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INTRODUCTION 

Constraint induced movement therapy has been 
successfully implemented as an upper limb 
neuromuscular learning rehabilitation strategy for 
persons with central nervous system disorder (Wolf et 
al, 2006, 2007, 2010, Sunderland, et al, 2005). The 
approach involves constraint of the less impaired limb 
in order to force the subject to use the more impaired 
limb while undergoing repetitive task practice to 
shape new behaviors. It is unclear whether CIMT 
would produce similar beneficial results of motor 
learning for lower limb rehabilitation. The purpose of 
this investigation is to examine short term lower limb 
constraint as a motor behavior shaping strategy. 

METHOD 

Subjects: Three healthy persons participated in the 

study (age=31.3+11.9 years, height=178.9+12.6 cm, 
mass=63.8+10.9 kg) 

Apparatus: Instrumented split belt treadmills with 
integrated force platforms, 6-camera infrared motion 
analysis and wireless EMG with bipolar surface 
electrodes. 
 
Procedures: Subjects walked at their self-selected 

speed for 1 minute x 3 trials while wearing a unilateral 
AFO-footwear combination (double rocker) with shank 
aligned 90° to bottom of foot in two randomly 
assigned conditions (a) hold ankle at 90°, (b) free 
ankle).  

Data Analysis: Analysis of variance to determine 
differences between muscle activation of tibialis 
anterior (TA), medial gastrocnemius (MG), lateral 
gastrocnemius (LG), and soleus (SOL) of the 
constrained limb for each condition. 

 

 

 

 

 

 

 

 

 

RESULTS 

 

DISCUSSION 

Statistically significant differences in muscle activation 
of the TA and MG were evident across subjects. Co-
activation of antagonist muscles may be indicative of 
short term adaptative motor behaviors.  

CONCLUSION 

This pilot research is the first line of investigation 
involving constraint of lower limb movement as a 
strategy for neuromuscular recalibration. Future 
studies will include a greater number of subjects 
walking for a longer duration and type of lower limb 
constraints in order to understand how a lower limb 
orthosis may be used part of a constraint induced 
movement therapy plan of care.  
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Figure 1. Rectified sEMG (mean+SD) of all 
subjects’ muscles during stance phase of 3 
walking trials for each constraint condition. 
*p<0.05 
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