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SUMMARY 

Despite the fact that landing tasks often involve dual-limb 

motion, researchers investigating lower limb landing 

biomechanics often assume movement symmetry.  However, 

whether lower limb symmetry can be assumed when 

investigating dynamic, sport-specific movements such as the 

stop-jump, has not been investigated.  Therefore, this study 

aimed to determine whether there were any significant 

differences in the peak anterior cruciate ligament force (FACL) 

generated and the lower limb kinematics displayed by the 

dominant limb compared to the non-dominant limb of 

participants during a stop-jump task.  Sixteen healthy male 

athletes performed 5 successful trials of a stop-jump 

movement.  During each trial, the participants’ ground 

reaction forces and three-dimensional kinematics were 

recorded for both lower limbs.  Although lower limb 

symmetry was apparent for most of the biomechanical 

variables characterizing landing technique during the stop-

jump, significantly higher FACL and significantly less knee 

flexion were evident for the dominant compared to the non-

dominant limb.  It is recommended that researchers clearly 

identify their primary outcome variables, and ensure that their 

experimental design accounts for any possible effect of limb 

dominance. 

 

INTRODUCTION 

Researchers investigating the biomechanics of dual-limb 

landing tasks often assume movement symmetry (1, 2) for the 

simplicity of data collection and analysis (1, 3).  However, as 

lower limb asymmetry can lead to preferential overloading of 

one lower limb (2), it may contribute to the development of 

unilateral lower limb injuries, such as ACL ruptures.  Others 

have cautioned that lower limb asymmetry may in fact place 

both limbs at an increased risk of a ACL injury (4-6), as the 

dominant lower limb may sustain higher forces from its 

increased dependence and loading, while the weaker lower 

limb’s ability to tolerate typical forces may also be 

compromised (4).  Therefore, lower limb symmetry in dual-

limb landing tasks is an important experimental design 

consideration, although no previous study has examined 

whether lower limb symmetry can be assumed during a stop-

jump task.  This study aimed to determine whether there were 

any significant differences in the peak anterior cruciate 

ligament force (FACL) generated and the lower limb kinematics 

displayed by the dominant limb compared to the non-

dominant limb during a stop-jump task 

 

METHODS 

Sixteen healthy male athletes performed 5 successful trials of 

a stop-jump movement that included both a horizontal and 

vertical landing phase.  During each trial, the participants’ 

ground reaction forces (Kistler force platforms; 1000 Hz) and 

three-dimensional kinematics (OptoTRAK 3020 motion 

analysis system; 100 Hz) were recorded for both lower limbs.  

Before testing each participant’s dominant landing limb was 

determined by asking the particiant to kick a ball placed in 

front of them, with the dominant limb being the limb which 

struck the ball(4).  The FACL was estimated (7) using Visual 

3D software (C-Motion, USA). Paired t-tests were then used 

to detect any significant differences in the biomechanical 

variables characterizing landing technique and ACL loading 

between the participant’s dominant and non-dominant lower 

limb (P < 0.05). 

 

RESULTS AND DISCUSSION 

Knee joint asymmetries were evident whereby the 

participants’ dominant lower limb generated a significantly 

higher FACL (P = 0.02).  This indicates that the dominant lower 

may be at an increased risk of sustaining an ACL injury during 

the landing phase of a stop-jump task due to having to sustain 

higher loads. 

 

Previous research has suggested that due to a likely ACL 

injury mechanism, athletes should avoid knee abduction and 

land with more knee flexion (8).  Although the participants’ 

dominant lower limbs displayed significantly less knee flexion 

at the time of the FACL (P = 0.03) when compared to their non-

dominant lower limb, symmetry was observed between-limbs 

in knee valgus at the time of the FACL.  Furthermore, although 

knee flexion alone does not appear able, in isolation, to injure 

the ACL, it may still contribute indirectly via its ability to 

limit and/or control out-of-plane loads, such as knee abduction 

(7).   

 

Although there was a significant between-limb difference in 

knee rotation at the time of the FACL (P =0.04), the 

significance of knee external rotation in ACL injuries is 

controversial (9).   
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CONCLUSIONS 

Lower limb symmetry was apparent for most of the 

biomechanical variables characterizing landing technique of 

the participants’ dominant and non-dominant lower limbs, 

throughout the landing phases of the stop-jump task.  

Nevertheless, as significant lower limb asymmetry was 

displayed for some important kinetic and kinematic variables 

that have been associated with ACL injuries during landing 

tasks, it is recommended that researchers clearly identify their 

primary outcome variables, and ensure that their experimental 

design accounts for any possible effect of limb dominance.  

This will ensure their experimental design, particularly in 

terms of lower limb dominance, provides an appropriate 

framework to investigate possible mechanics underlying 

unilateral and bilateral knee joint injuries during dynamic 

landing tasks such as the stop-jump task. 
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Table 1: Mean (± SD) joint angles (degrees) and forces (normalized to body weight) generated when landing on the dominant and 

non-dominant limb during a stop-jump task performed by 15 healthy male athletes. 

 

Variables Dominant Non-dominant 

Forces (BW)       

FACL 3.5 ± 1.0 2.5 ± 0.9 

FPOST 1.1 ± 0.3 0.9 ± 0.4 

Joint angles (°)       

Ankle
 
dorsiflexion 58.6 ± 7.6 60.2 ± 2.0 

Ankle eversion 1.6 ± 6.0 2.1 ± 5.6 

Forefoot adduction -11.5 ± 5.6 -9.9 ± 11.0 

Knee flexion
 

50.4 ± 3.4 53.9 ± 4.4* 

Knee adduction 2.0 ± 7.7 -0.2 ± 9.0 

Knee internal rotation -5.2 ± 8.1 -0.2 ± 6.2* 

Hip flexion
 

46.3 ± 8.4 47.5 ± 7.8 

Hip adduction -6.2 ± 4.2 -6.5 ± 4.7 

Hip internal rotation 4.6 ± 9.4 5.3 ± 7.4 

Peak anterior cruciate ligament force (FACL), peak posterior ground reaction force (FPOST). 

For the above rotations: ankle dorsiflexion, ankle eversion, forefoot adduction, knee flexion, knee adduction, knee 

internal rotation, hip flexion, hip adduction, and hip internal rotation are positive. 

*Indicates a significant between-limb condition difference (P < 0.05). 

 

 


