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Kinematic analysis of the running movement in 4-year-old children
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[Abstract]

The purpose of this study was to clarify the kinematic characteristics of running movements in 4-
year-old children. The subjects were twenty boys and girls, who were divided into 2 groups of 10
children each—the upper (U) and lower (L) groups—on the basis of their physical test results; the
running movement in these children were recorded using a video camera. 21 markers were applied
to the bodies of the children, and their movements were recorded while they ran a distance of 25
m. Our findings showed a significant difference in stride (U: 0.94 £ 0.05 m; L: 0.71+£ 0.13m) and
pitch (U: 3.44+ 0.84 steps/s; L: 2.01 = 0.65steps/s), between the 2 groups. Moreover, a significant
difference was observed with respect to the minimum crookedness angle of the knee joint ( U: 53.9
+ 850° ; L: 68.3 + 17.3°), the speed of bending of the knee joint (U: 4.00 = 0.26m/s; L: 2.76 + 0.60
m/s) and displacement of the right and left of the knee joint (U:0.06£0.01m; L: 0.08 +0.03m) Also,
a significant difference was admitted among boys and girls at the center of gravity displacement (B:
0.04 £0.02m; G:0.05 =0.01m) and the pitch(B:3.10 £0.87 steps/s;G:2.4 £1.07 steps/s). We believe
that compared to the movement of the upper body, the movement of the lower half of the body has
a greater influence on running-associated movements in 4-year-old children, and that this could be

responsible for the differences in the running abilities (excellent vs. inferior)of children.
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