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Abstract

To evaluate whether both of the body composition and
greater data of physical fitness tests can contribute to the
promotion of sport performance in male wrestlers, the 15
second and third weight classes wrestlers were recruited. The
physical fitness tests included back squat, bench press, grip
strength, back strength, shoulder and wrist strength, Sit-up,
vertical jump, 40-yard-dash, T-Test of Agility, sit and reach
and 300 yard shuttle run. The data of lean body mass (LBM)
correlate to 1RM back squat, the dominant hand-grip strength,
back strength, height of wvertical jump, 40-yard-dash and
T-Test. The elite group (EG) exhibit greater total LBM, LBM
in trunk, LBM in trunk and upper limb, LBM in trunk and
lower limb and LBM in trunk, lower and upper limb than
normal group (NG). The back strength of EG is obviously
greater than NG, however, 1RM of bench press is lower. By
Spearman's rank of coefficient correlation analysis, we
observe that there is significant correlation between trunk
LBM amount and the ranking in the second weight classes
wrestlers, but not seen in the third weight classed. Both of

these two classes exhibit no correlation between ranking and

il



performance in physical tests. In brief, the LMB amount has
correlation with the 1RM of back squat, the dominant
hand-grip strength, shoulder and wrist strength, back strength,

vertical jump, 40-yard dash, and T-test.

Keywords Body composition, lean body mass, physical

fitness test, wrestling performance rankings
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(Saad, 2012)
(Hubner-Woniak, Kosmol, Lutoslawska, &
Bem, 2004)
(Hubner-Woniak, Lutoslawska, Kosmol, &

Zuziak, 2006)

( 96)

(fat mass, FM)



(fat-free mass, FFM)

(Kubo et al., 2006) Garcia-Pallares, Lopez-Gullon,
Muriel, Diaz Izquierdo (2011)



15 19.73 +
1.22 169.47 + 3.44 cm 68.13 + 3.69
kg 6.73 + 2.19 (

(General physical fitness test)
(1RM IRM

) ( ) T ( ) @0

(Wrestling rankings)

(World
Taekwondo Federation, 2011)
G1-G3
1-1



a2 2 G3
3
10
60 % ( 6 ) 50 %
( 3.6 ) 50 % (
2.16 )
70 %
1-2
G5 G7 G8 G110
(G5 G7 G8 G10)
1-3 101
100 % 100 759 99

50 % 98 25 %



1

-1

(

G10 (Olymic Games)
G3 (World championship)
)

G7 (Asian Games)

G> (Asian championship)

G3 )

G2

Gl

1-2

G3 G2 Gl
30.00 20.00 10.00 0.00 100%
18.00 12.00 6.00 6.00 60%
10.80 7.20 3.60 3.60 60%
6.48 4.32 2.16 2.16 60%
4.54 3.02 1.51 1.51 70%
3.18 2.11 1.06 1.06 70%




1-3

G10 G38 G7 G5

255.00 240.00 225.00 210.00
225.00 210.00 195.00 180.00
195.00 180.00 165.00 150.00
165.00 150.00 135.00 120.00
135.00 120.00 105.00 90.00
105.00 90.00 75.00 60.00

(Body composition)

(Dual-energy X-ray absorptiometry, DEXA)

(Lean body mass, LBM)

(bone mineral mass, BMM)

X



) (Pedro & Durbin, 2001)

(Horswill, Scott, & Galea, 1989 Kraemer et al., 2001)
Yoon (2002)

53-56 (ml/kg/min)

(Horswill et al., 1992

Yoon, 2002)

(
90)
Garcia-Pallares et al. (2011)
( 6 )
IRM IRM
IRM IRM
( ) (



IRM

Mirzaei, Curby, Barbas

(2005 2006 2007

Abbaszadegan, Ramezani

IRM

Sterkowicz-Przybycien, Sterkowicz

IRM
IRM I1RM

Lotfi (2011)

2009 ) 55 kg

Azarbayjani (2012)
(SEMO
IRM IRM
) (

(Bruce test)

IRM

Zarow (2011)



BMI

4-9 % (Kraemer et al., 2001

Yoon, 2002)

(Horswill et al., 1989
Mirzaei et al., 2011  Callan et al., 2000) Callan et al. (2000)

1997
4-10 %
(Kim, Wang, Heymsfield, Baumgartner, &
Gallagher, 2002) 600
36-40 % (Type
) (Type a Type b )

(Saltin, Henriksson, Nygaard,



Andersen, & Jansson, 1977
Fry et al., 2003
Fukunaga (1999)

ultrasound apparatus)

al. (2006)
A )

13.0 kg) C

Costill, Fink, & Pollock, 1976

(66.5 + 8.0 kg)

B

(69.9 + 9.0 kg)

(elbow extensor)

(elbow flexor)

(Garcia-Pallares et al., 2011)

10

A

(

91) Kanchisa
(B-mode

Kubo et

(SSD-900 ; Aloka, Tokyo, Japan)

) C

(74.9 +
B



(Brown, 2001)

(muscular strength)
(Sale, 1991)
(Abernethy, Wilson, & Logan, 1995;
Jaric, 2002; Sale, 1991)
Garcia-Pallares et al. (2011) IRM IRM

I1RM I1RM IRM /FFM 1RM
/FFM
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Roemmich Frappier (1993)

Abbaszadegan et al. (2012) IRM
I1RM
IRM
IRM IRM
(muscular endurance)
Mirzaei et al. (2011) I min
Il min
Callan et al. (2000) 5.6 m
(

1 min

12

IRM

98)



Roemmich Frappier (1993)

(aerobic capacity)

(anaerobic capacity)

(anaerobic power)

(Wingate anaerobic test)

(maximal accumulated oxygen deficit)

(critical power test)

Horswill et al. (1989)

Garcia-Pallares et al. (2011)
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Mirzaei, Curby, Rahmani-Nia Moghadasi (2009)
56 (ml/kg/min) Horswill et
al. (1992) 52.6 £ 2.0
(ml/kg/min) Horswill et al. (1992)
52-63 (ml/kg/min)

PH

(Franchini, Nunes, Moraes, & Vecchio, 2007)
300

(agility)
Young, James Montgomery (2002)

(cognition)

(visual-scanning techniques)
(visual-scanning speed and anticipation) (anticipation)
(Sheppard & Young, 2006) Farrow, Young
Bruce (2005)
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86)

40

(2011)

(Speed)

86

4x9 m

10 m

(flexibility)

(range of motion, ROM)

Mirzaei et al. (2011)

55 kg
40

10 m

(dynamic flexibility)

15

4x9 m

Garcia-Pallares et al.

10

(static flexibility)



Garcia-Pallares et al. (2011)

(passive straight leg raise test)

Callan et al. (2000)

3.8 +£5.8

cm

Roemmich Frappier (1993)

( 98)

95)
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(power)

Cankaya (2012)
( )

Callan et al. (2000)

Abbaszadegan et
al. (2012)

( 89)
( ; Skg 10kg 15kg 25kg
30 kg ) a3
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Baic, Sertic Starosta (2008)

18
(maximal turn in the jump) (
) (zig-zag running)
IRM (maximal load
snatch) (lifting maximum load onto
the chest)
(parallel bars dips) (sit-ups

with side twists and with load)
20 m
(backward handsprings) catch (snatch)
from the neck pirouettes strive (merry-go-round) bridge

from the above upper stance

I1RM
bridge from the above

upper stance the catch (snatch) from the neck

(global coordination)(

) ( )

(global coordination)(

)

18



Franchini, Takito, Kiss Sterkowic (2005)

Franchini et al. (2007) 2002

(European circuit competitions)

(12 min )
IRM IRM 45°
(rowing at 45°) IRM
Ronnie, Yona, Alex Bareket (2006)
(ten-station) (judo ability test)
3 min (4x8 m 3.3 m
10 25 20
(1 10 1
1 8 )

19



/
1 4x8 m
2 (seionage)
3 3.3 m ( )
4 10 (escapes from
Kesa-Gatama)
5 10 ( 15 cm
)
6 (Ouchigari)
7 25
8 (escapes from
Yoko-Sheo-Gatama)
9 20
10 8
6 min 3
2 min 30 s
( 98
95)
Mirzaei Nezhad (2008)
(waist technique) (hip
throw) (shoulder throw) (gut wrench)

20



(arm drag) (duck under)

(World Taekwondo Federation, WTF) 2009
(Bylaw on WTF World Ranking)
WTF

WTF

Taekwondo Federation, 2011)

25%(World Taekwondo Federation, 2011)
WTF

2-2

G2-G5
(  2-3)

21
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(World



2-2

10
7 WTF
7
5 WTF
5
5
5
5
4 WTF
3 AAA
3 AAA WTF
2 AA
2 AA WTF
2
1 A
1 A WTF
1
World Tackwondo Federation (2011)
2-3
G2-G5
Gl

WTF

World Tackwondo Federation (2011)

10

22
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(World Taekwondo Federation, 2011)

60
70

%
%

2-4
2-4
G10 G7 G5 G4 G3 G2 Gl
100.00 70.00 50.00 40.00 30.00 20.00 10.00 10.00 100%
60.00 42.00 30.00 24.00 18.00 12.00 6.00 6.00 60%
36.00 25.20 18.00 14.40 10.80 7.20 3.60 3.60 60%
21.60 15.12 10.80 8.64 6.48 4.32 2.16 2.16 60%
15.12 10.58 7.56  6.05 4.54 3.02 1.51 1.51  70%
World Taeckwondo Federation (2011)
(World
Taekwondo Federation, 2011)
(International Judo Federation, IJF)
2009 IJF
(World Cups)
(Grand Prix) (Grand Slam) (Masters)
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(Continental Championships)

Championships)
2

500
50 % (
250 )
100 %

(International Judo Federation, 2011)

2-5

101

(Olympic Games)
10
100 %
500 )

24

(

50

(World

98



2-5

16
32

~N D W N

100
60
40
20
16
12

200
120
80
40

24
16

300
180
120

60

36
24

12

400
240
160

80

180
108
72
36
28
20
12

8
2

500
300
200
100
80
60
40

600
360
240
120
96
72
48

24

International Judo Federation (2011)
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15 19.73 +

1.22 169.47 £+ 3.44 cm 68.13 £ 3.69
kg 6.73 £ 2.19
48
2
3
101 5 101 12
X CE Lunar Prodigy
DEXA en Core 2003 Version 7.0

26



20 min

5
0.1s T
4-6
TKKS5401
5-100 kg 0.1 kg
Takei, model T.K.K.5402, Tokyo, Japan
kg
TTM
0-100 kg

DEXA
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(1RM 1RM

) ( )
(T ) @o )
( ) 300 )
( )
(1RM 1RM
)
IRM
5-10 1 min 1
5-8
30-40 (14-18 kg) 2 min
1
5 IRM
IRM
5-10 I min 1
5-8 10-20
(4-9 kg) 2 min
1
5 IRM

28



15 ¢cm

30 s

1 min

1 min

30 s

30
30 s kg
kg
( Sit-up)
90
I min
(T T-Test)

29



1 1
3-1(A B C D)

A
B
C
10 D
5 B
A A
3-1)

1 min

3-1

(40 40-yard-dash)
40
20

30



38 cm

30 cm

3 min

sit and reach test)

(  3-2)

1 cm

3-2

(300

300-yard shuttle run)
4 7 8

31

40



25
6 300 (
3-3) 25

0.1 s 5 min

25

3-3
300 (300-yard shuttle run)

( vertical jump)

2 min

32
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SPSS 18.0

Mann-Whitney U test

(Spearman)

a<.05
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4-1

cm 68.13 £ 3.69 kg

kg
25.67 +2.15 kg

21.27 + 1.88 kg

169.47 £ 3.44

6.13 .70

31.81

+2.41 kg 46.94 £ 3.39 kg
53.07 £ 3.70 kg
57.19 + 3.78 kg
4-1
(cm) 15 161.60 175.20 169.47 3.44
(kg) 15 63.90 75.60 68.13 3.69
LBMu)(kg) 15 5.30 8.01 6.13 .70
LBM)(kg) 15 17.66 24.72 21.27 1.88
LBMt)(kg) 15 21.16 29.35 25.67 2.15
LBMw+t)(kg) 15 27.04 35.31 31.81 2.41
LBM(1+1)(kg) 15 41.87 52.07 46.94 3.39
LBMwu+t+L)(kg) 15 47.28 58.33 53.07 3.70
LBM (totan)(kg) 15 51.39 62.78 57.19 3.78
LBM vu) (Upper limbs) LBM LBM(, (Lower

limbs) LBM
LBM

LBM 1,

(Trunk)

35

LBM

LBM (total)



4-2

138.67 £ 19.22 kg

+ 7.19 kg

47.92 £ 6.37 kg

50.77 + 4.18 kg

IRM

95.33

45.90 + 7.60 kg

158.98 + 18.79 kg 61.13 +
6.79 57.18+7.96cm T 10.25
+ .56 40 5.48 + .28 s 300
63.77 + 3.38 s 43.60 + 6.49 cm
4-2

IRM (kg) 15 110.00 160.00 138.67 19.22

IRM (kg) 15 80.00 110.00  95.33 7.19

(kg) 15 46.00  59.70  50.77 4.18

(kg) 15 40.10  62.35  47.92 6.37

(kg) 15 33.50  64.75  45.90 7.60

(kg) 15 135.00 198.50 158.98 18.79

( ) 15 45.00  72.00  61.13 6.79

(cm) 15 40.00  69.67  57.18 7.96

T (s) 15 9.60  11.46  10.25 .56

40 (s) 15 5.09 6.15 5.48 .28

300 (s) 15 57.97  68.88  63.77 3.38

(cm) 15 34.00 55.00  43.60 6.49

36



4-3

Shapiro-Wilk

LBM y, 818 7 062
.848 8 .092
LBMqr, .926 7 521
.974 8 .929
LBM ., 867 7 175
.922 8 .443
LBMu:1) .947 7 .700
.916 8 401
LBM(r.1, 944 7 678
.862 8 125
LBM(u:1:1) 941 7 647
.793 8 .024
LBM rotal) 918 7 454
.817 8 .043
1RM .822 7 067
.823 8 .051
1RM .851 7 126
.863 8 127
.858 7 .146
.871 8 .155
.821 7 .065
.959 8 .802
977 7 .945
.928 8 .499
.914 7 422
.964 8 .846
797 7 .038
.978 8 .950
.801 7 .042
.828 8 .057
T .923 7 .495
.944 8 .651
40 .895 7 .302
.877 8 174
300 .921 7 .480
.955 8 .762
.935 7 .598
.920 8 428
a. Lilliefors b.*

37



Shapiro-Wilk

Shapiro-Wilk

38

50

4-3



4-4

1 (n 15)
IRM I1RM
LBM vy, 55% .33 51 .46 54%* L52%
LBMr, 41 27 27 47 45 41
LBM,y, 53 % 25 32 24 17 5T
LBM 1) 53 % 34 .39 56%  .56% . 52%
LBM (11 55% 31 .35 .43 .38 S5T*
LBM (u+t+1) 61 .35 42 .48 45 .63 %
LBM (rotal) 61 .33 .44 .50 .46 .63 %
I1RM -.15 .27 .01 .35 L70%
IRM .10 .35 15 -.17
L79% JTTE .15
JTT* .23
.28
T
40
300
*p .05

39



2 (n 15)
T 40 300

LBM vy, .08 47 34 -39 -.01 21
LBM, 1, .08 73%  -.52%  -.25 -.01 .38
LBM ., 36 60* -39  -.87*  -.17 15
LBM (y: 1) .09 79%  -.56%  -.33 -.02 .40
LBM 11, .25 79%  -.54%  _.64% - 10 15
LBM (ysre1) .24 1%  -.56% -.66% -.10 .18
LBM (1) .25 83*%  -.58*% -.64*  _.11 .20
IRM 19 59% .42 -.60* -.08 .06
IRM 08 13 16 03 .20 14
.03 37 .38 .20 -.31 64 %
23 48 42 -.05 .23 T4
.08 .50 61% 11 -.25 72
47 69%  -.41 -.64% 01 14
11 36 -.39 .27 11
54%  _.55% .02 06
T 41 43 .38
40 .33 .33
300 .06

*p .05

40



IRM (r
.55, .53, .53, .55, .61, .61, p .05)
IRM

(r .56, p .05)
(r .54, .56, p
.05)

(r .52, .57, .52, .57, .63, .63, p
.05)

= .73, .60, .79, .79, .81, .83, p .05)

41



-.66, -.64, p

40

05)

(r

(r

(r -.55, p

-.64, p

05)

300

40 (r

.52, -.56, -.54, -.56, -.58, p

I1RM
.70, .59, p .05) 1IRM
(r -.60, p .05) T

-.54, p .05) 40

05) 40

42

-.87,

05)

(r

-.64,

(r

69, p



.05) (r .79, p
.05)
(r .77, .77, p .05)
(r .74, .64, p .05)
T (r -.61,p .05)
(r .72, p .05)

4-6 167.61 + 3.45
cm 65.06 + 1.06 kg 5.84 + .56
kg 20.50 + 1.02 kg

24.24 + 1.85 kg 30.08
+1.72 kg 44.74 + 1.92 kg

50.58 + 1.91 kg
54.67 £ 2.03 kg

4.7 171.10 + 2.64
cm 70.81 + 2.92 kg 6.38 + .75
kg 21.93 + 2.25 kg

26.93 + 1.56 kg 33.31
+1.86 kg 48.87 + 3.28 kg

55.25 + 3.55 kg
59.40 + 3.61 kg

43



4-6

(cm) 7 161.60 171.60 167.61 3.45
(kg) 7 63.90 66.60 65.06 1.06
LBMu(kg) 7 5.30 7.00 5.84 .56
LBM1)(kg) 7 21.16 26.42 24.24 1.85
LBM)(kg) 7 18.94 21.49 20.50 1.02
LBMu+t)(kg) 7 27.04 32.07 30.08 1.72
LBM(r+1)(kg) 7 42.38 47.75 44.74 1.92
LBMw+t+1)(kg) 7 48.09 53.09 50.58 1.91
LBM (rotany(kg) 7 52.12 57.26 54.67 2.03
LBM (u) (Upper limbs) LBM LBM(, (Lower
limbs) LBM LBM(r) (Trunk) LBM LBM(rotal
LBM
4-7
(cm) 8 167.40 175.20 171.10 2.64
(kg) 8 67.20 75.60 70.81 2.92
LBMu)(kg) 8 5.41 8.01 6.38 .15
LBM(t)(kg) 8 24.21 29.35 26.93 1.56
LBM)(kg) 8 17.66 24.72 21.93 2.25
LBMuu+t)(kg) 8 29.62 35.31 33.31 1.86
LBM(r+1)(kg) 8 41.87 52.07 48.87 3.28
LBMwu+r+1)(kg) 8 47.28 58.33 55.25 3.55
LBM (rotany(kg) 8 51.39 62.78 59.40 3.61
LBM (u) (Upper limbs) LBM LBM(, (Lower
limbs) LBM LBMr) (Trunk) LBM LBM(rotal

LBM

44



4-8 IRM
134.29 + 18.13 kg IRM
3.00 £ .38 kg/kg IRM 93.57 +
7.48 kg IRM 3.12 £ .31
kg/kg 49.07 £ 3.98 kg
46.18 £ 4.67 kg 43.86 + 6.61 kg

151.82 = 11.84 kg 6.28 £ .53
kg/kg 60.71 £ 7.80 53.95
+ 506 cm T 10.51 £ .68 s 40
5.54 £+ .20 s 300 62.84 + 3.85 s

40.86 £ 6.04 cm

4-9 IRM
142.50 +20.53 kg IRM
2.91 £ .33 kg/kg 1RM 96.88 =+
7.04 kg IRM 2.91 £ .20
kg/kg 52.26 = 3.99kg
49.44 + 7.54 kg 47.69 + 8.37 kg

165.25 £ 22.12 kg 6.14 =+ .80
kg/kg 61.50 £6.30 60.01
+9.23cm T 10.03 £ .31 s 40 5.43
+ .34 s 300 64.59 £ 2.92 s

46.00 £ 6.23 cm

45



4-8

IRM (kg) 7 110.00 160.00 134.29 18.13
IRM
7 2.47 3.56 3.00 .38
/LBM(L+T)(kg/kg)
IRM (kg) 7 80.00 100.00 93.57 7.48
IRM
7 2.63 3.51 3.12 31
/LBM(U+T)(kg/kg)
(kg) 7 46.00 56.90 49.07 3.98
(kg) 7 40.10 55.50 46.18 4.67
(kg) 7 33.50 55.00 43.86 6.61
(kg) 7 138.50 172.00 151.82 11.84
/LBM(1)(kg/kg) 7 5.40 6.92 6.28 .53
( ) 7 45.00 67.00 60.71 7.80
(cm) 7 43.67 57.83 53.95 5.06
T (s) 7 9.74 11.46 10.51 .68
40 (s) 7 5.34 5.85 5.54 .20
300 (s) 7 57.97 68.88 62.84 3.85
(cm) 7 34.00 51.00 40.86 6.04
LBM@+1) (Lower limbs) (Trunk) LBM
LBMu+T) (Upper limbs) (Trunk) LBM
LBM(T) (Trunk) LBM

46



4-9

IRM (kg) 8 110.00 160.00 142.50  20.53
(lLIi?/)I(kg/kg) /LBM 8 2.38 3.31 2.91 .33
IRM (kg) 8 90.00 110.00 96.88 7.04
}5§4M(U+T)(kg/kg) 8 2.62 3.21 2.91 .20
(kg) 8 47.20 59.70 52.26 3.99
(kg) 8 42.10 62.35 49.44 7.54
(kg) 8 36.75  64.75  47.69 8.37
(kg) 8 135.00 198.50 165.25  22.12
/LBM r),(kg/kg) 8 4.72 7.29 6.14 .80
( ) 8 51.00 72.00 61.50 6.30
(cm) 8 40.00 69.67 60.01 9.23
T (s) 8 9.60 10.52 10.03 .31
40 (s) 8 5.09 6.15 5.43 .34
300 (s) 8 60.24 68.74 64.59 2.92
(cm) 8 36.00 55.00 46.00 6.23
LBM+1) (Lower limbs) (Trunk) LBM
LBMu+T) (Upper limbs) (Trunk) LBM LBM
(T) (Trunk) LBM

47



t
Mann-Whitney U test

9 6
3 4
6 2
Mann-Whitney U test
10 p
4-10
Mann-Whitney
U
p
LBM ) S ;ii 23.00 .69
6 4.17
LBM ) 9 10.56 4.00 .01
6 5.83
LBM ., 9 9 44 14.00 .15
6 4.33
LBMy+r) 9 10.44 5.00 Or1*
6 4.17
LBM(r:1) 9 10.56 4.00 01*
6 4.33
LBMu+st+1) 9 10.44 5.00 01*
6 4.33
LBM (1otal) 9 10.44 5.00 O1*
*p .05

48



(p<.05)
4-11
Mann-Whitney
U
p
4 5.25
LBM v, 3 5 33 .00 11
4 2.50
LBM ) 3 6.00 .00 .06
4 4.25
LBM ., 3 3 67 .00 .86
4 2.75
LBM ) 3 5 67 .00 11
4 3.00
LBM (r:1) 3 J .00 .23
4 3.00
LBMy+st+1) 3 J .00 .23
4 3.00
LBM 1otal) 3 5 33 .00 .23
*p .05

49



Mann-Whitney

U

p
LBM ) 2 ifg 2.00 29
LBM 2200 100 1
LBM ., 2 ;28 .00 07
LBM e, > 20 100 14
LBM i1 2 ;28 00 .07
LBMu+t+1) 2 ;28 .00 .07
LBM (1ol 2 ;28 .00 07
*p .05

4-12

50



(p<.05)
IRM

4-14
1RM

4-15
IRM

(p<.05)

IRM

IRM

I1RM

40

40

51

40

IRM

I1RM

300

I1RM

300

300

IRM

IRM



Mann-Whitney

u
P
6 5.33
IRM 0 9 78 11.00 .05
s A TR T
IRM g ;g; 25.00 .87
s A A AT
R S CON Y
g Z:gg 27.00 1.00
A S CENR T 29
o 40 550 030
/LBM (1, g 22(3) 24.00 .78
g g:zg 14.50 15
6 5.50
9 9 67 12.00 .89
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-.33 .61 -.25 .13 -.61 .36
-.10 21 -.55 -.19 -.50 .46
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