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A study on ball kicking performance of elite soccer players

Mitsuhiro MATSUMOTO, Atsushi KANNO, Hiroshi AKIMA,
Hiroyuki SUGIMORI, Shin-ya KUNO, Takahiko NISHIJIMA,
Shigeru KATSUTA, Takehisa HAGIWARA and Riu MORIOKA

The purpose of this study was to investigate the correlations of isokinetic leg extensional force,
muscle cross-sectional area of kicking leg and motor skill performance of splinting, jumping and
throwing with ball kicking perfomance in elite soccer players.

The subjects were 20 Japanese and Korean elite soccer players who have been playing soccer
more than 5 years. Initial velocity of ball kicking, isokinetic leg extensional force, muscle cross-
sectional area of right thigh using MR, average velocity of 30-m splint, distance of 5-step bound-
ing and backward-throwing distance of medicineball were measured.

In the previous investigations, high degree of correlation (r =0.63, p<0.01) have been re-
ported between initial velocity of ball kicking and isokinetic leg extensional force.

However, significant correlation coefficients of isokinetic leg extensional force and muscle
cross-sectional area of leg with initial velocity of ball kicking were not obtained in this study.
On the other hand, low correlations (r =0.49,p < 0.05,r =0.60,p < 0.01) were statistically
significant between initial velocity of ball kicking and distance of 5-step bounding as well as
backward-throwing distance of medicine ball.

From these results, it was supposed that factors as for ball kicking performance in elite soccer
players was not associated only muscle power but also another physical fitness.

Key words: Soccer, Initial ball velocity, Muscle cross-sectional area, Isokinetic muscle power,
Ball kicking skill
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Table 1  Characteristics of subjects

Total Japan Korea

Items (N=20) (,Ni 9) (N=11)
X SO X SO X SD
Age (years) 20.3+1.2 21.0£0.9 19.8%+1.2
Body height (cm) 176.0+£4.8 175.5+5.6 176.5+4.3
Body weight (kg) 70.9+4.0 70.1+4.8 71.6%3.2
Playing experience (years) 9,5£2.9 11.8+1.7 7.6%2.0
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Table 2 Means, standard deviations and coefficients of variation of measurement items

Measuremem Ttems

X

Total Japan Korea
SO CcV X sp cv X SO CV

Initial velocity of ball kicking(m/sec.)
Isokinetic leg extentional force(Nm)
30 deg./sec.
180 deg./sec.
300 deg./sec.
Muscle cross-sectional area of thigh(cm?)

27.0% 1.2 4.4

27.5£ 1.0 3.6 26,71 1.4 5.2

275.1+48.2 17.5 283.3%47.3 16.7 266.9+28.3 10.6
147.7+£28:8 19.5 156.1%£34.8 22.3 139.2+23.4 16.8
102.8+25.4 24.7 103.7+18.4 17.

~

101.94+21.8 21.4

All muscle 206.3+18.7 9.1 210.7+19.1 9.1 201.8%+18.3 9.1
Extensional muscle group 118.6+ 8.0 6.7 115.2+ 9.0 7.8 122.0+ 8.0 6.6
Flexional muscle group 83.9+11.3 13.5 92.0£16.6 18.0 75.7+ 9.4 12.4
Average velocity of 30-m splint(m/sec.) 6.8+ 0.2 2.9 7.0+ 0.1 1.4 6.8+ 0.2 2.9
Distance of 5-step bounding(m) 12.4+ 0.9 7.3 12.9+ 0.6 4.6 12.0+ 0.9 7.5
Backward-throwing distance of 11.2+ 1.7 15.2 12.2+ 1.3 10.7 10.3+ 1.5 14.6

medicine ball(m)

Table 3  Correlation coefficients between initial
velocity of ball kicking and another
measurement results in this study

Initial velocity of ball kicking vs

Isokinetic leg extentional force

30 deg./sec. 0.058
180 deg./sec. 0.297
300 deg./sec. 0.328
Muscle cross-sectional area of thigh
All muscle : 0.219
Extensional mucsle group 0.122
Flexional muscle group 0.251
Average velocity of 30-m splint 0.373
Distance of 5-step bounding 0.490*

Backward-throwing distance of medicine ball 0.599**

N=20 *:p<0.05, *™*:p<0.01,
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