFY
Yy TTAY) BV, v P RICTY Y T
B xAThE, W2 (Air time: ta) & H2HOIR
] (contact time: tc) ZEML7zo TH o DRE
filizr &, Asumssen and Bonde-perterson®” o 75k
WO E, KNI TS Z 5 L7,

PR (h) =1/8 - g-ta’
% g @ WIMAE (9.8m/s”)

WIZ, UNT Y Y x v TEEICBIT A SSC
BOOFEL LT, JT5Y 0BT &,
FRETRD 7o Bk 2 R TR O (K
) WLV NT P Yy 7R E (RJ-index)
ZEML, 509 bl Kz WEME LTHRA

O

®) =«
...... .4.@.@

§5yards

..... YAV LA
@@CD@

finish start Ovards

v

M1 7JO7JUF«4—FRb () LAU—O—VFZX b () OI—-R

Fig 1 Courses of pro-agility test (Left) and three-corn test (Right)

19



FEEKFE] - BB - BRI

L 7: o
RJ-index=h / tc

5. ARERRE S EREDAE

iR A ) BERE I ofEL LT, YT
VIVFATANERY)—a =V F A MNERHL
720 7RTIVUTFATFAMI. M1AEDLHIZS
¥ —F (4572m) OMBIZ3AD T A ¥ % ikiE
L. FROF A Y OFFNHAY = LTHID
FA4VETHESTHETIA Y EBALE, ¥ —
YLTHROTA v AREMLTHMIDT L Y FT
Eo THRMMDO R R THA, By — > LT
DIA Y ETEITELIBELITDE, FrEkEh
BEANY T4y FITTHEL 720

AN —a—=r 7 A ML, REIZBWTT YA
Y7y PR—VEFEHNRE L TEBINT NS
F A MEY 12OV T 572, AL B CD 3D
DA—=YEH1IADEH)ICLFMIZE ¥ — FH
fBTHBEL ADI—VHHAF—FLTB®
a—yeoWE 1HEELE BOa—ra2h
WLCChOa—rzLrb61 L. Boa—>
DEMPLEHLTADI—VIZRLII—A %
EhCELIEER bR, IEREEZ 2y 7
+ v FITTHE L7

J5 iR & b 2 2 05 B O AR B EE ) o8
e LT, 107 — FIEHUE £ 407 — FEEDN
ERERL 720 AT A TlE. FFEMEIICOT
THE L7258 6, BAOBETAY— ML,
10%—F (9.144m) &£40Y— F (36.576m) Ok
WA ST TEDIEMERITDE, FrEmEiz A by
Tt v FITTHE L7,

6. EARUIND—IEZEDRIE

1) A2 7y b&XT—=21) =2 1RM OHlE
THEDOIH I RORT —DIIEE LT, A7 Ty
PNy —2z ) —rvoRkBFEER (DT
1RM) O#lE%EiE L7z, 4xtgid. mifEH iz
DWTIHEMDED P L -V ZFRBREAL T
720

A7 7y O RO X I ITHEL Tz, N

20

AN - RS - A Gl

—NVEBIZPDE, WRZBIFICAAIZHNT
B L7258 5 KBREE O Fam AR & SPATIS
hhHEIAFTLRD A, HIALSEFETUL LD
STHIET 2 ENTELYLAICHIE Lz, H
VEBF TS EDDL I ENTE Lo 72812
M e L7z,

N —27) =Y OBER, KD X ITHEL
7o MR & BRI A G IZH W TN =XV D E T
HHEERDME 3 BT B & RIS 2 iy
TEEGZFES ST, N=XNVERFIED)LET
o THHE L% 2 L 5, WRIT, KeF v
JLTCEEEZREI LNV EZE L,
FHEEZBELTEORB S TN—RV R R L7,
oL BB 2 e Ao ME ST L, BHETE
AR L Lize W= 3Z LHIZIET L
7oty BB TEILT A2 e TE b ot
LAk E Lz,

FRE2FEH D 1 RM OWEICH 725 Tid, HE
MM E TR 528y FOT =L T v TRAT
S>7:%. 1RM L SN2 EROZ Fx kA
7oo THUCHIIL7HEITIE, S OICERZBIMN
LCHBAEBL, B ETELRAKOERE
IRM OflEfiE LCitdkL7ze &, FW—HH
DXy FHEIZIE 3 5L EOKER N 27T 72 F
7ov FEHBNCE T 2KEE &0 HTOWE D)
THEOWEIEL G2 5\ E 9 ITHE L7,
2) WEPEO L HIEB O ORE

REAMIC L B TIRD/ST —5Hife ) ok &
LC BEBROE L HIRR O O Wl & FEhti L 72,
WEPRNE, METEHFICY Yy Y T L TR R T
TY v F LRORBEELOE SIS, HALE
BT P A HIZo TEE LIF2ROKRD S
FCToOHM (R ilnw/EEzleEms L
7oo F7o0 VHIEBRONE. SCEHRHEE BT T A
F OEREENHE, BIHICENTY Yy v T L7
REDOBEIEHEEA 2 ¥ v —IC TR L 720 W d
2WFEHIL, B A2 WEM & LCRiER L7z,

7. stz
AWFFE TR 5 N7 E ML + BEHEfR A2 TR



HIEEHREED /87 + —< ¥ ARHEDTZOD P L—= v FEEROF = v 7 31T 505

L7z MMM AEOMERIZ. €7 Yy OMERE
RV Ize Foo 2B OFHEDEOBEIC
& FROEIC & ) 2B S0k 2 iR L 72 %,
AF2—=F Y MO ER TR L7z, Ao
HEAREEILS %Ki & L7zo

. 5%

1. B4R
SHEOWEARERE L VIR Lz, &30
IS IE. RHE81.41 + 14.84kg. TRNRII=14.06 =
3.79%. BRIRIiAE69.48 = 9.66kg TH o720 KY
va VHTHET S L, RE, KIEVEE BRIED
REL DI, T4 YHOWEMIZ. AFVRY Y
avHOWMEMLIVDAEIHWHEEZRLZ
(p<0.01) 6

2. UNDYRI v THEE

VN Y FUY Y TIRBOMER R EEL 2 RO
M 21RL7ze VN Y KV v THREO &5
DI, WL1.52+0.46, A£R0.55%0.19. A
JE0.56 £0.21CTdH - 720 A2 P i 1 1 2 D

36.2%. FHAEDOWEMITWLD36.8%THY., &£
AOMEMBBNIIAELZIRD DN h o7z,

VNG Y R x VTIREBORTY ¥ a VRO
a2 ROK3ITR L7z, TR, AR, HRED
ETOHAZBWT, AFNVEY Y 3 VEORE
HIE74 HIDIABIIEVHEEZRLZ
(p<0.01),

3. EiREEHAERIRE

B & 7 i oMW E#E R &2 L3R L
720 SR ZED v 2 S OB EIRE )
FREE L LCllE L2107 — R 40 — FiEicD
WTIE, WTFRS AFVRT Y g Y IEONEEA
FA VLD FEBITEHNMEE R L7 (p<0.01)0

Ji i A 0 O BERE I O L LTl L7z
TaTVVTATAMNER) ==Y T AMID
WTh, AFNVRY Y a YEOMEMH»T 4 ~ B
I IAFEEICENEEZR L (p<0.01),

4. gpH - IND—I81E

73 - N7 —OFREE LTELZZAZ T v b
DIRM FL O 1IRMKELL, ST —=271) =D
1RM KO 1 RM MR, mEEBRO, v HIHEED

x®1 JO7IUF«4—FAbS (B) £AU—0—VFZX K () OI—X
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Table 3 Results of the value of straight and change-of-direction dash
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Table 4 Results of the value of strength and power
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Table 5 Correlation between the results of rebound jump index and straight dash, change-of-direction dash
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Fig 4 Relationship between the results of rebound jump index and 10 yard dash (Left)
Relationship between the results of rebound jump index and pro-agility test (Right)
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Table 6 Correlation between the results of rebound jump index, straight dash, change-of-direction dash and body composition, the

value of strength and power
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Fig 5 Relationship between the results of body fat percentage and rebound jump index (Left)

Relationship between the results of body fat percentage and pro-agility test (Right)
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