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� ������

 ����� ���� �� T'�� �
 �	
�� E'�S M�� ��)23 -20 (

McPoil " Cornwall �� M"�� ����	
� <"� ������   

98 -94 ��$A� ��f �.��  ���)24(. �b��o� ��  ������, M�

 M"� �
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�

 M�� 0�	4�� ����. M"� ��F�
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�� !DN  �����)26 025 .(�b��o� ��  M"� �
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 " �� �	��Q� E��
 ��Z  �� ���	B� #���� �� ��

 !
�N !C� �
 ��� 0y�	�� �
 " �� � ���Z �b D; !���

�� !�� . �� �	�$����� m_�5 �	���  T���� M��
 �	�

 ��� �V��'�� ���Z  �
 " �� M"� �
 M�(�� y�	�� �
 " !
��

�� !
�N !C� ���  ��) T��3 (�� �	��$' ���$��, �� "  ��

��  ��D
 ��
 !A� �
 �� �$' ���	B� #���� y�	�� !�"��� �
��


 �
 ��� ���" M"� � ������ " �F� #�>�� �� ��� ���� �"� "

 � �� !DN �
 ��(	��)27 018.(   

�� /��Z �D��B� �
 ��� �V��' �����'�S /-P& j��	�"@

 M$B� �
 ���$��, �� �$
 /�$. ?�� �
 �	�$����� �� ���R	��

��  ��� " $��� TXR� �� !4��90  �V�� !A4Z 0����
 U'

�� !
�N ���	�� ��$� ��� ��$C	�� 5�	4��  �� �	�$����� 0��

5 �	���  �
 M�(�� y�	�� ��$� �� �%'�� `�$Z M��
 M�	�

��$� �� �	4
 M�  ��� �V��' E'�S !��� �
��
 �� �� ��

 " ��� �	4
 !C� ���� �
 y�	�� �(�� �� 0��� 5�A&� !�"���

�� �	��$' ���$��, ��  �� �$' ����� y�	�� !�"��� �
��
 �� ��

 ��D
 T'�� !A� �
)27 018 ( �
 ��� ���" M"� � ������ "

 � �� !DN �
 ��(	��) T��3 .(���$��, �F  E�$� j�

 �� j��	�"@�� /��Z !4� �F m_� " ��$A� ��V� �� ����A�

 ��D��� �F " �� ����� ��
5  ? 
 ���$��, " ����� �R� � ��N

 ����� �F15  �
 0/��Z ������ !��2� �� " ��$A� !���	�� � ��N

�� !DN M" ��$�� ��$�&  �����)18.( 

  

  

  
 ���3 .��,���% �"01�  2� 3 ��
4��� �, 
5  

��� ���
+ � 6�
+�. � ���$� �� 2	7
 84����94�  
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�"�� M��
 ����Z ?��A� �����
  �x� ��$� ��-P& M�F

 ����A� <"� 1��� �
Delorm  �$D2
 !2V/��Z 

�
�>� �"�� M��
 ��-P&  �� /�$. ?��
 J����� ���R	��

 �
 ����� �� 5"� �"� ��50  �"� 0�$�Q� ���" ������ �.��


 ����� �� #"� �75  ����� �� #$� �"� " �$�Q� ���" �.��

 �
100 �� ���R	�� �$�Q� ���" �.��  ��)28 012 .( �� E �

���$��, � %� ����A� �����
 ="��  �
 �
�>� �"�� M�F

 ��$� ����A� ���" ��$
 +���� " ?��A� /�� ?  b� �$x��

��	
�� ���Z �
����� .�	RF 0�	RF E� �; /����A�  �� M�

��
 �4%V��� �� M@�� . TZ��� �
 ����A� /�4%V #�A�48 

 ���$
 ��� ��V !&��)29( �
 ���	�� �
 �V$� �
 ��� 0

���$��, �$
 � l	� ���� ?�� �F . !��&� �$x�� �
 ? �eAF

���$��, �� ���$. �� " ?��A� 5$.�  0��	��� !
�� � �F

 �	RF "� �F10 �� �
��� ���" ��@ � �
 �.�� �� . ��
 M��


���" �F �
 0/����A� ���� �����@
  �"�� M�10  �	Z" �.��

���$��, ��  �
 �F12 �� ����� �� �
��� 0��� �� !�� .

�� �(	4' c&�
 �� ���F����� ���b�  ?��A� /�� 0�����

�� uC�� �� ����Z  !'��)29 ( ��V� ��
 �
��� ��"� ?��

��  ���Z �
��� ��
 !B� +���� �$; �
 /-P& �� �����

���A� T 24� �� /-P& !�$�� �N� " �	
��.  �F /����A�

 !���	�� ��"� " ���� ��V� !� �� #���60  �$
 � ��N)17 .(

���$��, � %� ����A� �����
 ="�� �� E �  �
�>� �"�� M�F

 ����A� ���" ��$
 +���� " ?��A� /�� ?  b� �$x�� �


�, ����A� ��DF�� �
 " ��	
�� ���Z �
����� ��$� �
 " ��� ��

�, ?��A� ���A� �� �� �� ���� r �$� �F  �
 ���
 @��A� �F

 ! AF� " ���
 ���	B� #���� !��� " ?(� ���� !
�N

1�A� TB� �� ���� M����  " �$	���
� /-P& 5�A�@�"��

 ���
 ��$	�� " !
�N ��� �V��' �����'�S)30 .( ?��A� ��2S

�"�� ?�� M��
 ! b�" �� ��-P& M�F M�F  0���	4��

����� ���R	�� �	4�� " $%2� �
 �� 
�$' .  

�+ �,"-./� �� 0$	��-� 1	&2, �" 3�� 3"  

?�� �� m� �� �	4
 ���$��, M�� [� �
 ?��A� ���" ��  0��

�� ���Z $%2� �
 �� 
�$' !��� �� ���$��,  ��"� !�� " !
��

�� !��� �� ������ ����Z ��.�' ��' M"� �� �$'  ���Z �$A�

�� ��� .�� M�",��� ��
 �
 !��� ?��  ?(� �� ���(�F ���

 ���� aZ$	� �� �, " ����� ����� �� !��� 0�$A� !���)32 0

31 ( �
 �	��� ����� 5$; �� �2�� �� ��� ���� �"� !��� "

�� ��V� !�"��� � %& "� � 5�A&�  �$A�) T��4.(  

-./� �� 0$	��-� 1	&2, �" 3�� 
���� ����  


�$' !��� ��?�� �� m� $%2� �
 ��   �	4
 ����A� ���" ��

��  " ����� ��� A' �� "� �F ��� " $��� �� �	��� �� ��
 0��

 ���� ���Z ���Z$
 ����Z ��.�' ��' �
 ��"� !��)30) ( T��

4 ( �
 �	��� ����� 5$; �� �� ��� �V��' E'�S !���

�� ��V� !�"��� � %& "� � 5�A&� �$A� .�"� �
 !��� ?�� 

�� ���AF ��� ����  ���
)32.(  

0"��4�� 1	&2, �" 3�� 3"�+ �,"  

 �
 �� �$' ���$��, 0���" ��� �	4
 �� m� ���	4�� !��� ��

�� � �� ��$	� ��� �R� �� �$' M��$	�� �� ��� . ? �eAF

 �� ������ ���Z$
 ����Z ��.�' ��' M"� �
 �� �$' !��

�� !���  ���� ���Z �$A�)31 (� �� !��� " ����� 5$; �

�� ��V� !�"��� � %& "� � 5�A&� �
 �	���  ���) T��4.(  

��45� 1	&2, �" 3�� 
���� ����  

?�� �� m� @ � �	4�� !��� �� ���" ��  ���$��, 0���� �	4
 �F

�� ��@�", !C� �� �� �$' M�F�� " �	4�� !C� M"�  �
 J���

��$� $
 !C� �D� �� �"� 
 $��� � ��� �� �F�� �� M� ���)12 ( "

 �	��� ����� 5$; �� �� ��� �V��' E'�S !��� ���$��,

�� ��V� !�"��� � %& "� � 5�A&� �
  �$A�) T��4.(  

���$��, �%'��� [ F �F�� �"�� M�F  " ������ !
���� M�

�, �� ����A� M�_� �� �$' 5$Ab� ! ��b
 �� �	��$' �F . �� m�

���$��, #�A� �� ����A� �����
 #�A�� F M�F� l	� ���A� �� �

E � <"� �
 n �B� �x� ��$� m� 0�$��, ��, TA& �
 �$��,.  

 �$��, ��Kolmogorov-Smirnov  5���� ����
 M��


���� ��$
  0M"�� ��$C	�� ����	
� ? (�� � �4���� M��
 0�F

 " E � ? 
 ��� /-P& /��Z " �%'�� E'�S ��@ �

m� �, �� �F�� �"�� " �
�>� �"�� �$��, �$�Paired t  "

/"�R� �4���� �$x�� �
 ? �eAF  " �F�� �"�� "� ? 
 M�F

 �$��, �� �
�>�Independent t  ro� ��05/0 ≤ P 

����� ���R	��. 
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 ���4 .��� ���
+ � 65, -+�. � � 66$ ��, 2	7
 2
64�;(  

  

����� ��  

 �$��, {��	� Kolmogorov-Smirnov ��$
 5���� �(�� 


���� v��$�  5"�V �� �� �$
 �F1 !�� ��� ����� . ? �eAF

��G�" ���$��, M��
 M�F  " �
�>� �"�� "� M�F@ � �F��   

5"�V �� 2 ���, !�� . �� �"�� "� ? 
 �4���� �
 ~$
�� {��	�

��G�" �x�  �� �"�� "� ����	�$�"�	�, " ���@ 
 M�F

E �  #�& �� ���� �$��, �"�� "� ��(AF �> 	� �� /"�R�

�$
 . 5"�V3  �����
 �� �b
 " TDZ �"�� "� �4���� {��	� @ �

�� ���� �� ����Z ?��A� �F� . ���F� ���� ��� T.�� {��	�

 " ����Z ?��A� �����
 �� !��� �
 �
�>� �"�� �� !�� �,

��b� E��@
�  �V��' �����'�S " �$	���
� /-P& /��Z ���

��@ � 0���  ��� �%'�� E'�S " T'�� �
 �	
�� E'�S M��

 k-.� T'�� �
 �	
�� E'�S M�� M��>�F�� " �	
�� EF��

��b� /��  l� �F�� �"�� �� ��" 0!�� ������  ��F��� M���

 /-P& /��Z E��@
� �
 �
�>� �"�� �� ��b� ?��
 J����(�

��b� EF�� ���  ����	
� " ��� �%'�� E'�S ��@ � �� M���

C	�� �F�� �"�� �� �� ���� �� J����� �
�>� �� M"�� ��$

��b� �  l� ����(� ��F��� M���.  

���$��, �4����  �� �
�>� " �F�� �"�� "� M�F

m� ��b� ]-	'� �$��, �� M���  ��� �%'�� E'�S ��@ �

)033/0  =P ( M"�� ��$C	�� ����	
� ")043/0  =P ( "�

��� ���� �� �"�� . ���$A� ��1  "2 �� ��F���  �� �� ����

 E'�S ��@ � ����A� �����
 5�A&� �� m� 0�
�>� �"��

 5�D�� �
 " �	
�� EF�� M"�� ��$C	�� ����	
� " ��� �%'��

���$��, T'�� �
 �	
�� E'�S M�� �,  k-.� " EF�� �F

��b� �  l� �F�� �"�� �� ��� 0!�� ������  E'�S �� M���  

  

 <� �1 . =4
�� ����%Kolmogorov-Smirnov  

�">��  
?�  

)<
�(  

 3  

)���
� ���(  

���  

)B���*"$(  

BMI  
)��� �� B���*"$2( 

 ���$� �� 2� 3

)B���*"$(  

 � 6�
+�. 2� 3

 ���
+)B���*"$(  

��� �*+�, -+�.  

)C��,(  

 C� � "+�. �
D

 �+�,)�*"� ���(  

���� ����  603/0  843/0  401/0  577/0  935/0  480/0  871/0  220/0  

BMI: Body mass index 

  
 <� �2 . ,�� �
��� E��F�� � ?"��
"���G4� ��,���% �,�H �
5 
5  

�">��  ,� 0(  
?�  

)<
�(  

 3  

)���
� ���(  

���  

)B���*"$(  

BMI 
)��� �� B���*"$2(  

� �!	 "#�$  15  98/1 ± 93/21  02/5 ± 40/175  74/4 ± 13/70  94/0 ± 77/22  

%&�' "#�$  15  19/2 ± 33/21  16/9 ± 27/179  54/9 ± 73/73  07/1 ± 84/22  

P  438/0  163/0  201/0  867/0  

BMI: Body mass index 
 �$��,Independent t  ro� ��05/0 P < ��b� � �	
�� �x� �� ���� 
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 <� �3 .!D � -"D �, ��
� ��,
�H�� ��� �*+�, -+�. I��� ���
+ � 6�
+�. � ���$� �� 2	7
 2� 3 ?"��
"� ����%  

����  

�����
D  

 5
�  ���J(  

-"D ����%  !D ����%  P Power  
-"D ����%  !D ����%  P  Power 

 �()*�% � +,-. +�%/)1�$(23*(  55/1 ± 80/22 53/1 ± 80/22  836/0  054/0  58/2 ± 95/22  50/2 ± 06/25  001/0 <  000/1  

 �5��6 "%�7�6�8 +,-. +�%/)1�$(23*(  56/1 ± 34/9  59/1 ± 36/9  619/0  076/0  59/1 ± 68/9  47/1 ± 98/10  001/0 <  000/1  

�26�� 96�8 :�;3�  :��)<5��(  40/5 ± 06/38  93/4 ± 66/38  156/0  287/0  07/4 ± 93/36  52/4±80/34  001/0  982/0  

 �#�7 :�(=)>� �$��)�� :�;3�)�23� �)�(  27/1 ± 93/11  06/1 ± 86/11  751/0  060/0  32/1 ± 80/11  33/1±93/10  001/0  962/0  

�$��, Independent t  ro� ��05/0 P < �b�� ���M �� �x� �	
�� �� 

  

  
 ��,�;�1 .!D � -"D �, ���J( �  5
� ���� ��� �*+�, -+�. 2��"">( ����%  

  

  
 ��,�;�2 .!D � -"D �, ���J( �  5
� ���� ��
� ������� ��,
�H� 2��"">( ����%  

  

 ��� �%'��)522/0  =P (M"�� ��$C	�� ����	
� " 

)781/0  =P ( ��>�����.  

  

��   

 ����Z ����A� �����
 j� �N� ����
 0���� n �B� �� ]�F  

�$
 T'�� �
 �	
�� E'�S M�� k-.� �
 .�	
��  EF"G� M�F

 /-P& /��Z E��@
� �
 �� �$
 +%o� ?�� �(�� 
 ����

 ��@ � 0����A� �%'��� �� m� ��� �V��' �����'�S " �$	���
�

 ��$C	�� ����	
� " ��� �%'�� E'�S ���� �� � EF�� M"��

 T'�� �
 �	
�� E'�S M�� M��>�F�� k-.� �
 �>�� "

36�93

38�06

34�8

38�66

32

34

36

38

40

�
�>� 5�	��

E ��$��, m��$��,

�F��

11�8
11�93

10�93

11�86

10

10�5

11

11�5

12

12�5

�
�>� 5�	��

E ��$��,

m��$��,

�F��
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�� ����.  � NO� �� �$
 �, n �B� ?�� �� �V$� T
�Z �	��

 k-.� �� ���	B� #���� 5�A�@�"�� � ��� �� �� ��A� � /��  l�

 T'�� �	
�� E'�S M�� M��>�F�� - #���� 5�	4�� � ��� �� ��

!�� ���	B�- ��� ����
�	
�� �
 �� �  /�� �B� M�FFeltner 

�����AF " )17 ( "?4� ��" " �����AF )33 (�� n
�$� ��  ���


�, " �� � �O� �� �F �	
�� ��� 0���  n �B� M�FSynder  "

�����AF )14 (�A� � �O� �� ����� ���$CAF " ��� . 
Feltner �����AF " )17 ( M�� M��>�F�� M"� �
 �� �B�

�
 �	
�� E'�S  ?��A� �����
 "� " ����� #�>�� T'��

 �
 0���$A� <��@� " ���� ���R	�� �� �� 	��"@�� " M��
���

��b� E��@
� �$V"  M�� 0����A� �"�� "� �F �� /��Z ���

 �� 	��"@�� ?��A� �� �F"�� �� ��
 T'�� �
 �	
�� E'�S

 vZ�" �� 0!�� ������ k-.� " �	
�� EF�� ���$
 ���� #�>��

���
�� ����Z ?��A� ��  �� T'�� �
 �	
�� E'�S M�� �
 ���$�

���
 ��Q��N� . {��	� �
 M�"�� �� ���� n �B� {��	� �S���

�,  ?��A� �����
 �� !��� �V$� ���
 ��� 0���� ���$CAF �F

�, n �B� �
 ���� n �B� �� ����Z  �� ��S J���� /"�R� �F

�,  �� �
 U �	4� �$; �
 �� �� ��-P& �F �� [� ") � ���

���	B� #���� 5�	4�� ( ���Z ���R	�� ��$� ��	4F ��Q��N�

����  #���� 5�A�@�"�� � ��� /-P& �� ���� n �B� �� ��� 0���

 ���	B�)�V��' �����'�S " �$	���
� /-P& ( M�� EF�� ��

����� ���R	�� T'�� �
 �	
�� E'�S.  

?4� ��" �����AF " )33 (� NO� �� �B� �� @ �  /����

M��>�F�� �
 �� ��-.� �	%��� M�F-  ���	'� ��-P&

E��� #�' �2� �$�,  �� �b
 �� ���$A� <��@� " ���� ��V� ��
,

 ��@ � 0/-P& M��
 ���� " �	�$�� /����A� 5�A&�

��b� EF�� ���, ]�. M�� a� M��>�F�� !�� �	��� M��� .

EF"G� {��	� �
 M�"�� �� ���� n �B� {��	� �S��� �,  �F

 " ����A� �����
 �� !��� �V$� ���
 ��� 0���� ���$CAF

��� !�$�� �� ��-P& ������ <"� ? �eAF " ���  M� �

�, n �B� �
 ���� n �B� �� M��>�F�� ���� /"�R� �F .

Synder �����AF " )14 ( ?��A� �����
 j� �� �B� �� @ �

 " ����
 ��� �
 ��� TXR� /-P& M��
 �� �	�"��� ?�� �N�

 �
 �	
�� E'�S M�� ��@ � �
 �� ��-P& /��Z E��@
�

��� >�� T'�� .�, n �B� {��	�  E��@
� �� �$A� uC�� �F

 �
 �>�� ��� �V��' �����'�S " �$	���
� /-P& /��Z

 �� !�� ��"�� EF��)T'�� �
 �	
�� E'�S M�� �� b� (

�� ��b� EF�� ?�� ��� 0���� �$D� ��� .���
 vZ�" �� ?��A� ��

 �N� T'�� �
 �	
�� E'�S M�� �
 !�� �	4��$	� ����Z

���Q(
 . /�� �B� {��	� ���� n �B� �� T.�� {��	�Synder 

" �����AF )14 (�A� !��A� ��  �
 �� !'�� uC�� " ���

 " �$	���
� /-P& M��
 ����Z ?��A� �����
 �� ���R	��

�	
�� E'�S M�� M��>�F�� ��� �V��' �����'�S  T'�� �


�� k-.� M�"�� �� " ���� �� � EF�� ���� .  

�, n �B� �
 ���� n �B� @��A� �V"  �� !�� �, �� �F

 � ��� �
 �� ��� TXR� /-P& /��Z E��@
� �N� ���,

���$��, �� ���	B� #���� 5�	4�� �, M�� �� ���F  �$
 5���� �F

��$A� �b��o� $
 ?�� �
 �b� ���� n �B� �� ��" 0��� �� �

���$��,  " ����
 T'�� �
 �	
�� E'�S M�� E��@
� M���� �F

 �����'�S " �$	���
� /-P& /��Z E��@
� �� ���R	�� �


 ��$C	�� ����	
� " ��� �%'�� E'�S ��@ � ��� �V��'

 T'�� �
 �	
�� E'�S M�� M��>�F�� " ���� EF�� �� M"��

U ��A� k-.� �� . �� ��$� ��AFSynder ��AF "���  @ �

��$A� �����  T'�� �
 �	
�� E'�S M�� E��@
� �� M���
� ���

 �
 �	
�� E'�S M�� �� M�	� 
 �  l� !�� ?�A� 0�����

����
 �	��� T'�� . �%DZ /�� �B� ��
�� ���� �
 �x� ?��  

)�, ��
 ��  /-P& /��Z E��@
� �� ��$
 ?�� �
 �F

 ��� �
��� /���� EF�� �
 ��� TXR� ���"� � 5�	4�� �

 ���	B� #����)�� [� ( �D��� 1�$4��� " 5�	�"�
 /�BR. ��

!�� ( !�� ��$
 ��$	��)15 .(  

 /���� �� !�� ?�� �
 �� �& 0�� ��f �� ��$� ��AF

 " 5�	�"�
 /�BR. �� �
��� /���� !�� ?�A� ��� TXR�

 ���	B� #���� 5�	4�� � ��� �� 1�$4���)M�� [� ( �� �� ���
�

�	4
 �� >�� �F� EF�� �	���.  /��Z E��@
� �
 ����

 E'�S !��� ��� �V��' �����'�S " �$	���
� /-P&

 ��
 ��� � �' �
 ���	B� #���� " ��� ��� j��@� " �%'��

 � ��� �
 EF�� ?�� " ���� 5�	�� " ���� �� � EF��

 ���	B� #���� 5�	4��)�� [�(  ���� 5��	��  � ��� �, �
 " �$�



9:��� ���'< �
5P� �$ ��) ���( '#%&� #$ .���  /��� ^���� 
�� 1�
�-�� � 

 

 
�������� 
��� 
� �����/ ���9/ �
���2 / ��� � �����1392 217 

  

www.mui.ac.ir 

 �N�  " ���Q� !��� " ����� �i�"� EF�� " k-.� +V$�

 T'�� !A� �
 y�Z  #���� 5�	4�� � ��� �	Z" �� ��S J����

 �(�� �
 EC
 j� !��� ���
 ��� !
�N ���V �
 ���	B�

EC
 �� �N� !��� �� >�� M�F  ���Q�)18 ( �� >�� �� "

 ��b� [� M��
 ���$� � NO� !B� �� [� 0�	��� �	4


EC
 ��� ���Z$
 M�F�� ���	B� #�  +��o� �
 �V$� �
 ��� 0���


 M�� M��>�F�� �� ��� TXR� /-P& /��Z �� �  l� 0�$�Q�

�� T'�� �
 �	
�� E'�S ���
 ���V <"� j� ���$�.  

������ <"� �� !��� �V$� ���
 ? �eAF  M��>�F�� M� �

 n �B� �
 ���� n �B� �� T'�� �
 �	
�� E'�S M��

Synder " �����AF /"�R� ����J ��S �� �, �F "���� !�� �� 

�� ��� ��$��
��  ���Z���� 0��� ��� �� �B� n ���� ��
M 

uC�� ���� ��>�F�� �$��, T'�� �
 �	
�� E'�S M�� M

 !�� ���� " �D	b� ��"� �� M"�� ��$C	�� ����	
�)23-20 (

!�� ������ ���R	�� ��� ��$C	�� �%'�� E'�S ��@ � " .

 �
 ���� n �B� {��	� ���$CAF #�& T �� ���� ?���
��


 n �B�Synder �����AF " ���$��, =$� ��  <"� " �F

������ � E'�S M�� M� � 5�A	�� �� ��S J���
 T'�� �
 �	
�

���$��, ����  �� E 
 M"�� !
� �$��, M���� �� ���F10 

�% � �� �	�  ��@ � k-.� M��
 M�	� 
 T 4��	� M���� 0����


��	
� �$��, �
 T'�� �
 �	
�� E'�S M�� ��"� �� M"�� ��

!����� " �D	b� ��	4F.  

  

����� ����  

�	
�� 1��� �
  /���� ��XXC	� 0���� EF"G� M�F

 �� T'�� �
 �	
�� E'�S M�� k-.� ��.�� �� ��-.�  

 �����18  ��25 �� 5�� �� 0����
  ?��A� �����
 j� �
 ����$�

 ����Z6 �	RF  ��� �V��' �����'�S " �$	���
� /-P& M�

 M"�� ��$C	�� ����	
� " ��� �%'�� E'�S EF�� +V$�

��$�  k-.� �� T'�� �
 �	
�� E'�S M�� M��>�F�� "

����A� . 5�A�@�"�� � ��� �� /��  l� �
 ���� 5�A	�� ?���
��


 � ��� �� �� T'�� �
 �	
�� E'�S M�� ��$	
 ���	B� #����

�$A� k-.� �� !�� ���	B� #���� 5�	4��.  

1�",$6� �7  

 m�V) �� E 
 M"�� ����	
� M���� �����10 �% � �	�( ?� 0

���$��,  �F) ���
�18 ��25 5��( ���
 ��$� u'�� 0) ? 
20 

 ��25 (!��"�B� ���	B� #���� �� ����V #�& "  T
�Z M�F

���$
 ���� n �B� 5�	�� .�� ? �eAF !��"�B� M�F  �b��o�

�� ���� ?	��� ��$� U>� ��$A� U� �$V" �
 5���� ��$
 

�	� �
 !�� ?�A� �� �$A� ��f �� v��$� 0���
 ��Q��N� {�

�� ��2�� � ?���
��
  �
 ����, /�b��o� �� =$�$� ?�� �$�

�� � ���Z ����
 ��$� ����
 ��$A� U>�.  

  

����!"#�$  

�� ��2�� � ���, !�� �
 {��	� 1��� �
 " �%� �$; �
  ����

 " �$	���
� /-P& /����A� M������� �� �B� �� ��

>�F�� k-.� �� ��� �V��' �����'�S �	
�� E'�S M�� M��

���� ����
 T'�� �
.  

  

%���
�& � ��#' 

 EF"G� ?�� #�>�� �� �� ���	B� ������� !��� � %� ��

U���� �� ���� 5�A� 0��	��� M���AF .  
 

References 
1. Cote KP, Brunet ME, Gansneder BM, Shultz SJ. Effects of Pronated and Supinated Foot Postures on Static and 

Dynamic Postural Stability. J Athl Train 2005; 40(1): 41-6. 
2. Hertel J, Gay MR, Denegar CR. Differences in Postural Control during Single-Leg Stance among Healthy 

Individuals with Different Foot Types. J Athl Train 2002; 37(2): 129-32. 
3. Barton CJ, Bonanno D, Levinger P, Menz HB. Foot and ankle characteristics in patellofemoral pain syndrome: a 

case control and reliability study. J Orthop Sports Phys Ther 2010; 40(5): 286-96. 
4. Dahle LK, Mueller MJ, Delitto A, Diamond JE. Visual assessment of foot type and relationship of foot type to 

lower extremity injury. J Orthop Sports Phys Ther 1991; 14(2): 70-4. 
5. Neely FG. Biomechanical risk factors for exercise-related lower limb injuries. Sports Med 1998; 26(6): 395-413. 
6. Ryan JL. Evaluation of orthopedic and athletic injures. 2nd ed. Philadelphia, PA: F a Davis Company; 2002. 



9:��� ���'< �
5P� �$ ��) ���( '#%&� #$ .���  /��� ^���� 
�� 1�
�-�� � 

  

218  �������� 
��� 
� �����/ ���9/ �
���2 / ��� � �����1392  

  

www.mui.ac.ir 

7. Brody DM. Techniques in the evaluation and treatment of the injured runner. Orthop Clin North Am 1982; 13(3): 
541-58. 

8. Letafatkar Kh, Bakhsheshi Heris M, Ghorbani S. Corrective exercises and treatment. Tehran, Iran: Bamdad 
Publications. 2010. p:148-9. [In Persian] 

9. Kendall McCreary EK, Provance PG. Muscles: testing and function with posture and pain. 5th ed. New York, 
NY: Lippincott Williams & Wilkins; 2010. 

10. Parker N, Greenhalgh A, Chockalingam N, Dangerfield PH. Positional relationship between leg rotation and 
lumbar spine during quiet standing. Stud Health Technol Inform 2008; 140: 231-9. 

11. Powers CM, Chen PY, Reischl SF, Perry J. Comparison of foot pronation and lower extremity rotation in persons 
with and without patellofemoral pain. Foot Ankle Int 2002; 23(7): 634-40. 

12. Prentice WE. Rehabilitation techniques in sports medicine. 4th ed. New York, NY: McGraw-Hill Education; 
2009. 

13. Donatelli RA. Normal anatomy and biomechanics. In: Donatelli R, editor. The biomechanics of the foot and 
ankle. 2nd ed. Philadephia, PA: F.A. Davis; 1996. p. 3-30. 

14. Snyder KR, Earl JE, O'Connor KM, Ebersole KT. Resistance training is accompanied by increases in hip strength 
and changes in lower extremity biomechanics during running. Clin Biomech (Bristol, Avon) 2009; 24(1): 26-34. 

15. Knutzen KM, Price A. Lower extremity static and dynamic relationships with rearfoot motion in gait. J Am 
Podiatr Med Assoc 1994; 84(4): 171-80. 

16. Bellchamber TL, van den Bogert AJ. Contributions of proximal and distal moments to axial tibial rotation during 
walking and running. J Biomech 2000; 33(11): 1397-403. 

17. Feltner ME, MacRae HS, MacRae PG, Turner NS, Hartman CA, Summers ML, et al. Strength training effects on 
rearfoot motion in running. Med Sci Sports Exerc 1994; 26(8): 1021-7. 

18. Willson JD, Dougherty CP, Ireland ML, Davis IM. Core stability and its relationship to lower extremity function 
and injury. J Am Acad Orthop Surg 2005; 13(5): 316-25. 

19. Khayambashi K, Mohammadkhani Z, Ghaznavi K, Lyle MA, Powers CM. The effects of isolated hip abductor 
and external rotator muscle strengthening on pain, health status, and hip strength in females with patellofemoral 
pain: a randomized controlled trial. J Orthop Sports Phys Ther 2012; 42(1): 22-9. 

20. Cornwall MW, McPoil TG. Relative movement of the navicular bone during normal walking. Foot Ankle Int 
1999; 20(8): 507-12. 

21. Menz HB. Alternative techniques for the clinical assessment of foot pronation. J Am Podiatr Med Assoc 1998; 
88(3): 119-29. 

22. Saltzman CL, Nawoczenski DA, Talbot KD. Measurement of the medial longitudinal arch. Arch Phys Med 
Rehabil 1995; 76(1): 45-9. 

23. Williams DS, McClay IS. Measurements used to characterize the foot and the medial longitudinal arch: reliability 
and validity. Phys Ther 2000; 80(9): 864-71. 

24. McPoil TG, Cornwall MW. The relationship between static lower extremity measurements and rearfoot motion 
during walking. J Orthop Sports Phys Ther 1996; 24(5): 309-14. 

25. Rajabi R, Samadi H. Laboratory guide corrective exersice. 1st ed. Tehran, Iran: Tehran University; 2009. 
26. Bierma-Zeinstra SM, Bohnen AM, Ramlal R, Ridderikhoff J, Verhaar JA, Prins A. Comparison between two 

devices for measuring hip joint motions. Clin Rehabil 1998; 12(6): 497-505. 
27. Ireland ML, Willson JD, Ballantyne BT, Davis IM. Hip strength in females with and without patellofemoral pain. 

J Orthop Sports Phys Ther 2003; 33(11): 671-6. 
28. Gould JA. Orthopaedic and sports physical therapy. 2nd ed. Mosby; 1990. 
29. Franklin BA, Whaley MH, Howley ET. ACSM's guide line for exercise testing and prescription. Philadelphia, 

PA:  Lippincott Williams and Wilkins; 2000. 
30. Nadler SF, Malanga GA, Bartoli LA, Feinberg JH, Prybicien M, Deprince M. Hip muscle imbalance and low 

back pain in athletes: influence of core strengthening. Med Sci Sports Exerc 2002; 34(1): 9-16. 
31. Jacobs CA, Lewis M, Bolgla LA, Christensen CP, Nitz AJ, Uhl TL. Electromyographic analysis of hip abductor 

exercises performed by a sample of total hip arthroplasty patients. J Arthroplasty 2009; 24(7): 1130-6. 
32. Mascal CL, Landel R, Powers C. Management of patellofemoral pain targeting hip, pelvis, and trunk muscle 

function: 2 case reports. J Orthop Sports Phys Ther 2003; 33(11): 647-60. 
33. Hasnvand B, Bahrami F, Darvishi A, Karami K, Changi M. Effectiveness of regular corrective exercisein 

musculoskeletal abnormalities on girls khorramabad. J Lorestan Medical Scienses 2011; 13(1):79-85. 



9:��� ���'< �
5P� �$ ��) ���( '#%&� #$ .���  /��� ^���� 
�� 1�
�-�� � 

 

 
* Department of Corrective Exercises and Sport Injury, School of Physical Education and Sport Sciences, University of 
Kharazmi, Tehran, Iran (Corresponding Author) Email: dadashpoor.amir@gmail.com 
1- Associate Professor, Department of Corrective Exercises and Sport Injury, School of Physical Education and Sport Sciences, 
University of Kharazmi, Tehran, Iran 
2- Associate Professor, Department of Sport Medicine and Hygiene, School of Physical Education and Sport Sciences, University 
of Tehran, Tehran, Iran 
 

�������� 
��� 
� �����/ ���9/ �
���2 / ��� � �����1392 219 

  

www.mui.ac.ir 

The effect of a selected exercise program on correcting foot pronation 
(Pilot study) 

 
Amir Dadashpoor*, Seyyed Sadreddin Shojaeddin1, Mohammad Hossein Alizadeh2 

 
 

Abstract 
 

Introduction: Pronated foot is one of the most common abnormalities associated with navicular drop and 
increased internal rotation of the hip and may be influenced by the hip muscles. The purpose of this study 
was to examine the affect of a selected exercise program on pronated foot correction. 

Materials and Methods: Thirty male subjects (Mean age ± SD; 21.36 ± 2.07 years, weight ± SD; 
71.93 ± 7.62 kg, height ± SD; 177.33 ± 7.52 cm) with pronated foot participated in this study and 
randomly divided into two control and experimental groups. Pronated foot was measured by navicular 
drop test and medial rotation of hip was measured by goniometric method. The strength of hip abductor 
and lateral rotator muscles was assessed using hand-held dynamometer. The experimental group 
participated in strength training program three times a week for six weeks. Control group were asked to 
continue their daily activity. After 6 weeks, navicular drop, hip internal rotation and muscles strength were 
measured again. Data analysis with paired and independent samples t-test was performed. 

Results: The results revealed that in experimental group, there was a hip internal rotation and navicular 
drop reduction with increase in hip muscle strength. The experimental group has significant decreased in 
the rate of hip internal rotation and pronated foot in comparison to control group (P ≤ 0.05). 

Conclusion: The results indicated that increasing in hip abductor and lateral rotator muscles strength by a 
selected exercise program may prevent foot pronation and help to correct this deformity. 

Keywords: Pronated foot, Medial rotation of hip, Strength exercise program, Navicular drop 
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