
Accepted Manuscript

The effects of prosthetic foot stiffness on transtibial amputee
walking mechanics and balance control during turning

Courtney E. Shell, Ava D. Segal, Glenn K. Klute, Richard R.
Neptune

PII: S0268-0033(17)30173-0
DOI: doi: 10.1016/j.clinbiomech.2017.08.003
Reference: JCLB 4365

To appear in: Clinical Biomechanics

Received date: 10 November 2016
Revised date: ###REVISEDDATE###
Accepted date: 13 August 2017

Please cite this article as: Courtney E. Shell, Ava D. Segal, Glenn K. Klute, Richard R.
Neptune , The effects of prosthetic foot stiffness on transtibial amputee walking mechanics
and balance control during turning, Clinical Biomechanics (2017), doi: 10.1016/
j.clinbiomech.2017.08.003

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

http://dx.doi.org/10.1016/j.clinbiomech.2017.08.003
http://dx.doi.org/10.1016/j.clinbiomech.2017.08.003
http://dx.doi.org/10.1016/j.clinbiomech.2017.08.003


AC
CEP

TE
D M

AN
USC

RIP
T

 

Page 1 of 30 

The Effects of Prosthetic Foot Stiffness on Transtibial Amputee Walking 

Mechanics and Balance Control during Turning 

Courtney E. Shell
a
, Ava D. Segal

b
, Glenn K. Klute

b,c
 and Richard R. Neptune

a*
 

 
a
Department of Mechanical Engineering, The University of Texas at Austin, Austin, TX, 78712, 

USA 
b
Department of Veterans Affairs, Puget Sound Health Care System, Seattle, WA, 98108, USA 

c
Department of Mechanical Engineering, University of Washington, Seattle, WA 98105, USA 

 

* Corresponding author at: Department of Mechanical Engineering, The University of 

Texas at Austin, 1 University Station C2200, Austin, TX, 78712, USA. 

E-mail address: rneptune@mail.utexas.edu (R.R. Neptune). 

 

Abstract Word Count: 250 (including section headings) 

Main Text Word Count: 4179 

Abstract 

Background: Little evidence exists of how prosthesis design characteristics affect performance in 

tasks that challenge mediolateral balance such as turning. This study assesses the influence of 

prosthetic foot stiffness on amputee walking mechanics and balance control during a continuous 

turning task. 

Methods: Three-dimensional kinematic and kinetic data were collected from eight unilateral 

transtibial amputees as they walked overground at self-selected speed clockwise and 

counterclockwise around a 1-meter circle and along a straight line. Subjects performed the 

walking tasks wearing three different ankle-foot prostheses that spanned a range of sagittal- and 

coronal-plane stiffness levels. 

Findings: A decrease in stiffness increased residual ankle dorsiflexion (10-13°), caused smaller 

adaptations (<5°) in proximal joint angles, decreased residual and increased intact limb body 
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