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\% MFfp MFam MPfp MPam MPfplow | MPam/bw
(mfs) (N) (N) W) W) (Wikg) (Wikg)
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18 10 11 173.9+ 4.7cm
64.9+ 6.9kg
2.2
12
40
Group N Agel[yrs] Height [ ] Weight [kg]
Female N=10 16.3 (0.7) 1739 (4.70) 64.9 (6.90)
Male N= 16.5 (0.5) 164.4 (4.70) 53.0 (0.80)
Mean (+ SD
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Technical Variability Biological Variability
Katch 1982 Coggan 1984
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1986
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Bosco Komi 1980 Skelton

1994
88 29 23.8+ 3.28 59 24.1+ 3.24
3.1
3.1
Group N Height [ ] Weight [kd] %FAT [%0]
Female N=29 158.0 (5.47) 50.9 (4.59) 199 (4.31)
Male N=59 172.4 (5.03) 67.6 (10.10) 16.0 (5.27)
Mean (+ SD
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3.2

Female Male
N=29 N=59
Running  Power [W] 166.70 (67.01) 308.27 (116.04)
Power [Wikd 329 (1.38) 462 (1.72)
Velocity [m/s] 376 (0.84) 5.06 (0.96)
Force [N] 42.94 (8.84) 59.26 (14.31)
Sep Frequency  [HZz] 3.90 (0.50) 4.29 (0.50)
Step Length [m] 0.96 (0.16) 1.18 (0.20)
Walking  Power (W] 7144 (23.74) 91.78 (27.73)
Power [Wikd 140 (0.42) 138 (0.41)
Velocity [m/s] 2.08 (0.37) 231 (0.41)
Force [N] 33.69 (5.92) 39.12 (5.91)
Sep Frequency  [Hz] 290 (0.46) 282 (049
Step Length [m] 0.72 (0.07) 0.82 (0.09)
Mean (+ SD
3.3 RF QFHM TA
GAS
GAS GAS 84.7% HAM
85.2% TA
88.6%
RF QF HM
TA GAS
Female Male
N=29 N=59
RF 23.13 (3.05) 27.04 (3.56)
QF 45.91 (6.36) 52.63 (7.15)
HM 55.59 (5.53) 65.28 (6.63)
TA 27.58 (3.41) 31.13 (2.86)
GAS 60.50 (5.18) 7147 (6.51)

Mean (+ SD mm
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3.4 HF KE
KF
KF FK 47.7%
KE 52.4%
HF 58.6%
Female Male
N=29 N=59
Hip Flexion 995 (22.30) 169.7 (38.56)
Knee Extension 830 (25.36) 168.0 (47.32)
Knee Flexion 515 (13.83) 107.9 (26.79)
Plantar Flexion 1075 (41.61) 192.3 (5357)
Dorsiflexion 189 (3.27) 304 (6.45)
Mean ( SD Nm
3.5
r=0.654
0.710 HF
HF
r=0.613 KF r=0.344
KF r=0.511
KF r=0.531 r=0.389
HAM
r=0.585 HAM r=0.391
r=0.371 P
HM r=0.471 GAS r=0.481
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RF r=0.369

P P
p<0.001 P
=-81.145 HM
=6.239 P RF
=1.758 HM =1.201
Correlation Coefficient
N All Female Male
Rectus Femoris (88) | 0500 ™ 0136 ys 0371
Quadriceps Femoris (88) [ 0341 ™ 0248 s 0120 s
Muscle Thickness | Hamstrings (88) | 0585 ™ 0371 0301 7
Running Tibialis Anterior (88) | 0.397 0324 s 0139 *N*S
Gastrocnemius (88) [ 0565 0269 ns 0340
Hip Flexion (88) | 0710 " 0119 s 0613
Joint Torque Knee Extension (88) | 0675 " 0338 s 0514
Knee Flexion (88) | 0654 " 0344 s 0446
Rectus Femoris (88) | 0432 " 0205 s 0369
Quadriceps Femoris (88) | 0228 ~ 0237 ys 0044 s
Muscle Thickness | Hamstrings (88) | 0471 " 0361 0348 7
Walking Tibialis Anterior (88) | 0352 0.09 is 0.295
Gastrocnemius (88) | 0453 0.481 0.265
Hip Flexion (88) | 0348 " 0173 s 0.1%6 s
Joint Torque Knee Extension (88) | 0431 " 0378 © 0270
Knee Flexion (88) | 0511 7 0531 T 033 7
Values are correlation
coefficient (r)
Equation R R P
= -98.979-81.145Gdr+6.239HMy 1 0.638 0.407 <.0001
P= -34.763+ 1.758RFy 1+ 1.2001HM v 1 0.511 0.261 <.0001

Gar HMyr

RFyr
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HM RF
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Bohannon 1996 Cunningham 1982, 1999
Johansson 1987 2000 Ringsberg 1999 Shinkai 2000 2002
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Himann 1987 Bohannon 1996 Cunnningham 1982 DeVita 2000,
2000 1999 1998 2000 1998 2000, Marey
1887 Ringsberg 1999 Shinkai 2000

209  39.35+ 15.68 20 73

20 30 40 0 60 70
4.1
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< Age[yrs] Height [cm] Weight [kg]
2270> 2320 (329) 172.78 (5.67) 67.13 (11.03)
3251> 3457 (282) 171.99 (5.25) 70.91 (10.40)
4230> 4443 (3.21) 168.87 (5.44) 66.03 (8.42)
5231> 53.61 (3.14) 166.67 (4.99) 64.89 (7.25)
6215> 65.47 (2.61) 160.63 (5.15) 58.30 (4.19)
7212> 7167 (0.89) 160.98 (4.49) 57.95 (6.55)
+ SD

I i @)

Scheffe

108.37+ 49.39W

119.10+ 36.63

20

296.39+ 101.64W

38

61.94+ 19.97W
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70 1.69+ 0.29m/s \%

70 V  2.61+ 0.48m/s
20 SF SF 2.86+ 0.48Hz 4.21+ 0.54Hz
SF SF
70 SF S
2.74+ 0.53Hz 3.88+ 0.50Hz
20 SL SL
0.78+ 0.13m 1.08+ 0.23 50 50
0.76x 0.09m 0.94+ 0.13
60 SL SL 0.67+ 0.12m/s
0.67+ 0.11m 70 0.62+ 0.07 0.67+ 0.08
20 70
10 P
P oW 30W 20 30
50 40
40
Funato
1994
20-30
45-50

Bosco Komi 1980 Viitasdlo 1985 Young 1992
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70

40
60% 65%
Bosco Komi 1980
Himann 1988 19 102
Himann 62
25% 4.5% 62

16% 12%

Murray 1970 Murray 1970 Kaneko 1990
1989
Larish 1988

DeVita 2000
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1981 1972
1987

97
28

20 BB 19
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WT

19
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WT

SP ,
HB, BB,VB
WT BB VB HB SP C
N 19 19 20 20 20 28
Age (yrs) 20.1+ 1.10 20.0+ 1.03 19.9+ 091  20.0+0.89 19.5+ 0.61 18.0+ 23
Height (cm) 170.4+ 537 186.3+ 8.90 180.8f 945 1785+ 829 173.1+ 6.82 171.2+ 441
Weight (kg) 83.1+ 1851 77.4+ 824 723+ 915 76.6+ 1261 685+ 9.17 62.7+ 9.30
Body Fat (%) 17.0+ 7.58 11.7+ 526 115+ 244 134+ 548 11.2+ 407 154+ 4.16
Meant SD
WT BB VB HB
SP C
Il
10
5
2 2
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I+

one way-ANOVA
Scheffe

5%
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C 5.1.1.a
WT 679.7+ 214.68W sP
569.6+ 7452 BB 512.3+ 113.23W VB 496.0+ 123.00W HB
565.3+ 78.24 SP BB VB
WT
5.1.1.b C
SP 8.4+ 1.44W/kg WT 8.4+ 2.71W/kg HB
7.5+ 1.25W/kg SP WT BB 6.7+ 1.56W/kg
VB 6.8+ 1.36W/kg
a
wT - _
sP = {ljji
HB i - i
BB E ‘*
vB xJﬂ J
c 1 i
ih T T T 1
Power (W)
b
sP - _
]
wT _ ‘
HB LJE :
v felo [T
BB i* i
c A
" T T 1
0 5 7.5 10 12.5 ***p<0.01
Power (W/ kg) * p<0.05
B2 NRou-oER=E
5.1.1
b Meant SD
p<0.01 p<0.05
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5.1.2
p<0.01 P 470+ 0.31m/s
WT 422+ 0.36m/s BB  4.06+ 0.52m/s
HB WT BB HB BB
p<0.05
5.1.2b p<0.01
SP 451+ 0.36Hz
BB 4.13+ 0.45Hz
5.1.2c
p<0.01 VB 1.05+ 0.13
SP 1.04+ 0.10m HB 1.04+ 0.11m BB
0.99+ 0.13m
WT 0.94+ 0.07m WT VB SP HB
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5.1.3 TA P

C

QF WT 72.30+ 8.41mm BB
59.92+ 583 mm VB 62.30+ 6.03 mm HB 60.86+ 421 mm SP
57.74+ 6.05 mm HM WT  77.20t 12.52 mm

P BB VB HB SP VB
TA BB 35.01+ 2.93mm
WT P VB HB
SP GAS
a) QF b) HM

wT

v8e

HB

BB

SP

BB

v8

HB

WT

sP

4

-
[
[
Frrs
T
|
| "
‘ .ee
aee
o 3 B &

Muscle Thickness (mm) Muscie Thickness (mm)

c) TA d) GAS

Muscle Thickness (mm)

GAS p<0.01 p<0.05
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5.1.4
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r=0.543, p<0.01
5.1.2 HM
4.82 p<0.01
a F
) Q y =20.75 + 8.27x
r =0.474 p<0.01
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3 .
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250
Ui e o e
0§30 400 50 60/ 70880
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5.1.4
5.1.2
VB
HM 7.57
b ) HM y = -152. 27+ 9.59%
r = 0.543, p<0.01
1250 4
L]
L]
L]
1000
s 750 -
£ so0
&
2_5{_}_4
i =
040 60 20 00 120
Muscle Thickness (mm
d) GAS
y= -8284 + & M
1250 — r=033, paLOl
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= 7500
|
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2
£  seot
250
041 T T el
0/50, <60 ' ' 701 e G
Muscle Thickness (mm)
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HM
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QF HM TA GAS
BB 0.035 NS 0.172 NS -0.177 NS -0267 NS
WT 0.112 NS 0.297 NS 0.087 NS 0284 NS
VB 0260 NS 0513 ** 0.527 * 0.148 NS
HB 0574  ** 0478 * 0427  ** 0.530 *
SP -0.138 NS 0.297 NS 0.016 NS 0.233 NS
C 0.054 NS 0.158 NS -0.077 NS -0025 NS
ALL 0474  ** 0543 *** 0.253  ** 0323  ***
Values are Correlation Coefficient
*** P<0,001, ** P<0.01, *P<0.05
WT BB VB HB
SP C
WT
WT
,HB VB WT SP
SP
VB
HB BB
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WT

SP
WT
- ?
1972
Johansson 1987
Behm 1993 1981
- - Behm
1981 WT SP
10m/s 1963 SP
SP WT

HM OQF

53

SP

1993
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Brooks 1990, Gaitanos 1991, Gaitanos1993,

Hamilton 1991, Nevill 1993

Brooks 1990

(Bishop 1987, Miller  1993) 30

(Froese 1987, Gratas-Delamarche

1994, Mayhew 1990, Murphy  1986) Saarvedra (Saavedra  1991)
10

Balsom 1992

PCr
(Gaitanos  1993)
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10

10
(16.5+ 0.5

10

16.3+ 0.7 173.9+ 4.7cm

164.4+ 4.7 cm,

40

56

10

64.9+ 6.9kg
53.0+ 0.8 kg)
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Miyatani 2001

(Art Heaven 9, Japan)

MP

10
5.2.1
10 MP
MP %D
MP bw MP(MP  mv)
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e z
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2-3

PV

15

PV
5.4+ 0.21m/s
5.3+ 0.20m/s

+ SD

PV MP D
P<0.05

58

50%
10

6.5+ 0.43m/s
6.4+ 0.41

ANOVA



5.2.2
PV
PV PV
PV 6.5+ 0.43m/s 10 4.8+ 0.27m/s
PV 5.4+ 0.21m/s 4.1+ 0.14m/s

—&— Boys
5.5+ -0~ Girls

5.0~

4.5

Time to PV (s)

| 1 1
4

o,_
o
-
oo
=

10

Number of sprints

—@— Boys
---O----  Girls

PV nes™!)
po
1

Number of sprints

5.2.2
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5.2.3

5.2.3

(P<0.05)

10

MP

4000 -

3000

2000

Work (J)

1000

MP

—@— Boys
--=-Q----  @irls

700 -

600 —

500 —

WP (W)

Number of sprints

—@— Boys

-0 Girls

r=0.545

MP/bw  MP/mv

4 5 6 7 8 910

Number of sprints

Work MP

MV
0.891 (P<0.05) r=0.588
MP bw mv

60

MP
0.867
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14+
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12
114
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74
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54
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%D 33.9+ 7.9% %D(43.8+ 7.5%)

MP/MV
(r=0.568, P<0.05) MP/mv
MP
34.1+ 12.4% (26.0+ 8.3%)
5.2.5
- —@—— Boys
60 - ----0-- Girls .
1 2 3 4 5 6 7 8 9 10
Number of sprints
5.2.5 10 %D
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PV MP/bw

Chelly 2001
10

(Gaitanos 1993)
(Brooks

Smith Hill & Smith 1993

%D

MP/mv

MP/mv

6.7m/s 9.5W/kg

6.1m/s 9.8W/kg

MP/mv  MP/bw
MP

10

PCr

1990, Gaitanos
30

1991, Hamilton

1991) Hill

Bdl Jacobs Bell & Jacobs 1989

MP/mv

MP 10
10
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MP
MP/mv

I
Ryushi & Fukunaga 1986, Sutter
1993 Tesch (Tesch 1978) 50 25
| I

Thorstensson & Karlsson 1976

MP/mv %D
Satin
Satin 1977 I
MP/mv
PCr
ATP
Wootton 1983
Bogdanis 1995,
Gaitanos 1993 30
10 Gaitanos
73% 10
Hamilton
Hamilton 1991 30 10

ATP MP/mv %D
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Lakomy (1987)
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MFam Mffp

MPam MPfp MPam MPfp
r=0.982
2
r=0.971
Jaskoliska 1999 r=0.76? 0.94 Falk 1996 r=0.80 Jaskolski
1996 r=0.84 Cheetham 1987 r=0.91
1986 r=0.995 Cybex
Moffroid 1969 Lesmes 1978 Johnson Siegel 1984
r=0.98-0.995 Gray 1962 r=0.985-0.977

Margaria 1966  r=0.85

Katch 1982 Coggan 1984
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Cavagna
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