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The effects of lower extremity fatigue to knee joint loading during stop-jump
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INTRODUCTION

Knee joint has the highest using frequency in human
body, and there are at least one hundred and forty-five
millions people suffering from them every year [1].
Previous studies have suggested that sports injuries often
occur in the late of competition, that is to say, fatigue may
be a factor of sports injuries [2] in sports requiring sudden
stops or landing from a jump [3,4]. However, the
association between fatigue and knee joint loading
remains anecdotal. Therefore, the purpose of this study
was to determine the effects of lower extremity fatigue to
knee joint loading during stop-jump task.

METHODS

Subjects- twenty healthy college students (10 males and
10 females), averaged age was 21.2 years, without known
history of knee disorders were recruited as the subjects for
this study.

Instrumentation- A Vicon 612 motion analysis system
(Oxford Metrics Ltd, Oxford, UK) included six infrared
cameras and two AMT]I force-plates were integrated to
collect data simultaneously by using a 250 Hz sample rate.
A set of 15 reflective markers will be placed on selected
anatomic landmarks bilaterally on each subject in order to
estimate the movements of segments [5].

Experimental Procedure- A 10-minute self-directed
warm-up was allowed for each subject. The task consisted

of a 15-meter approach run followed by a 1-footed takeoff,

a 2-footed landing with each foot on a separate force plate,
and a 2-footed takeoff for maximum height. Each subject
performed 5 trials for each stop-jump task in a pre-fatigue
exercise test and immediately after completion of the
fatigue protocol for the post-fatigue exercise test.

Fatigue Protocol- A fatigue exercise was used to create
the fatigue state for subjects. The subjects were asked to
stand on two force plate by each foot, then, do their best to

complete a vertical jump consecutively at least one minute.

The knees have to squat to 90 degree in every vertical
jump.

Data analysis- These data were analyzed by MATLAB
program. The definition for period of stop-jump is that
starting from a single foot jumps away from the ground,
throughout a sudden stop on force plate, then the end of
jump away from the force plate. Knee joint force and
moment were analysis by inverse dynamic method [5].
The paired t test was used to examine the effects of fatigue
on knee forces and moments. A o level of p <0.05 was
selected to determine statistical significance.

RESULTS AND DISCUSSION

The results showed that the tibial anterior shear
force and compression force were large during stop-jump
(Fig 1). The peak proximal tibial anterior shear force
(p<0.05) (Fig 2) and knee extension moment between
pre-fatigue and post-fatigue had a statistical significance
(p<0.05) (Fig 3).

Fatigue may be the factor for losing motor control

from decreasing proximal tibial anterior shear force. The
result was not consistent with previous study [2].1t may be
due to subjects realized their lower extremities strength
was insufficient after the fatigue protocol, then they did
not do their best to complete the task.
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Fig. 1. The knee joint forces. Ant-Post: anterior(+)-posterior (-) force;
Med-Lat: medial (+)-lateral (-) force; Ten-Comp: Tension
(+)-compression (-) force.
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Fig 2. Knee forces in three planes
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Fig 3. Knee moments in three planes

CONCLUSIONS

There were lower anterior shear force and extension
moment after the fatigue protocol, and was inferred to be
related to neuromuscular physiology. Because there are
many limitation of the experimental design, we will add
electromyography (EMG) data to analyze the muscle
control mechanism during stop-jump in future study.
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