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The effects of functional wear on the jump landing task
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ABSTRACT: The purpose of this study was to investigate the effects of functional wear which compression
clothing developed having supplementary lines of differing stretch ability (below, FW), specifically in terms of
posture control at one leg landing in comparison with simple compression wear (below, CW). Subjects were 22
healthy male and female university students, motion task was the drop Jump landing from 30 cm height. As for the
knee joint alignment on the frontal plane, FW was varus position although CW was valgus and neutral position at
40msec and 80msec after landing. As for knee joint moment on the frontal plane, FW showed the varus moment
while CW showed the valgus moment at 40msec after landing. While at 80msec after landing, the valgus moment of
FW was significantly smaller than that of CW. As a result, FW controlled knee joint valgus alignment and reduced
the knee joint valgus moment that could be risk factor of ACL injury. It was thus suggested that FW could

contribute to the prevention ACL injury and reoccurrence.
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Figure 1. : functional wear (FW)
The Gray -Line of functional ware to reach the front of the hip joint axis from outside the inner thigh through
the inner below the knee joint axis from the anterior surface of the tibia. Line of this wear suppresses the knee
abduction. Also, the White -line stop to the inside from the outside through the thigh outside below the knee joint

axis from the anterior surface of the tibia.

Figure 2. : Task
A single-leg drop jump onto the force plate was
performed from a height of 30 cm.
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a : Compression wear(CW) b : Functional wear(FW)
Figure 3. : Knee angle variation

Angular variation of the knee joint of two wears. The solid line represents the average values, the dotted lines
indicate the standard deviation.
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Tablel. : Knee Kinematics at Initial Ground Contact (IC) and 40, 80 Milliseconds After IC

Time
(msec) CW FwW p-value
0 1.5+4.4 3.9+3.4 n.s
Knee varus-valgus angle(°)a 40 1.3+4.8 5.1+3.7 *
80 0.0+5.4 7.4+4.6 *
Knee varus-valgus moment 40 "1.0+8.6 6.1+7.1 *
(Nm/kg)® 80 -18.4+9.3 -8.9+9.3 *
Impact force(N/msec) 3.1+0.6 3.3+0.5 n.s
Ground reaction force(Fx) 40 "0.2£0.6 "0.5+0.5 *
(%BW) 80 1.740.8 1.740.7 n.s
Ground reaction force(Fz) 40 20.2+4.6 21.1+4.4 n.s
(%BW) 80 37.14.7 37.0+4.2 n.s
*  p<0.05

Mean values = S.D. of each parameter are presented.

a: Negative values valgus, positive Varus.

b: Negative values valgus moment, positive Varus moment.
¢t Variation rate of the vertical ground reaction force.
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Figure 4. : Relationship of the knee joint alignment and the floor reaction force vector
This simulation image is based on a drop jump measured. The arrow indicates the floor reaction force vector. (a)
The resultant ground reaction force vector passes medial to the knee joint center, thereby creating a varus moment
at the knee. (b) Shifting the center of mass over the stance limb can create a knee valgus moment (the ground
reaction force vector passes lateral with respect to the knee joint center).
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