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Abstract

Maximum isokinetic peak torque of knee extensor and flexor for 61 boys and girls ages of 4 to 6
years was measured using CybexII+ in the different angular velocity of 0°/sec., 60°/sec., 180°/sec. and
300°/sec.. The relationships between isokinetic strength and performance of 25 m run and of vertical
jump were examined for children of 5 and 6 years old.

The maximum strength of knee extensor in static condition (0°/sec.) was greatest among the 4
different conditions of angular velocity, and was 16.4 Nm, 27.0 Nm and 29.9 Nm for boys of 4, 5 and
6 years old, respectively. These values for girls were 15.9 Nm, 26.1 Nm and 32.4 Nm for 4, 5 and 6
years old, respectively. The peak torque in the condition of 300°/sec. was corresponding to the values
of 28—-35% of those in static condition for boys and of 26—35% for girls.

The maximum strength of knee flexor was obtained at the angular velocity of 60°/sec., and was
11.0 Nm, 14.4 Nm and 17.2 Nm for boys and 8.8 Nm, 13.6 Nm and 17.0 Nm for girls of 4, 5 and 6
years old, respectively. The values in 300°/sec. were corresponding to 38—-48% and 40—49% of those in
60°/sec. for boys and girls, respectively.
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Performance time of 25 m run for boys correlated significantly to the peak torque of knee ex-
tensor and flexor in the angular velocity of 180°/sec. and 300°/sec.. For girls, significant relationships
were observed between peak torque and performance of 25 m run except the case of 60°/sec. of
angular velocity. Significant correlationship between peak torque and the height of vertical jump for
boys was observed, except the case of knee flexor in 0°/sec. and 60°/sec.. Such significant correlation-
ship was found for girls in the peak torque of knee extensor at 60°/sec., 300°/sec. and that of knee
flexor at 300°/sec..

When the measurement angular velocity of isokinetic strength become greater, higher significant
correlationships were observed between peak torque and performance in 25 m run and in vertical jump.
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Tab.1 Physical characteristics and motor performance of the subjects
Sex Age N| Body Height| Body Weight 25m-Run Vertical Jump
(yrs) (cm) (kg) (sec.) (cm)
4 7| 102.4 (4.9)| 17.7 (2.5) B — —
Boys 5 10| 112.5 (4.4)| 20.9 (2.7) 6.48 (0.49) 18.9 (2.9)
6 11 115.8 (4.1)| 21.8 (2.3) 5.80 (0.49) 22.5 (4.1)
4 14| 100.6 €2.4)| 15.8 (1.3) —_
Girls 5 8| 107.0 (a.1) 18.2 (1.8) 6.60 (0.47) 18.4 (5.3)
6 11 118.1 (6.5) | 21.8 (4.1) 5.98 (0.32) 215 €3.5)
M.(S.D.)
Tab.2 lIsokinetic strength of ihe knee extension and flexion at 4 different
angular velocity
(0° Asec.) (BO"° /sec.) (180" /sec.) (300° /sec.)
Sex Age N
(yrs) Extension| Flexion| Extension| Flexion| Extension| Flexion| Extension| Flexion
(Nm) (Nm) (Nm) (Nm) (Nm) (Nm) (Nm) (Nm)
4 7 16.4 9.1 15.7 11.0 8.9 6.2 5 4.2
(2.5) (3.2) (4.2) 1.1 (5.2) (2.6) (3.1 (2.49)
Boys 5 |10 27.0 13.8 22.3 14.4 12.3 10.0 7.8 8.9
(6.5) (6.8) (4.8) (6.7) (4.1) (4.2) (2.5) 2.7
6 |11 29.9 16.0 24.8 17.2 15.8 11.6 9.7 8.1
(7.1) (3.1 (4.8) {5.1) (3.2) (3.9) (3.3) (2.2)
a |14 15.9 8.8 14.7 8.8 9.0 5.9 1.7 4.2
(3.3) (1.9) .0 (2.2) (1.9) (1.8) (1.5 (0.8)
Girls| 5 8 26.1 9.9 22.2 13.6 11.6 8.6 6.8 5
(8.7 (3.3) (5.0) (2.8) (2.9) (2.0 (1.9) (1.2)
6 |11 32.4 16.8 29.8 17.0 18.0 12.0 1.2 8.3
(1.7 (4.2) (7.5) (3.1) (6.2) (3.8) (3.8) (1.8)
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Fig.3 Correlation between the performance time of 25m run and the peak torque of
knee extensor at 4 different angular velocity for boys
(a:0° /sec.,b:60° /sec.,c :180° /sec.,d :300° /sec.,X:p<0.05, ¥¥:p<0.01)
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Fig.4 Correlation between the performance time of 25m run and the peak torque of
knee extensor at 4 different angular velocity for girls
(a:0° /sec.,b:60° /sec.,c :180° /sec.,d :300° /sec.,X:p<0.05, XX:p<0.01)
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Fig.6 Correlation between the performance time of 25m run and the peak torque of
knee flexor at 4 different angular velocity for girls
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