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Proposal of activation method focused on physical strength characteristics of
athlete during swimming, effect verification

Ozeki, Kazumasa

3,000,000

We established a method which measures and evaluates forces acting on a
starting platform from hands and feet independently.

We found an advantage of the kick-start using new starting platform in college and higher level male
and female competitive swimmers. Moreover, we reported characteristics of the kick-start in elite
female sprint swimmers. Their centers of gravity of whole body were located forward at the starting

set position to shorten the block time rather than to get the higher horizontal velocity at
take-off. Swimmers who have the greater isometric maximum muscle strength of the front leg at the
set position had higher horizontal velocity at take-off and shorter 5m time.
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0.11 m/s(2.5%)
1.48m/s(34.6%)
(58.6%)

0.19m/s(4.3%)
2.51m/s

K T
15 K 6.78
+0.33 T 6.92+ 0.34 p<0.01, r =.83
K 7.60+ 0.29sec T 7.70+ 0.26 sec,
p<0.01, r =.65).

0.19+ 0.30m/s
0.04+ 0.02sec 15m
0.14+ 0.10sec
0.10+ 0.12m/s
0.02+ 0.02sec
15m 0.11+ 0.08sec

(Table.1)

Table 1. The kinematic variables ( Kick - Truck) in
gender differences in start phase

College

Kinematic variables sw'\mlrzr:g(n:ﬂ svv(iz:;llr:l::)o) p
Horizontal velocity at take-off (m/s) 3.92 3.95+0.16 ns.
Speed at take-off (m/s) 3.96 4.16+0.24 p<0.05
Angle of projection at take-off (degree) -84 -164+6.5 p<0.01
Attitude angle at take-off (degree) 385 3B5+72 ns.
Entry angle (degree) 420 411+57 ns.
Attitude angle on entry (degree) 422 39.1+ 5.0 ns.
Angle of attack on entry (degree) 0.2 -21+68 ns.
Horizontal coordinates for start position (cm) 16.1 270+ 45 p<0.01
Attitude angle at start position (degree) 77.8 87.1 %49 p<0.01
Block Time (s) 0.60 0.73£004  p<001
15m Time (s) 6.96 7.6010.2 p<0.01

. . . . Male Female
Kinematic variables (AKick - Truck) (mean=SD) (meantSD) p
Horizontal velocity at take-off (m/s) 0.1940.30 0.104£0.12 ns
Block Time (s) -0.04£0.03 -0.02£0.02 ns
15m Time (s) -0.14+0.10 -0.11+0.08 ns

Values are means + SD. p; Two-way analysis of variance
(Kick start vs Track start).

Table 2.

15 m

Table 2. The result of variables during start phase

" p” indicates p value of one sample t-test (Elite swimmer
vs College swimmer)
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