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INTRODUCTION: The diameter of the futsal ball (200 mm) is smaller than that of the
soccer ball by 20 mm, and the futsal ball also has lower resilience than the soccer ball.
Because of these differences in the balls, it is thought that the kicking motions of futsal
players are distinct from those of soccer players. No study has yet been conducted on
the motion involved in kicking a futsal ball. The aim of this study was to clarify the
difference between the motion involved in kicking the futsal ball with that involved in
kicking the soccer ball.

MERHODS: The study population comprised 9 male professional futsal players who
were instructed to kick a futsal ball and a soccer ball with maximum effort, using instep
kicks. All the subjects kicked the balls at least 5 times, and the shot that involved
maximal initial velocity was selected for further analysis. Three synchronized
high-speed cameras (250fps) were used to record lower limb motion during the kicking.
A digitizing system was used to manually digitize anatomical landmarks and the balls on
the images recorded by these 3 cameras. Using these digitized data, we calculated the
angle of the pelvis (defined as the vector from the left hip to the right hip and relative to
the anterior direction within the horizontal plane), angle of the thigh-shank plane
(defined as the vector normal to and pointing outward from the thigh-shank plane and
relative to the anterior direction within the horizontal plane), initial ball velocity, foot
velocity, and ball velocity-foot velocity ratio for both types of balls.

RESULTS: The values for initial ball velocity, foot velocity, and ball velocity-foot velocity
ratio for all participants are shown in Tablel. The mean initial ball velocity and mean ball
velocity-foot velocity ratio for the soccer ball were significantly greater than those for the
futsal ball. No significant difference was observed between the mean foot velocity when
the soccer ball was kicked and that when the futsal ball was kicked. The mean (SD)
angles of the pelvis and the thigh-shank plane are shown in Figurel. The mean (SD)
changes in the horizontal angles of the pelvis and the thigh-shank plane were similar
when both balls were kicked, with no significant difference in the kicking motions.



DISCUSSION: The mean velocity of the soccer ball was similar to those recorded in
previous studies on professional soccer players. The results suggested that the kicking
performance of professional futsal players is as good as that of professional soccer
players. No significant difference was observed between soccer and futsal kicking with
regard to the angle of the pelvis and that of the thigh-shank plane. This may indicate
that the participants kicked both balls with the same kicking motion. The angles of the
pelvis and thigh-shank plane during instep and side-foot soccer kicking have been
reported previously. In these studies, the horizontal angle of the pelvis was 105° in
instep kicking and 120° in side-foot kicking approximately before the impact, and the
horizontal angle of the thigh-shank plane was reported as 92° in instep kicking and 130°
in side-foot kicking approximately. The kicking motions of the futsal players were
thought to exhibit characteristics of both instep and side-foot kicking, as seen in soccer
players. Further, the recorded thigh-shank plane angle also suggested that these
subjects kicked the balls at a little inside of the foot. This action results in good impact of
the foot on the ball and can be effected by decreasing the positive extension of the foot

joint.
Table.1: Initial ball velocities, foot velocities and ball-foot velocity ratios —— Thigh-shank plane (fitsal) em==Thigh-shark plane (saccer)
Initial ball velocity Foot velocity Ball-foot velocity 13[-]— Pelvis (futsal) el vis (S 0CCET)
(m/s) (mis) ratio S
Sub. Soccer  Futsal Soccer  Futsal Soccer  Futsal 'S‘E? .........................................
A 299 276 205 19.3 1.46 1.43 g120
B 283 268 19.2 207 1.47 1.30 o
Cc 308 282 19.3 205 160 1.38 g 110
D 271 243 18.6 181 1.46 1.34 g
E 29.7 270 202 217 1.47 1.25 & 100
F 285 261 18.0 18.8 1.59 1.39 ]5:
G 24.4 231 16.2 174 1.50 1.32 90
H 263 260 185 200 142 130
| 2974 254 192 188 143 136 0 25 50 5 100
Mean 28.1 26.0 18.9 19.5 1.49 1.34 Time (%total)
sD 20 ** 16 1.3 1.4 006 * 006

Figure.1: The mean changes and SD for the horizontal angle of pelvis and thigh-shank plane.

- — -
Shows significant differnce (p < 05) Time for the leg-aceleration tarm was normalized to 100%.

** Shows significant differnce (p<.01)

CONCLUSION: The aim of this study was to clarify the motion involved in kicking a
futsal ball. The results show that the kicking performance of professional futsal players
is as good as that of professional soccer players. On comparing our results with those of
previous studies, we observed that the maximum-effort motion involved in kicking the
futsal ball had the characteristics of both instep kicking and side-foot kicking, as seen in
soccer players. Futsal coaches training players for powerful kicking should advise the
players to use a combination of soccer-style instep kicking and futsal-style side-foot
kicking.

REFERENCES:
Nunome H, Asai T, lkegami Y, Sakurai S. (2002). Three-dimensional kinetic analysis of side-foot

and instep soccer kicks. Medicine and Science in Sports and Exercise, 34 (12), pp 2028-2036.



