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INTRODUCTION 

The aim of this research was to challenge the current 
process of gait assessment in prosthetics. This pilot 
study explores the idea that prostheses users walk 
differently in their daily lives than they do during 
prosthesis fitting sessions.  The Hawthorne - or more 
generally - reactivity effect states that people will act 
differently when they are aware of being observed 
(McCarney, et al, 2007).  Presence of a reactivity 
effect in prostheses users would imply that, aware of 
observers, they will not walk their habitual stride.  
Conscious efforts to “walk normally” may prompt a 
gait that is perceived as normal, yet is considerably 
different from their normal pattern (Brackett, et al, 
2007).  This could create a large problem when a 
prostheses user’s walk during a fitting session is the 
basis for prosthesis alignment and adjustment. Based 
on past reactivity research (Bussmann and Stam, 
1998) it was hypothesized that the mere presence of 
a prosthetist or researcher affects the amount of 
limping, as signified by upper body sway angle and 
double support durations in lower limb prostheses 
users.  If this is the case, prosthetics gait assessment 
could be less accurate than commonly assumed.   

METHOD 

A single subject was recruited who was comfortable 
walking on prosthesis and was familiar with the 
research facility. To create a situation that allowed the 
analysis of "unobserved" gait, the subject had to be 
deceived about the true purpose of the study. First, a 
sensor unit containing a tri-axial accelerometer, a 
magnetometer, and gyroscope (G-Walk, BTS 
Bioengineering, Milano, Italy) was attached to the 
subject’s waist with a belt.  The subject was then sent 
through an empty hallway to a different laboratory, 
unaware that data was being collected (Condition A).  
In the second lab, the subject underwent a gait 
assessment by a group of prosthetics students 
(Condition B). Figure 1 illustrates the protocol.  

 
Figure 1: Subject’s pathway from the first lab (white arrow) 
through the hallway (light grey) into the second lab (dark) 

In post-processing, step data were manually 
sequenced and the variables of body sway and 
double support time were compared across conditions 

by t-test, using statistical software (IBM SPSS 
Statistics for Windows, Version 21.0. Armonk, NY: 
IBM Corp).   
 
RESULTS 

The participant in this study was a 57 year old male, 
(88kg, 1.77m), who used a trans-femoral prosthesis 
on his right leg.  Fourteen steps were recorded during 
condition A and sixteen steps on each side were 
taken at random from condition B. 
A significant difference was found in the right (the 
prosthetic leg) step time in double support. Other 
variables were not significantly different (Table 1). 
The subject walked 0.12m/s faster and took 18 cm 
longer strides while he knew he was being watched. 

  Table 1: Differences in double support time 

DISCUSSION & CONCLUSION 

The finding of a significant difference between the two 
conditions suggests that the subject was affected by 
the observers' attention.  Every variable studied had 
changed a noticeable amount from the control to the 
observed trial, most of which may be attributed to the 
change in gait speeds.  The shorter double support 
time in the prosthetic leg stride could mean that 
limping was reduced in the presence of observers.  
Double support times were much less symmetric 
when walking unobserved, with a bilateral difference 
of 3.5% compared to 1.6% when observed. 
 
CLINICAL APPLICATIONS 

The results of this case study provide some indication 
that clinical gait assessment procedures in prosthetics 
have an undesirable reactivity effect on the walking 
pattern of prosthesis users. In clinical practice such 
an effect could lead to the misalignment and 
maladjustment of lower limb prostheses.   
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Variable (double 

support phase)  

Unobserved 

(Cond. A)    

Observed 

(Cond. B)   

Absolute 

difference 

Percentage 

difference 
p 

Right step             

(% of gait cycle) 
13.6 11.8 1.8 14.2% 0.014* 

Left step                 

(% of gait cycle) 
10.1 10.2 0.1 1.0% 0.089 

Left-right average 

(% of gait cycle) 
11.85 11.0 0.85 7.4% 0.061 


