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ABSTRACT

The purpose of this study was to investigate the effect of combined exercise on injury risk factors of lower extremity during
landing. Ten sports talented athletes participated in this study. Sports talented athletes participated in a combined exercise (sports
talented exercise, coordination) for 16 weeks. A three-dimensional motion analysis was performed using eight infrared cameras
(sampling rate of 100 Hz), one force plate, and electromyography system (sampling rate of 1000 Hz) during landing. Kinetic, and
kinematics analysis including average impulsive force, angle of lower extremity, vertical stiffness, onset of muscle activation were
calculated by Matlab2009a software. Paired t-test was performed at alpha=.05. The average impulsive force in landing phase was
not statistically significant (t=-.748, p=.474). The hip joint angle was more decreased in post test compared to pre test (El:
1=2.682, p=.025, E2: t=5.609, p=.000, E3: t=2.538, p=.032). The knee joint (El: =-.343, p=.739, E2: +=1.319, p=.220, E3:
t=.589, p=.570) and ankle joint (E1: r=.081, p=.937, E2:1=.784, p=.453, E3: t=.392, p=.704) angle were tended to decrease after
combined exercise. The vertical stiffness was tended to decrease after combined exercise (t=1.972, p=.080). Onset of quadriceps
femoris (r=.698, p=.503) and medial gastocnemius (1=1.858, p=.096) were tended to be faster than biceps femoris (t=-.333,
p=.747) after combined exercise. Although thses findings were not statistically significant except on a hip joint angle, risk factors
of lower extremity such as joint angle, vertical stiffhess and onset of quadriceps femoris, medial gastrocnemius were positively changed
after the combined exercise but an additional training for improved onset of biceps femoris would be required in the future.
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Figure 1. Reflexive markers and electromyograph setting, 1st:
upper extremity, 2nd: anterior view of lower
extremity, 3rd: posterior view of lower extremity

—,—E(biceps femoris), WZH]E-Z(medial gastrocnemius)el]
WA F(EMG electrode, FIAB, Italy)-ﬂ} FAZAE
(Zero-w1re EMG, Aurion, Italy)E 23} th(Figure 1).
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Table 1. Combined exercise program for sports talented athletes

Figure 2. Experimental setup
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Session Contents

Warming up (20min) Stretching
Swimming Main exercise (90min) Swimming forms (freestyle, butterfly stroke, breaststroke, backstroke)

Cool down (10min) Stretching

Warming up (20min) Jogging, Stretching
Athletics Main exercise (90min) Circuit, Interval, Speed, Jump training

Cool down (10min) Stretching

Warming up (20min) Jogging, Stretching

Basic technical, Basic stretching training Equipment exercise

Gymnastics Main exercise (90min) Man : pommel horse, ring, parallel bars, bar, floor exercise, vault, trampoline

Woman : uneven parallel bars, balance beam, floor exercise, vault, trampoline

Cool down (10min) Stretching
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Figure 5. Calculation of muscle onset
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Figure 6. Comparison of averaged impulsive force between
before and after combined exercise
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Figure 7. Comparison of vertical stiffness between before and
after exercise
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Table 2. Comparison of lower extremity joint angle between before and after combined exercise (unit: deg)
Pre (M+SD) Post (M£SD) t p

El 163.39+7.40 156.66+6.82 2.682 .025%

Hip angle E2 153.52+6.60 139.68+6.62 5.609 .000*
E3 129.55+18.58 112.38+15.57 2.538 .032*

El 154.32+8.93 155.35+8.07 -343 739

Knee angle E2 133.53+£10.94 129.40+10.79 1.319 220
E3 107.03+£17.86 104.18+17.95 .589 .570

El 111.35+11.45 111.05+12.13 .081 937

Ankle angle E2 85.42+9.61 82.76+9.05 784 453
E3 72.26+8.93 71.64+7.11 392 704

*p<.05
pre: before combined exercise, post: after combined exercise
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Figure 8. Comparison of muscle onset between before and after
combined exercise
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