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The Influence of American Football Equipment on Running Ability

— A Two-year Longitudinal Study —
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Abstract

The purpose of this study was to investigate the longitudinal effect on the running ability of AF players with/without
American football (AF) equipment and the relevance between the running ability and the muscle strength. The subjects
were 19 collegiate AF players who belonged to the Kantoh collegiate football association (KCFA) Division III and also
participated in all sprint and muscle strength tests in 2011 and 2012. As for running ability, eight 40-yard (yd) dash and
100-yd dash times were measured with/without equipment. As for muscle strength, 1-repetition maximum (1RM) of
power clean, bench press and squat were measured. The time taken by underclass players with/without equipment in
2012 was significantly longer than that in 2011(p<0.05). On the other hand, there was no significant time difference for
upperclassman with equipment in 2012 (p<<0.05). Also there was a high correlative relationship between 1RM of squat
and 40-yd dash for upperclassman in 2012. Therefore, the more the grade of players goes up the more both sprinting
ability with/without equipment and muscle strength also seems to keep up with. However it is necessary to gain the
running ability to produce the explosive acceleration so that there is a challenge to the best record and also to analyze in

view of the body composition in detail.
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a Age Height I Body Weight equipment BW + equipment
roup (years) (cm) (kg) (kg) (kg)
ALL 2011 (n=19) 19.8+1.12 172.2+5.86 77.8+8.91 3.9+0.77 81.7+8.73
2012 (n=19) 20.8+1.12 - 81.3+11.17" - -
2011 (n=10) 19.0+0.47 172.6+7.07 74.2+8.51 3.9+0.88 78.0+8.35
underclassman
Grad 2012 (n=10) 20.0£0.47 - 78.6+11.87" - -
rade
2011 (n=9) 20.8+0.83 171.8+4.55 81.8+7.91 3.9+0.69 85.7+7.64
upperclassman
2012 (n=9) 21.8+0.83 - 84.3+10.18 - -

#5<0.05 (compared with 2011)
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FEOFHMERM %R L7ze &R TIE 40-yd EB &
U 100-yd E L b ICHBERLHEAEHIZRD 5T,
FELEEOREL D ICHEER EMRIED LN
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O AT EERE . 100-yd 7 0O ¥ FT ERE o 1 )7
2B W, HEMEMEOFEE (2011;5.17 * 0.17,
13.56 = 0.60. 2012; 5.29 = 0.25, 12.53 = 0.59) &
HEEMORE (2011; 527 = 021, 13.87 * 0.67.
2012;5.44 £ 022, 12.78 = 0.61) X 0 A5 2004
L7z (p<0.05)c F 72,2011 4 & 2012 SED ILEL TS,
40-yd FEDOREHTERMIC BT 2B A R, ZEE
BEE H 122012 FORFIFTZERH (F ; 5.44 £ 0.22,
it ;529 = 025) %2011 4F O ¥ 5 B Z E
(F ;527 =021, #:517 £017) LY LAEFIC
% o7 (p<0.05)c — 7 100-yd 7& O V- ¥ pr %
W Cld, REARE, KEMEREL $ 122012 F05R
% (F ;1278 = 0.61, & ;12,53 £ 0.59) 2%2011 4F
OFTEREE (A ;13.87 = 0.67. M 13.56 + 0.60)
IV OABICEMEZR L (p<0.05)0 40-yd FED
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FARRITTIE, R, P BREOFED 3 ERH
AT DFER, HER 2 ROZTHAERAIGFRD 57z,
MR HEEHORER T2 2 A, HEAHICE
FAFELAEEB L2011 FIZBITA5R4E L HER
THRAICBI HEE L ZERIIBWCH B B
VERDSR20 67z, HAL - HALERIROME 21T
7ol THhH, FEEIIBIT A THAEDEEARS L OVE
B, OB BMRIC B WO E R AL - AT
KRB D O NI T, HEROFREIZBITS T
ED 2012 4EB LT EMED 2011 FEICBWTLEE
e B - BMAMFERERBDO SN, LA o T
2011 4E & 2012 FE DL T, THAED 40-yd FED
P BARE, SEEAERE L B2 2012 SEOFTEER (F ;
548 + 024, ;529 = 0.23) $%2011 4F O E
M (F ;520 *0.16, ;516 £0.13) L0 HHEE
R o7 (p<0.05). 512, ERAETIIER
HERE I BT 2012 SE DT EEREH] (5.29 + 0.28) 2°
2011 FE OFTERER] (518 = 022) LD HAEICE
{Teoz (p<0.05), Tz, HEAR & HEEHD
BT, TRAIZBIT 5 2012 4E D 40-yd E D
PR (F ;548 = 024, ;529 = 023) &
EARAEIZBUT S 2011 4E D 40-yd & O 5 T EE R
(F ;535 + 025, ;518 £022) ICBVWTHE
LFEDTRDO L7z (p<0.05),

100-yd JEDZAERTld, FE, F4E, HFHORF
D 3 LRGN OFER. HEL 2 ROZHEH
BB SN o7z THNREXITo/ET A
B L ROKEAERLEO NS, FFELEEDE
BICBWCHEBELRIENEPRD LN L2275
Ty THED 100-yd FEDOFIFTER ] Tld, # A
HEE, BB L2012 FEOFERERK (F;
12.81 * 0.63, fE; 12.55 * 0.59) #%2011 sE DFTE
R (F; 13.67 = 054, #1350 = 0.49) L0 3
HEIWZERE L2 (p<0.05) . —HLAAIIBANTDH,
BHARE, HHEMRE S D2 2012 EOFTERR (F ;
12.75 = 0.62, #E; 12.52 = 0.63) %2011 £ DT %

2 EfRBIUHENOEEDOHFEIZ LD 40-yd EOREFLERE 100-yd FEOFIHFLE

40-yd Sprint Best time (sec) 100-yd Sprint average time (sec)
equipment no equipment equipment no equipment
ALL 2011 (n=19) 527+0.21 517+017* 13.87+0.67 13.56+0.60"
2012 (n=19) 5.44+0.22" 5294025 " 12.78+0.61* 12.53+0.59"*
2011 (n=10) 5.20+0.16 516+0.13 13.67+0.54 13.50+0.49*
underclassman
Grade 2012 (n=10) 5.4840.24" 529+0.23"% i 12812063" 12.55+0.59"
2011 (n=9) 5.35+0.25 5.18+0.22* 14.09+0.77 13.63+0.73*
upperclassman
2012 (n=9) 5.39+0.18 5.29=+0.28" 12.75+0.62" 12.524+0.63"

*p<0.05 (compared with equipment)
#5<0.05 (compared with 2011)
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BEfE (F 5 14.09 £ 0.77, ;13,63 £ 0.73) L1 b
BEIEME L (p<0.05), TR BAH L HEE
Holigcid, THE (F;13.67 054,
13.50 = 0.49). L #& 4 (F ;1409 £ 0.77. #%;
13.63 = 0.73) & 122011 SEDOFTEREICBWTH
BERENRO SN (p<0.05).
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BP. SQ. PC ® IRM (BP; 107.1 = 18.96. SQ;
158.9 + 19.63, PC;92.3 + 12.35) BX U PC ® IRM
ZARE CThr L 72AH%HE (1.20 = 0.86) 732011 D
L #k (BP; 99.1 + 23.20. SQ; 150.0 * 19.01. PC;
81.2 * 7.95, PC/BW; 1.09 + 0.83) L) A&
xR (p<0.05), FFEHIDHETIZ, BP D
IRM B L U'BP @ IRM %A TR L 72 MHxHEIZ B
WCHBERRHEIERD RO STz, Bl ERhE %K
ELIRR. THEICBIIAEFEICBWIAELRHR
FMERREDPRO B, THED 2012 4£0 BP (BP;
100.0 = 13.46) B L U'BP ® 1 RM #{AE Tl L 72
HxHE (BP/BW; 1.27 + 0.17) 72011 4£ D58k (BP;
844 * 846, BP/BW; 1.14 = 0.15) L D A HEICH
fE% 7% L7 (p<0.05)s SQ ® IRM, SQ ® IRM %

RECTH L 72 HMEIC B W CHEE 2 A HEA/ERILEED
ENT. AELREMEDLIRDLN o720 PCO
IRM. PC ® IRM % {RE T L 724 FHE T3 A =
GARBALERIZREO 5T, FEICBWTAERELR TR
B SNTz0 Lz o T, THED 212 FED
PC ® IRM (PC; 91.3 = 1433) B X U'PC D 1 RM
IRE TR L - M % fiE (PC/BW; 1.22 = 0.64) %%
2011 - DFEEk (PC; 76.9 = 6.51, PC/BW; 1.08 = 0.95)
I HFEICEMEE R L (p<0.05),

FAIC20EBIV20R2FE07 4 MEHIZE
B EAER CF#A - BfE) oftskz R L7z,
2011 4 T E £ @ BP. SQ. PC @ IRM (BP;
113.9 = 22,75, SQ; 160.0 = 19.15, PC; 93.3 =*
10.90) B X U"BP @ IRM % fKE T L 72 41 xJ 5
(139 = 020) 25 F#h4Aoitsk (BP; 86.5 = 10.29,
SQ; 1422 + 12.53, PC; 76.1 * 6.51, BP/BW; 1.18
£0.18) LD VFEREICEMEEZRLZ (p<0.05) L
L. 2012 4R TIE A & LAE THE 2 221358
OOLNLDo72,

3.4 40-ydEDFTEREETI A MEBDEHE
DA%k

FS\EEAR L EEBEBEZNZND 40-yd FED

IIBAT R & =4 MEH ORFRE DBBRERL

#£3 B IR (T - L#ld) oA MEHORLE

Group 2011 2012
BP (n=17) 99.1+23.20 107.1+18.96"
1RM (kg) SQ (n=14) 150.0+19.01 158.9+19.63"
ALL PC (n=13) 81.2+7.95 92.3+12.35"
BP (n=17) 1.27+0.22 1.32%+0.19
1RM/BW SQ (n=14) 2.00%0.17 205%+0.18
PC (n=13) 1.09+0.83 1.20+0.86"
BP (n=9) 84.4+8.46 100.0+13.46"
1RM (kg) SQ (n=8) 141.3%+13.02 151.94+17.72
PC (n=8) 76.9+6.51 91.3+14.33"
underclassman
BP (n=9) 1.14+0.15 1.27+0.17"
1RM/BW SQ (n=8) 1.98+0.22 204+0.16
PC (n=8) 1.08+0.95 1.22+0.64"
Grade
BP (n=8) 115.6+23.67 115.0+21.88
1RM (kg) SQ (n=6) 161.7+20.41 168.3+19.41
PC (n=5) 88.0+4.47 94.0%+9.62
upperclassman
BP (n=8) 1.41+0.20 1.37+0.21
1RM/BW SQ (n=6) 2.01%+0.10 207+0.22
PC (n=5) 1.12+057 1.17%0.12

*p<0.05 (compared with 2011)
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2011
Group 1RM (kg) 1RM/BW
BP underclassman (n=10) 86.5+10.29 1.18%0.18
upperclassman (n=9) 113.9+22.75% 1.39+0.20"
sQ underclassman (n=9) 142.2+12.53 1.95+0.23
upperclassman (n=7) 160.0+£19.15% 201=%0.09
. underclassman (n=9) 76.1£6.51 1.05+0.13
upperclassman (n=9) 93.3+10.90" 1.14%+0.10
#p<0.05 (compared with underclassman)
2012
Group 1RM (kg) 1RM/BW
Bp underclassman (n=9) 100.0£13.46 1.27+0.17
upperclassman (n=8) 115.0+£21.88 1.37+0.21
sa underclassman (n=9) 150.6£17.04 1.98+0.22
upperclassman (n=8) 161.3+21.00 1.92+0.35
. underclassman (n=8) 91.3+£14.33 1.22+0.06
upperclassman (n=5) 94.0+9.62 117%+0.12

£S5 EEAHERAMEZNEND 40-yd EORFELERE 7 T4 MiHORLEE OBR%
2011
Group 40 yd Serint Best time (sec) ...
equipment no equipment
BP (n=19) -0.073 -0.225
ALL (n=19) 1RM/BW SQ (n=16) 0.104 0.054
PC (n=18) -0.193 -0.427
BP (n=10) -0.410 -0.187
underclassman (n=10) 1RM/BW SQ (n=9) -0.118 -0.120
PC (n=9) —-0.442 -0.631
BP (n=9) —-0.258 -0.370
upperclassman (n=9) 1RM/BW SQ (n=7) 0.535 0.451
PC (n=9) -0.401 -0.445
2012
S 407yd Sprint Best time (sec)
equipment no equipment

BP (n=19) -0.455 -0.374
ALL (n=19) 1RM/BW SQ (n=16) -0.520" -0.351
PC (n=18) 0.182 0.394
BP (n=10) -0.340 -0.366
underclassman (n=10) 1RM/BW SQ (n=9) -0.122 -0.065
PC (n=9) 0.429 0.483
BP (n=9) -0.558 -0.350
upperclassman (n=9) 1RM/BW SQ (n=7) -0.843* -0.466
PC (n=9) -0.138 0.285

*0<0.05 THELMBABERY
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720 2011 AECIXER AR ERERH ZNLTNO
40-yd O FEFTERR] & v T4 MEH 0RO
WCHE R MBEBRIERED bk o 7ze —. 2012
T, EROBEEAETED 40-yd 7 O iR AT E R
& SQ/BW DFtEkIZ BV THE 2 B OB R AR
BN (HBIFR%E; — 0.520. p<0.05). 72, L
WA > % B AT D 40-yd & O F AT R & SQ/
BW DRLERIZ BT b [FRRIC A B2 B OB R A
R oz (HBEIRE; - 0.843, p<0.05).
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Z ORI O 4TI TIEHY 40-yd % 5E 2 R I PLREL
$ho F7240-yd FEDFTEKERH I NFL DA% 7 b
DB I bIFEH SNLERTH 5205, BHAfnE
FHFEEn vz ?, NFL © 2 —F Tdh - 7 Paul
Brown KAV E T L& TH T L — T 40-yd 134/ T
L% TEWIT R WEFZ, TAY I 7y bR—
WIZBWT 40-yd EFENZMESTLHTAMELT
EHELLZEERTWE Y, LiL, ThETIET
AN H Ty PR IVEFIZBT S 40-yd EOFTE
5 % BRI LT B S M0 iy s E
EHLZWIRETEHIZToTB ). EBEOREE
LI ER Lo TWh, Lo TCINTETIZESS
ZEABEHOFESENC I TRELRET L. K
SRR TR EAE B 5 40-yd E ORI
TR EIEE AR L W L THEBICE o 72
W TOMOFFETIIHEEHOAETHE 21X
BOON Loz L RMEA LT 2 TR
Tld, FHIEE IR Il L TR EAE RIS 40-yd
EOREITERHPAEICEL o 2 FED, 1
FERFEABOUELIToBICED L) LELERT
WHERRT H 2 x B E L7,

KBFFE T D 40-yd & O AT ZE R H & 100-yd &
DOFTERF T, 2HAE R 3B IEEHREOP
LD IAREICE o7 STNHLOERE L
T, FEES 713, BAFEMICL2ERAKOES,
2P, EBEOME LR L0 AERKED
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