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SUMMARY 
In this study surface EMG signals from tibial anterior, 
peroneus longus, medial gastrocnemius, latral gastrocnemius 
and solues of 10 students with supinated foot type were 
recorded during walking in 3 conditions. There were no 
significant differences for all muscles in three conditions. But, 
an increase in tibial anterior maximum RMS amplitude 
occurred using the foot orthotic (in shoe) compared to barefoot 
walking condition in stance and swing phases. Foot orthotic 
could not significantly alter the maximum EMG amplitude of 
lower extremity muscles during gait. It could be related to 
variability of individuals’ responses to orthoses. 
 
INTRODUCTION 
Supinated foot type is characterized by a raised medial 
longitudinal arch and is structurally accepted to be rigid and 
non-shock absorbent [1]. This rigidity could be attributed to 
change in the rearfoot and forefoot deformities that involve the 
medial longitudinal arch. The aim of the treatment of pes 
cavus is to improve weight distribution, comfort and stability. 
Conservative treatment for supinated foot type consists of 
orthotic devices with a lateral heel flare or posting and a 
support for the high arch, to modify the rearfoot and forefoot 
angles [2]. It has been suggested that different types of 
orthotics has different effect on comfort, pain, kinematics, and 
muscle activity. To day, little attention is paid to inspect the 
effect of foot orthotic on electromyography activity of the 
lower limb muscles among individuals with pes cavus. 
Therefore, the purpose of this study was to examine the 
influence of a custom foot orthotic on EMG activity of 
selected lower extremity muscles during gait in individuals 
with supinated foot type. 
 
METHODS 
Surface EMG signals from tibial anterior (TA), peroneus 
longus (PL), medial gastrocnemius (GM), latral gastrocnemius 
(GL) and solues (S) of 10 student males (age: 26.5 ± 21.65 
years, height: 177.9 ± 4.14 cm, weight: 70.15 ± 8.5 kg) with 
supinated foot type were recorded using ME 6000 system in 
sampling rate of 1000 HZ to assess signal timing parameters. 
Electrode preparation and placement followed 
recommendations of SENIAM (5). Participants were 
instructed to walk at self-selected walking speed along a 10 m 
walkway in 3 different conditions namely, barefoot, shoe only 
and a semi-rigid custom-made foot orthotic with 15O of lateral 

wedge (inside shoe).  One-way Analysis of Variance with 
repeated measures was used for statistical analyses (p<0.05). 
 
RESULTS AND DISCUSSION 
There were no significant differences for all muscles in three 
conditions. But, we found an increase in TA maximum RMS 
amplitude occurred using the foot orthotic (in shoe) compared 
to barefoot walking condition in stance and swing phases 
(Table 1). 
 

Effect of foot orthotic on muscle activation during gait has 
received very little attention in the literature so far. 
Consequently, more studies with larger numbers of subjects 
are needed as individual responses to orthotics seem to be 
highly variable. 

 
CONCLUSIONS 
Foot orthotic could not significantly alter the maximum EMG 
amplitude of lower extremity muscles during gait.  
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Table 1: The average EMG activity (mV) during walking 

 
 Muscles Conditions RMS (stance) 

 
RMS (swing) 

 
Tibial anterior 

bare 79.3  39.6  
Shoe only 91.6  50.8  
orthotic 117.7  43.9  

 
Proneus longus 

bare 86.3  46.3  
Shoe only 68.8  49.5  
orthotic 87.7  47.4  

 
Medial gastrocnemius 

bare 102.5  43.35  
Shoe only 101.6  74.4  
orthotic 101.3 70.53  

 
Latral  gastrocnemius 

bare 97.4 62.5  
Shoe only 102.1  81.9  
orthotic 92.9 69.1  

 
Solues 

bare 120.2  74.1  
Shoe only 107  75.2  
orthotic 132.5  74.2  


