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Combined Effects of Leg Length Discrepancy and the
Addition of Distal Mass on Gait Asymmetry

Haris Muratagic, Tyagi Ramakrishnan, and Kyle B. Reed
University of South Florida

Abstract

Asymmetries in gait often arise due to some form of physical impairment.
For example, a leg length discrepancy (LLD) or the change of limb mass can
result in asymmetric gait patterns. Although adding mass and LLD have been
studied separately, this research studies how gait patterns change as a result of
asymmetrically altering both leg length and mass at a leg’s distal end. Spatio-
temporal and kinetic gait measures are used to study the combined asymmetric
effects of placing LLD and mass on the opposite and same side. There were
statistically significant differences for the amount of mass and leg length added
for all five parameters. Contrary to our hypothesis, there was no significant
interaction between the amount of mass and leg length added. There were
cases in all perturbations where a combination of mass and LLD make a gait
parameter more symmetric than a single effect. These cases exhibit the potential
for configurations with lower overall asymmetries even though each parameter
has a slight asymmetry as opposed to driving one parameter to symmetry and
other parameters to a larger asymmetry.
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1. Introduction

Walking requires precise interlimb coordination, and impairments, such as
stroke or amputation, cause the person’s body to be inherently asymmetric.
Able-body subjects often express up to 4-6% gait asymmetry in kinetic and
spatio-temporal parameters [1, 2]. A study by Seeley et al. [3] showed that
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