
 
 

The effect of a knee brace on the lower extremity biomechanics during drop landing task in the elite female soccer players 

 
1
Jae-Jin Ryue, 

1
Jung-Ho Lee, 

2
Bee-Oh Lim, 

3
Young-Seuk Lee,

 4
Hee-Kyou In,

 1
Ki-Kwang Lee 

1
Kookmin University, Korea, 

2
Seoul National University, Korea, 

  

3
Ajou University School of Medicine, Korea, 

4
Hanyang University, Korea 

email: jjryue@gmail.com, web: biomechanics.kookmin.ac.kr 

 

INTRODUCTION 

Landing movement is often performed in sports activity. Some 

research shown that landings with great impact forces may be 

a risk factor for knee injuries, notably non-contact ACL 

rupture[1]. For sports involving landing, women have a higher 

ACL injury rate compared men in basketball, soccer, and 

volleyball. Many Studies have repeatedly shown that the ACL 

injury rate for women is as much as eight times higher than 

that for men[2, 3]. 

 

In general a knee brace is used to prevent ACL injury. In 

addition the wearing of a knee brace is commonly employed 

during rehabilitation training[4]. The purpose of this study was 

to evaluate the effect of a knee brace on the lower extremity 

kinematics, kinetics in relation to knee injuries during drop 

landing task. 

 

METHODS 

Thirteen female elite soccer players (age: 19.2±0.4) without 

known histories of knee disorders participated in this study.  

 

Subjects performed landing from a chair (height: 50cm) onto 

the force plate using only their right leg with and without 

brace conditions (ZAMST, ZK-7, SIGMAX). 

 

In order to collect the kinetic and kinematic data, an AMTI 

force platform at 2000Hz and six Vicon cameras at 200Hz 

were used and synchronized. To identify landing pattern, 

anterior-posterior, medial-lateral and vertical ground reaction 

forces were analyzed. The three-dimensional lower extremity 

joint moments and powers were determined by inverse 

dynamics.  

 

Paired sample t-test was used to evaluate the effect of the knee 

brace and a significance level of p<.05 was set.  

 

RESULTS AND DISCUSSION 

There was no significant effect on the lower extremity angles 

between the brace condition during drop-landing except for 

the knee flexion angle. Maximum knee flexion angle during 

the drop-landing in the non-braced condition showed 

significantly higher angles than braced condition (P=0.01). 

Although there was no shown significant differences for the 

knee flexion angle at initial contact, braced condition was 

higher than non-braced condition (P=0.03). 

 

 

 

In case of the moment and power, there was no significant 

difference the hip and knee flexion moments, powers.  

 

However the time to maximum knee flexion was significant 

different between the brace and control condition (p=0.009). 

Braced condition showed less time to maximum knee flexion 

than non-braced condition. Consequently net impulse was 

significantly reduced in the braced condition. In addition the 

non-braced condition had significantly greater posterior 

ground reaction force than braced condition at the maximum 

vertical force (P<0.001) (Table1). These results while wearing 

the brace might decrease the stress on the ACL. 
 

CONCLUSIONS 

This study has explained that by wearing a brace while drop-

landing the stress experienced by the ACL is significantly 

reduced. Therefore, it is concluded that the use of brace may 

reduce ACL injury for female elite soccer players. 

Figure 1: Ground Reaction Force and net impulse during 

drop-landing task with and without braced conditions. Vertical 

force is the solid line and anterior-posterior force is the dash 

line. 
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Knee flexion 

Angle at IC [deg]  

Knee flexion 

Angle [deg] * 

Knee flexion 

moment [Nm/kg] 

Hip power  

[W/kg] 

Knee power  

[W/kg] 

Non-braced 14.13±4.87 71.44±9.90 2.54±0.68 7.19±4.61 1.82±1.15 

Braced 15.04±3.81 65.40±5.81 2.53±0.60 6.57±3.77 2.26±1.94 

 
Time to 

MKF [sec] * 

A-P GRF  

at MVF [BW] * 

M-L GRF  

[BW] 

Vertical 

GRF [BW] 

Net impulse 

[BW*sec] * 

Non-braced 0.24±0.06 -0.20±0.15 0.13±0.08 5.51±0.82 0.44±0.07 

Braced 0.19±0.04 0.01±0.15 0.15±0.09 5.33±0.95 0.39±0.05 

 

IC: Initial Contact, MKF : Maximum Knee Flexion, MVF : Maximum Vertical Force, A-P: Anterior-Posterior, M-L: Medial-lateral 

Table 1. Means and standard deviations of selected lower extremity kinematics and kinetics (*P<.05) 


