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Relationship between the kick start performance and the
isometric / isokinetic muscular strength in competitive swimming
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The purpose of this study was to clarify the relationship between the kick start performance and legs muscular strength in

competitive swimming. Six male competitive swimmers performed maximal efforts in 20 m of front crawl swimming using kick

start. The start time was measured as the time when swimmer’s head passed across 5 m line using a digital camera operating

at 30 Hz. Moreover, the starting movements were recorded by a high speed camera (100 Hz) and the 2-DLT method was used

for calculating the kinematical data. The maximal voluntary isometric and isokinetic (60 deg/s, 120 deg/s) knee extension

moments of front and rear legs were determined by using an isokinetic dynamometer. High correlation coefficients (r = -0.821,

P < 0.05, r = 0.962, P < 0.01) were observed between the start time, the horizontal velocity of center of mass at take-off and

the isometric knee extension moment of front leg, whereas there was no significant correlation for the other parameters. These

results of this study suggested a possibility some trainings for isometric strength of the front leg would improve the resultant

start performance.
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Table 1 Isometric and isokinetic strength
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/ body weight of front and rear legs,

kinematic variables of kick start of subjects.

Front leg Rear leg

Isometric strength (Nm/kg)
Isokinetic strength (60deg/s) (Nm/kg)
Isokinetic strength (120deg/s) (Nm/kg)

3.37 + 0.32 3.07 + 0.29°
241+0.23 2.22 +0.16
1.93 + 0.21 1.87 +0.30

Block time (s) 0.78 + 0.02

Time to 5m (s) 1.69 + 0.07

Horizontal velocity at take-off (m/s) 3.91 +0.28
Values are means + SD. *P<0.05



Japanese Journal of Sciences in Swimming

1.90 -

1.85 -
Z1.80 - [ J
175 -
e
2170 @
165 - ()

1.60 - o

1.55 - r=-0.821, P<0.05

Front leg Isometric

1.50 T T T T T T \
250 270 290 3.10 3.30 3.50 3.70 3.90
Torque (N-m/kg)

1.90 1 60deg/s

1.85 -

2180 - ]
175 -
170 - o oo
1.65 o

1.60 - o

155 1 1=.0554,ns.
1.50

Time to 5m

1.60 1.80 2.00 220 240 2.60 2.80 3.00
Torque (N-m/kg)

1.90 -
1.85

1.80 L

1.75
1.70 - ..' o
1.65 o

1.60 - [ )

L35 1 1=.0335, ns.
1.50

120deg/s

Time to 5m (s)

120 140 160 1.80 2.00 220 240
Torque (N-m/kg)

and Water Exercise Vol.18, No.1, 2015

1.90
1.85
1.80 O

1.75

1.70 O O O
1.65 1 O

1.60 @)

1.55 - r=-0.371, ns.

Rear leg Isometric

Time to 5m (s)

1.50 T T T T T T )
250 270 290 3.10 330 3.50 3.70 3.90

Torque (N*m/kg)
1.90 1
1.85

1.80 O

1.75

170 - 08

1.65 1 O
1.60 @)

1.55 r=0.018, n.s.
1.50

60deg/s

Time to 5Sm (s)

1.60 1.80 2.00 220 240 2.60 2.80 3.00
Torque (N-m/kg)

1.90 ~
120deg/s
1.85 1

1.80 O

1.75 4

1704 O O
1.65 - O O
1.60 - O

L5570 1 20.057, ns.
1.50 ;

Time to 5Sm (s)

120 140 1.60 1.80 2.00 220 2.40
Torque (N-m/kg)

Fig. 1 The relationships between time to 5m and isometric, isokinetic (60deg/s, 120deg/s) strength of

front (right side) and rear (left side) legs.
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Fig. 2 The relationships between horizontal velocities at take-off and isometric, isokinetic (60deg/s,

120deg/s) strength of front (right side) and rear (left side) legs.
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