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Analysis for bone formation by the effect of resistance
training among the collegiate American football players.

Junta Iguchi', Yoshihiko Fujisawa’, Isao Mano’

Although there have been many studies for athletes focusing on muscular strength and lean body mass, to date,
little studies have been conducted on the relationship between bone formation and sport performance. Thus, our aim
of this study was to examine how the indexes of bone (e.g., bone mineral density) were related to the performances
by the collegiate American football players using a superior ultrasonic bone densitometry system (the LD-100 system,
Oyo Electric, Kyoto, Japan). Our main results were that, although many previous studies have confirmed a positive
relationship between muscular strength and bone mineral density, there was a negative relationship between power
and bone mineral density. Also, we confirmed that the thickness of radius, which is directly related to diameter of
bone, was positively related to power. This may be due to the fact that most of the players started resistance training
from college, which may cause the adaptation that increases the diameter of bone, instead of bone mineral density.
Therefore, we may need a new training method which can increase bone mineral density as well as muscular strength.
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TV 7z (Table.1).

Table.1 Mean subjects characteriscs by positions

All = SD Backs = SD  Linemen = SD

(n=31) (n=20) (n=11)
Age (year) 19.9 £0.8 19.8 £0.8 20.1 £0.8
Height (cm)  176.5 5.1 176.0 £ 5.9 177.5+32
Weight (kg) 859 £15.3 77.3 £8.0 101.6 = 12.0
BMI 275+42 25.0 2.1 322+29
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BEEOWEIZ2012ED3 A2 5 4 AORIZFE
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(Power) & Lewis DA (v 4.9 x fKHE [kg] x v/ VI[em]
/100) % F\vCH M L7z (Iguchi et al., 2011). 521
National Strength and Conditioning Association (NSCA)
@ Certified Strength and Conditioning Specialist (CSCS)
MPETHMTHER L2 LTirbhiz, BIZ4NEE
2B % 4515 % Sai et al. (2010) (20-24 i, 51k 250 )
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N7FEROIRIE L OB, 152 TVt
W LZBEEKEZ SSRGS L. £TO/MK
B4 #1113 IBM SPSS ¥ 7 I (Japanese version 20.0 ;
IBM, Inc, New York, NY, USA) % H\WCArbirsz,

M. #&E5R

B CRZ & #lifcE 4 B Clag g HC (r=0.39,
p<0.05), Power (r=0.37, p<0.05), F# & 5 % &
A Power (r=-0.42, p<0.05) & FNZFNHE LM
%R L7z (Table.2). Backs DA TIld, BEEIE & i
FF % S Power (r=0.48, -0.45p<0.05) & =12
NHEHME%Z /7R L 72 (Table.3). Linemen & & &

Table.2 Correlation matrix (r values) among related factors for the backs and linemen

Variables SQ (kg) BP (kg) HC (kg) VI (cm) Power (kg-m/s)
FEE s [(dB] -.09 13 .08 .02 .02
BegE [mm] 27 20 39% 17 37*
FEEE [mm] -.19 -.13 .00 .10 -21
WA B E Img/em’] -32 -17 -22 -.02 -42%
WA E R [GPal -.15 -.16 -.04 13 -22
Wi #2%% [mm?’] 23 13 37% 13 30

*p <0.05, **p <0.01

Table.3 Correlation matrix (r values) among related factors for the backs

Variables SQ (kg) BP (kg) HC (kg) VI (cm) Power (kg-m/s)
g [(dB] -.08 28 12 .02 -31
BeFE [mm] 40 36 35 -.09 48%*
FEEE [mm] .10 29 30 -11 -.09
WA T E Img/em’] -.18 .09 -.03 -.07 -45%
A E M E S [GPal .07 .07 18 27 -.07
Wi £2%% [mm?’] 43 33 45 -13 45

*p <0.05, **p <0.01
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T =% Tk, BEFEMNSQ (r=0.79, p<0.01), Power
(r=0.78, p<0.01) &, WHAMAEEHED SQ (r=-091,
p<0.01), BP (r=-0.76, p<0.01), HC (r=-0.62, p
<0.05), Power (r=-0.60, p<0.05) X HEIZAHE LT
Va7z (Tabled). F 72iE M2 80T SQ (r=-0.68,
p<0.05), BP (r=-0.74, p<0.01), Power (r=-0.64,
p<0.05) &AHEAL T\w7- (Tabled). BEIZWrmIFREE
SQ (r=0.73,p<0.05), HC (r=0.69, p<0.05), Power
(r=0.78, p<0.05) EHEIZHBEL TW5 I & A HERR

Ei7z (Tabled).

W ERE L Saietal. (2010) 12X o TYUEE S 72
FROBPMEET— 5 L OB TIE, W EEHE &
HEE, WHRBTEEEN ERE SN (p<0.01)
(Table 5). ZF 7z Backs & Sai et al. (2010) & o bk
TIE, e ERE, KETE, MR TeEEED
FERE S 72 (p<0.05) (Table 6). FiZ Linemen & @
T, RERETERES RSN (p<0.01)
(Table 7). Backs & Linemen & O [L#g T %, K,
BMI, SQ, BP, Power, V], HC IZBWTHE R DD
57z (p<0.05) (Table 8).

Table.4 Correlation matrix (r values) among related factors for the linemen

Variables SQ (kg) BP (kg) HC (kg) VI (cm) Power (kg-m/s)
i [(dB] -31 -.04 .00 .19 15
B )E [mm] 79%* 58 75%% 43 78%%
BEEIE [mm] -.45 -.53 -28 07 -23
WS B % Img/em’] -9k -76%% -.62% -29 -.60%
AR P E L [GPal -.68* - T4k -47 -35 -.64%
Wi A% [mm’] 3% .50 69% .64 78*
*p < 0.05, **p < 0.01
Table.5 Comparison of Athletes(ALL) Versus Nonathletes

Athletes Nonathletes
Variables n Mean + SD n Mean + SD t
WA % [mg/em’] 31 312.45%* 119.65 250 241.00 67.8 3.29
BEEIE [mm] 31 6.84%* 1.34 250 5.23 1.04 6.66
A A e [GPal 31 6.48 6.66 250 4.09 1.52 2.00
Wi £7%% [mm’] 28 248.18%* 91.85 250 188.29 44.5 3.45
*p < 0.05, **p < 0.01

Table.6 Comparison of Athletes (Backs) Versus Nonathletes

Athletes Nonathletes
Variables n Mean + SD n Mean + SD t
WA B HE [mg/em’] 20 318.65*% 135.2 250 241.00 67.8 2.54
BEEIE [mm] 20 7.00%* 1.49 250 523 1.04 5.60
AR P E L [GPal 20 6.85 7.65 250 4.09 1.52 1.61
Wi A% [mm’] 19 259.09%* 103.16 250 188.29 44.5 2.99
*p < 0.05, **p < 0.01

Table.7 Comparison of Athletes (Linemen) Versus Nonathletes

Athletes Nonathletes
Variables n Mean + SD n Mean + SD t
WA EEHE [mg/em’] 11 301.18 89.3 250 241.00 67.8 2.21
BEEAEIE [mm] 11 6.55%* 1.21 250 5.23 1.04 3.60
A E M E S [GPal 11 5.82 4.60 250 4.09 1.52 1.25
Wi 2% [mm] 9 225.12 60.38 250 188.29 445 1.83

*p <0.05, **p <0.01
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Table.8 Comparison of Backs Versus Linemen

Backs Linemen

Variables n Mean + SD n Mean + SD t

4 [em] 20 176.0 5.90 11 177.5 3.20 -0.83
HE [ke] 20 77.3 ** 11 101.6 12.00 -6.75
BMI [kg/m’] 20 25.00%* 2.13 11 32.16 2.88 -7.96
WA EHE [mg/em’] 20 318.00 135.25 11 301.18 89.31 0.38
FEEE [mm] 20 7.00 11 6.55 1.21 0.89
AR P L [GPal 20 6.85 11 5.82 46 0.41
EeEE (mm] 20 14.05 11 13.55 1.51 0.84
Wi £7%% [mm?’] 19 259.09 103.16 9 225.12 60.38 0.91
Squat [kg] 20 135.50%* 14.77 11 169.00 18.95 -5.47
Bench Press [kg] 20 93.65%* 10.97 11 119.09 14.8 -5.46
Power [kg-m/s] 20 143.15%* 14.12 11 167.73 18.6 -4.14
Vertical Jump [cm] 20 69.05%* 11 54.73 5.18 72
High Clean [kg] 20 94.10% 11 101.45 9.93 -2.37

*p <0.05, **p <0.01
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