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Abstract

BACKGROUND: As an effective protection method, taping has been widely used; however, the influence of different taping methods on the internal stress of
the knee joint is not clear.

OBIJECTIVE: To analyze the effect of different kinds of taping on knee kinematics, dynamics and the stress distribution of cartilage, meniscus and anterior
cruciate ligament during prevention of drop jump landing in female basketball players.
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METHODS: (1) Ten female basketball majors from Wuhan Sports University were recruited, with a height of (166.60+1.64) cm, a body mass of (57.50+2.87) kg
and a mean age of (22.40+1.77) years. The knee joint kinematics and ground reaction forces data were collected in participants without taping, with kinesio
taping and elastic adhesive taping during drop jump landing. (2) The stress distribution of knee joint model was analyzed, which was based on the three-
dimensional finite element model of the knee joint, the kinematic data of knee joint at peak vertical ground reaction force as the boundary condition and the

resultant force in the long axis direction of the femur as the load.

RESULTS AND CONCLUSION: (1) Drop jump landing data exhibited that knee valgus angles in non-taping and kinesio taping groups were larger than that in the
elastic adhesive taping group when hitting the ground (P < 0.05). The knee valgus angles were larger in the non-taping group than that in the kinesio taping
and elastic adhesive taping groups at the peak vertical ground reaction force (P < 0.05). The knee valgus angles were larger in the non-taping group than that
in the kinesio taping and elastic adhesive taping groups in the buffering period (P < 0.05). The peak knee varus angle of non-taping group was smaller than that
in the kinesio taping and elastic adhesive taping groups in the buffering period (P < 0.05). The peak internal rotation angle of the knee joint was larger in the
non-taping and kinesio taping groups than that in the elastic adhesive taping group (P < 0.05). (2) Finite element model analysis results displayed that stress
concentration was located in the middle of lateral condyle of femoral cartilage and lateral tibial cartilage, the medial margin of anterior horn of lateral meniscus
in non-taping group. The middle of lateral condyle of femoral cartilage in the kinesio taping group, medial condyle of femoral cartilage in the elastic adhesive
taping group, medial lateral part of medial tibial cartilage and medial margin of medial meniscus body in the kinesio taping and elastic adhesive taping groups
were the stress concentration sites. (3) These results exhibited that the kinesio taping and elastic adhesive taping can reduce the sport mode of the frontal
plane of the knee joint during landing buffering and decrease the stress on the lateral cartilage of the knee joint, the meniscus, and the femoral insertion of
the anterior cruciate ligament. Furthermore, the elastic adhesive taping has a certain effect on promoting the horizontal internal rotation angle of knee joint.
People with poor control of the frontal plane of the joint can use taping to improve the dynamic control of the knee joint during landing buffering and prevent

the knee joint from injury.
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Figure 1 | Drop jump landing
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Figure 2 | Schematic
diagrams of taping
methods
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Table 1 | Material properties of models
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®2 | FRAMILAR TEAER X ZHABELLR (xts, n=10, °)

Table 2 | Comparison of three-dimensional angle of knee joint with
different taping methods
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Table 3 | Comparison of three-dimensional torque of knee joint with
different taping methods
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Table 4 | Comparison between vertical ground reaction force and joint

forces in the direction of long axis of femur with different taping methods

pllRE iR TN LA IR EFEHLA FE PIE

T b S AR 7044 1273.804289.55 1223.164299.03 1312.104295.46 0.350 0.709
Mg KA S 1339 1220 1286

16.243 Max
14441 5175
12,639 e
10.837 BEEES
5.0345 8.2422
72323 65979
54302 49536

14.819 Max 15.631 Max
13.897

12,162

10428

8.6936

6.9591

5.2247

3.4903

17559
0021436 Min

3.628 33003
1.8259 1665
0023744 Min 0.020707 Min

T LA RO FLAL AL
BIVE: oML LA RO L 2H % T8 58 5 4L 40 7 58 X 1) von-Mises
WEAFSE 353730 16.24, 14.81, 15.63 MPa, WE{F 37 588 7L I i B A
R, FAR AL R )43 AT AR
3 | BLARBIFIR XHTHY von-Mises 2 71537
Figure 3 | von-Mises stress distribution of anterior cruciate ligament in
each group
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Figure 4 | von-Mises stress distribution of femoral cartilage in each group
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Figure 5 | von-Mises stress distribution of tibial cartilage in each group
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