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�	 i(;	 >�(��_+ ��L� � ��5.% V��[ �O5.	  � �� �

� ���M$% ��(5��! �?c� �P�(, ��	�(5��� �� >XY# ��

 ����� �� ��(5�� *�"!�T)26 .( 4�(!�J;�	 *<]  ���	� 4�%

 �! �5���� 8�$+ )��	� �! ����� 8�$+ ��O� y��5�� �"�(	

 ��	� �� �5���� �� ��A � ��	� �� ����� �� ��A )��	�

)Toe-off ( ���� ��"� ��# �� ��)Foot switch (� ���K5��� .

[ �� ��� �K"N �A��N ����� �� �%  � ����� B;! ��(+

���� \� 
JK	 ����� 4�� 4(���- �� VJ� �5���� . ��

��<U  �! ����� 8�$+ �S?� �� �5P� ��� \"5;	 
��(	 4��!

 8�$+ �"�(	 � �# �! ��	� �! �5���� 8�$+ �S?� �+ ��	�

A �+ ��	� �! �5���� 8�$+ ��! ���	� �"��P )����� �� ��

 ��A ��! ���	� �"��P � y��5����	 �"�(	 � �# �! �����

�! )��	� �� �5���� �� ��A �+ ��	� �� ����� ��  � �#

 �� �5P(, (S� �� C����(� �"�(	)26 .( >����O	 =�6�� �� y�

[ 4�(! )��(P� 4�� � ! `�� p�;�+ � =�o  �K� �%

��� 	�[ 4�� ������ �! l!�c	 �5N�� �% �� . 

 (�.	 �! �����[ 4�(!14 ��� 	�[ )�5P� ��� 4(5	  �� �%

���(� �U �!�;5��� N *#(� �! �� (�.	 �<+(	 . yz�

��� 	�[  ��%(! 4�� �! �� �5P� ��� (�.	 ��! �� )��(, �� (% 4�%

���(� �U �"�� B��	�[ � �# �! .��� 	�[  �P�� ��L� 4�%

�� (�.	 ��� ��%(! 4�� (! ��X# )�� \� *�OW� ��  �@�+ 4�%

���(� �U �K� �! ��($% BK� � BK� .��� 	�[ �� �@5�� ��  �%

��(5	�:�� 4���� 4(����� m�<��� B� � )MVIC  ��

Maximum voluntary isometric contraction ( �!

 ���(, *<] �O��c	 �� 	 >XY# 4�(! )����] �� >�	)26.(  

/0() 12�# 
3# 4���  

[ 4�� )�"Y# ��� 4�(!�� � *��� �� ��� 	�  ���� ��(T ����

�	  *��� �! �� � N 4�� ��� 	�[ )(�� 	�[ �	(P �! � ��

�	 (��_+ �����(�  *�(� 
!��	 �� (�� 	�[ 4 � �� � ���

�	 /�$#� *	���	 ��.  

/0() �5�$ 
3# 
���6  

�	 ��(T ���5.�� *��� �� ��� 	�[  �O� �� ���� �� � *P(,

"P ����� *�(� =�6�� �� �� )*��� m�<��� (����� �! ���

�	 /�$#� *	���	 4� *�(� (!�(! ��.  

/0() �$ 7�06 
08�$ � 
0�#  

�	 ��	� 4�� �(P ���� �� *.��   ��(T �� �� �! *�� ��

�	  �A��N *	���	 �� ���"P ��5�"� *�(� (!�(! �� � *P(,

�	 /�$#� �� . (����� �+ �� �5�� N 4� �� *��� ��� ��

�� � N qX+ ���! ��� �! 4(����� ���"P ��5�"� ��6�� 4�(!.  

���� 
�"?+ � ��:6+ 4�(!  )�P�(, ��	�(5��� �� 
��� 4�%

=(� ��  ��:P�Mega Win ��	 (5"�P �  �e,10  �+450  :+(%

�� ���K5�� . 4�(!/�	(� /����� �(�  )�P�(, ��	�(5��� 4�%

 >�#XU�RMS )Root mean square (����	 �! �"Y# (% 

 ��(5	�:�� 4���� m�<��� (�����)MVIC ( Z�.�+ �"Y# [

���(, i(W �� ��# �� yz� � . (% 4�(! � S�	 ��� 4�(!

 ���! �� ���(5��� *���OP (����� �"Y#1 ����]  � ��� *<] 4�

 ���� tN � �# �! [ ��)Base line (�.���	 *@A  �%

���(, ���K5�� .�! �"�(	 (% �� >XY# *���OP � �# 

���(, ��! ���� tN �� 4���� .�!  *�K�� �! �A +

/����� /����� )���� 4�%��"� �� 
��� 4�%  4�%Stride 

*P(, ��(T �O��c	 �� 	 �5P� ��� �O! �! = � .  

Z% (����	 ���O+ 4�(!  �5P� ��� \"5;	 
��(	 �� �W�<���

 ���(, ���K5�� (�� �c!�� ��)27 )18:( 
*.�� ,�5�[ >XY# *���OP ������	

*.�� ,[ >XY# *���OP ������	
 -1  =Z% �W�<���  

�! �! )o�! �c!�� ��  >XY# *���OP ���� ���[ *��

�	 *.�� ,�5�[ � *.�� ,[ Z% �:�	 ���O+ �! � +   �W�<���

*N��(� 
JK	 �� `�(U� �� . �! ��# �L (% �c!�� ��� ��

���:� (K� �! ��	[ *�� Z% �:�	 )���! (+  �W�<��� � (5��!

 �! ��# �L (%1  �1- ���:�  �W�<��� Z% �:�	 )� � (+

�	 B%��  �!��)27 )18 .(���� =(� t� + �%  ��:P�SPSS  �;.�

18 )version 18, SPSS Inc., Chicago, IL ( ��:6+ �� 	

*P(, ��(T 
�"?+ � .���� Q�� + � ! /�	(� ���O+ 4�(!  �� �%

  	�[Shapiro-Wilk �� ���K5�� .! *���OP �.���	 4�(

Z% �:�	 � \"5;	 
��(	 �� >XY#  )��(, �� ��! �W�<���

  	�[ ��Independent t  �� ���K5�� *��� �.���	 4�(! �

 �� �� \� �P�� ��L� ��(, 4�(! �K� �! ��($% BK� � BK�

  	�[Paired t �� ���K5�� .��O	 �c�  4���)05/0  =α (  
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�� �5P(, (S� ��.  

  

����� ��  

pN�� � ���P�(, 	� >�#XU�  >����O	 �! b !(	 4�%

��� 	�[ 4�� �! b !(	  /��A �� �%1 *�� ��	[ . �� , �$%

�	 �S�X	 �� pN�� �� �@�+ ��(, �� (% )� �  b !(	 4�%

����� `X5N� Z% �! �� ��5N�� p�;�+ ����O	 �!.  

��(, g�� >XY# *���OP  8�$+ �"�(	 �� l��?+ 4�%

� �! ����� ��	)Heel contact( ��� $� �� )1  ��� ���� ���

*�� .�	 �S�X	 �� � U �$%  �"Y# *���OP )� �

*���  � U �! �� \� �P�� ��L� ��(P� �� �	��T �|�

��O	  *�� (5��! 4���)010/0  =P.(  

��(, g�� >XY# *���OP  �"�(	 �� l��?+ 4�%

 ��� $� �� y��5����	2 *�� ��� ���� ��� . �"�(	 ��� ��  

*��� >XY# *���OP  �	��T �|�)003/0  =P( 4 "T �� )

 �"N��)001/0  =P ( �"O� �)027/0  =P ( ��L� ��(P� ��

*��� �%�� ��(, �! *<.� �� 4(5��! *���OP �� \� �P��.  

*��� �"Y# )C����(� �"�(	 ��  ��L� ��(, �	��T �|�

 ��� ��� �� 4(5��! *���OP �� \� �P��)013/0  =P( ��� )

{��� �"Y# ��(P� ��� �� �� � ! ���� ��  *���OP 
� U �|�

4(5$� )047/0  =P ( *��� ��) ��� $�3.(  

Z% �:�	 (����	  ��! y��5�� \"5;	 
��(	 �� �W�<���

��  �� ��(, ��� $�4 *�� ��� ���� B��$� . �� � U �$%

�	 �S�X	 Z% �:�	 (����	 )� �  
��(	 �� �W�<���

 y��5����	)001/0  =P ( C����(� �)003/0  =P ( ��(P� ��

�! �� \� �P�� ��L� ��O	 � U � ! �%�� ��(, �� (5��! 4���.  

 �� �� \� �P�� ��L� ��(P� *���OP �:�	 (! �� B� � (]�

 ��� $� �� ��	� �! ����� 8�$+ �"�(	5  �5��e, B��$� �!  

  

���- 1 .",�� .�/01� "'�2
�3��� "����4% ��5 6� �� 

���3 �5  �
�7�   $)��$(   84�)9�3�:�;(   �<)"=��$ �=�(   ���� #2
)":�� �=�(  ��� ����� ���� ����	
  

����  15  32/86 ± 2/25  93/26 ± 13/78  71/27 ± 06/168  24/1 ± 6/6  029/0 ± 28/0  

�� �� ���   15  16/2 ± 4/24  43/17 ± 93/81  31/4 ± 26/177  00/3 ± 2/15∗  01/0 ± 19/0∗  
* `X5N� ��O	 ��� �� �c� 05/0  
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���
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��>� 5 .�� O; "2�P 	�Q� �
�2
 	� �� V��� W�C$ 	� !?��� @�>� !:A�� 	� "$	�� �	�� .DEF #�B�72 !��� �  

  

*�� ��� .*��� �"Y# *���OP )�K� �� ���K5��  �� �	��T �|�

 B%�� �"�(	 ��� ��)001/0  =P (���.  

 *���OP �:�	 y��5����	 �"�(	 �� �K� �� ���K5��

*��� >XY#  �	��T �|�)016/0  =P ( �"N�� 4 "T �� �

)019/0  =P (��O	 � U �! �� B%�� 4���  ���) ��� $�6( �	� )

 �� >XY# *���OP �:�	 �� �PX5N� u�% C����(� �"�(	 ��  

*���  ��� ��%��	 �.���	 �� 	 4�%) ��� $�7.(  

Z% �:�	 (! �K� �� ���K5�� (]�  \"5;	 
��(	 �� �W�<���

 ��� $� �� �5P� ���8 *�� ��� ���� ��� . �K� �� ���K5��

Z% (����	 �:�	 � �W�<��� B��:P� �� ����� 8�$+ �"�(	 �

)009/0  =P( B%�� �� �:�	 ��� y��5����	 �"�(	 �� �	� )

)015/0  =P (*�� ����.  

  

  
	
��>� 6 . �
�2
 	� �� V��� W�C$ 	� J��=$
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��>� 7 .�� O; "2�P 	�Q� �
�2
 	� �� V��� W�C$ 	� 8LB����� !:A�� 	� "$	�� �	�� .DEF #�B�72 !��� �  

  

  
	
��>� 8 .�5 8
N�� �	
���=$
 G
���
 � �H���� !��� � #�7S� �� R�$ .DEF "S�T �
  ��5����=$
  

�� O; "2�P 	�Q� ���3 	� "�; �
�>5 V�; � V�; 4
  

  

��   

 �K� �� ���K5�� >�	 ��+ � (]� ���O+ )�O��c	 ��� �� `�%

 \� �P�� ��L� ��(P� g�� >XY# ���(5��� *���OP (! �<U

Z% ����� (! ���^+ �! �%�� ��(, �! �.���	 �� ��  �W�<���

*@A � ! g�� >XY# ��� . �"Y# �� ��� ��� ���5�

*���  ��L� ��(P� �� ����� 8�$+ �"�(	 �� �	��T �|� �P��

���� 4(5��! *���OP �� \� . 
��(	 �� �"Y# ��� ���M$%

 ��L� ��(P� �� �� 4(5��! *���OP :�� C����(� � y��5����	

��� ��� � N �� �%�� ��(, ��(P� �! *<.� �� \� �P�� .

 s��� �! 
��$+ ����� )�5P� ��� �� ��	� �! �� �� N(! =���%

! �6�5� �� � ���� ���T *?+ 
JK	 �� �"N�� BN(L �

*���  { � ieA h#�! �! N �! �+ � ! �%� N ��($% �|�

 � �)28 .( �P�� ��L� ��(P� �� �� *�� ��� p;�	 �5<��

�	 ���� B��:P� ���T *?+ 
JK	 s��� �:�	 )�� \�  ���
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)29 .( s��� �:�	 B��:P� (! 4��O5	 >�O��c	 /��	 4�(!

�5P� ��� y��5�� �"�(	 �� ���T *?+ 
JK	  ��L� ��(P� ��

 �"N�� �� U 8 T f�K+�� B%�� (! �P(U �� � �� \� �P��

��(� ���^+ �5P� ��� 
��� �� ��  ���)34-30 .( \��R� �� ���

*��� �"Y#  *�� �� �"N�� �� U 8 T nK� )�	��T �|�

)35 .(*��� �"Y# B�� �! �A + �!  *�(� �� �	��T �|�

��� � s� ���  \��;	 �5�(� s� ��� �� 
JK	 s��� �!

�	 )*�� ���T *?+  �P�W� *���OP �� *P(, �6�5� � +

*��� �"Y#  `(� �� \� �P�� ��L� ��(P� �� �	��T �|�

 �� U 8 T f�K+�� nK� � �� �P�W� �����(� �� 4(�, "A

�	 �"N�� � � .  

�5P��  �� >XY# *���OP �� ��� ��� (W�� �O��c	 4�%
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The immediate effect of foot insole on electromyography activity and 
co-contraction of leg muscles in individuals with flat feet 

 
Hamed Esmaeili1, Mehrdad Anbarian*, Behrouz Hajiloo2, Mohammad Ali Sanjari3 

 
 

Abstract 
 

Introduction: The human foot is a strong mechanical structure that can affect function of the feet. The 
aim of this study was to determine the immediate effect of foot insole on myoelectric activity and 
co-contraction of lower leg muscles in individuals with flatfeet in comparison with healthy subjects. 

Materials and Methods: Thirty university male students participated in this study. Subjects were divided 
into two groups of flatfeet and control. Surface electromyography was used to record muscular activity of 
tibialis anterior, peroneus longus, medial gastrocnemius and soleus muscles. All subjects walked barefoot 
along a 15m walkway for three trials. Participants with flatfoot also walked on the walkway while wearing 
shoes with foot insole. 

Results: Findings of this study showed that individuals with flat foot have more co-contraction ratio in 
midstance (P < 0.050) and propulsion (P < 0.050) sub-phases. The use of foot insole increased 
co-contraction ratio at heel contact sub-phase (P = 0.009), while co-contraction ratio decreased at 
midstance sub-phase (P = 0.015). 

Conclusion: Results of this study demonstrated using of foot orthotics could reduce the extra muscular 
activity. According to the effect of foot orthotics on co-contraction ratio at heel contact sub-phase, it could 
be concluded that excessive motion of rear foot has a non muscular source. 

Keywords: Foot orthotics, Co-contraction, Walking, Flat foot 
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