
 ����� ��	
��� ���	 ��� ���
� ���� ������	 ���
� ������	 ����� !�"#$%&'%(

����� ��	�
��:)*+	�),- ./�)0 1�2 '	���	)�� �2��3 '4)5� ��� ��,� �2��3 ' �*6� 7��8$ 9:; ' <=><

bijhan fr@yahoo.com

81

 ������� 	
���� ���� ������� ����� �� ���� 
�� � !��"#$��% %��� &'�� 
�
 

2)*+	�/�)0 1* '�?�@��� ��� ** '4��A? B6C *** '���C� ��D)0)*+	 ****

*	�*?�D �� E��D
�0 FG ��)���
� ���� ������	�� D�)

**��8H� �I�� ���� J�8���+��?� � D��+ K�

*** �2)��8H� �I�����?� � D��+ K�E��
� ���� ������	 �� D�)

****���-�� LHM*�4

�N�O� P0�D�	 QD��-:(S/(U/%V

W)DX� QD��-  :Y&/Y/%Z

����
�����:      �
�� �� ��
 ���������� � !� "�" #��	$  %
&'(����)  *+������, �" �-��.�� , +� )"�/ "�&�� 0$� .
�  23� �� &'
  � ��/ %
 ( %����)  �4�$ 567� ��)   #��8�� 
���9'�  �� , 
 &' �
  $��,&� +: %� ( +��0$�� �; �� <.
=,� %
&'&>?� �� �� +���" )�- %
� �" �@�' A�$ � !� �; �� <�( +��$��,&� �B "�&��  �8���" 28-  �� �"�!�8$� *
�!B)"&���/ )�-0$. ��� ����
 )�-&�>C' ��
C' �" �B��� �(&D'"��" "�E, �-F'�� %
� .
G�-:C' %��H'( �� +��$��,&� I6J� &�>��!B &( )"&���/ )�-K �!�L��� 0�6�M� "�&�� �(#��	$ ���������� � !� "�" .
   , "���=,��-:NO  �( 6�M� ����(    ������ � !� "�" #��	$   ����   ���� �HP�Q� "��, . �&( )    "�&�� %
�  "&��/ F'��)    ,�� �( �E�' �( 
    R8P�S =,� �� �"�!�8$� �( , �� �L 8�&)

'�H����� T	E �� ��� ��&
�� ��4�$ 56 .���	7$&� �� �"�!�$� �(-  )� womac, koos   5��  "�"*��
F�� 0�P�H�����,� * ��!8$     *�8���, )�8- 08�P�H� *� 8!� 
�9
&!' , *�MS �L��� 0�!�B, ," ��!- <�T�L ������ F'�� �� �"�!�$� �� �&)�� .�"�"  T��
��, F�P��: +���: �( �-,'����
 ��& �- �(�
�����.
U
���: �!$ %�V�����     5��  *� !� "�"*  ��
F�� 0�P�H�  ����,�   *0�P�H� ����, )�-*  , �9
&!'    �L��� 0�!�B   �� T�    "&8��/ F'�� �� �"�!�$�)     ��" �8	H� <-�8K  +�78�
��"�" .
D����)&�L : +��$��,&� I6J� �( �� )"&���/ )�-F'�� +: #����  �H�MW&�X )��$�� ,��  ����9' 2Y6/ "�M3( Z/�( ����'#��	$"�� ������ ���� � !� "�" .

�[�, ���B�- :�� /+��$��,&� /���������� "�" #��	$ /�L��� 0�!�K / )���'�� ]�K �
�$,

�����
���8?�� [� �\D ]����0��*� KH#� 	�	 D^)-D  B

4����2���[ 4��)`E9E>E=E <� �( . ��[ �	 c�HM2

 /��2P?�)9� �( . BD)*��2 PD�\� �	 BD����8? 	�	

 ��C���d P?���[ ����@�2  B*6�� E��� [� B*0� e�2 

P�N�A0 � !�� ��e�G 4���D���� )-�2 	��

)VEfE%�(f .(����� )�D	 EKH#� g�)G� ���- K��� ��

��$4�N�3 J�6C� � KH#� h��d P?� ���[ 	)d

)9E<� � .(

 �	 �#�$�- !�AN�i��	 ��� �+ ��� �	 BD� j��� �k��

 )� [� 	��� lD ��\�[�� ��,m���2)(f .( B�8n��

 �d ��� W��
�YZ %	�)0��Ap�)�  ��88+ 
d�)� �2

qD�)? ���5� ��	 ��m	 BD� ���8?�	�2���)(f(.

 �	)� � ��[ �	 r j��� ��� W��
� !��#*� �

$�- !���G��#� �m �#�*M� Ps6� �	)� �2 ��[ 4��

)- �2 !��$ �2 F�-t �2Y E��0 	�� u?�- Y �2( u?�- 

���)��Y �2t ���	 u?�-  W��
����P?�)(f .(

2 r 	��D� �6����� � K�� P�� � ����� �8m P����

���+ًP6�� LM��  .

 ��� �D�� J)*?� ]���� r ��$� P��)2�H#� vi? �

�A�sG)�w 4�*?�� )x� �	 ]����0��*� h�d Pd)C � 4��



/�)0 1�2)*+	 '�?�@��� ���  '4��A? B6C '���C� ��D)0)*+	 

��� ���
� ���� ������	 ���
� ������	 ����/��	
��� ���	 / ����� �  / ��,2 :=�82

�)�wi? BD� 4	�� ���2 �� )2 y)Z Ef E(Z �(f .(

�*?��4 �A�sG)�w h\�d P?� B\��  ����� [� �\D

���2 )D[ K����:

('��\�]Pd)C z��2 �d ]����0��*� ��H#�  4��

 4���)�� {D�
0� � KH#� 4	��)�w J��- y�i? )2

����� [�)2 � ��H#�����	��)(f.(

`' �	 ]���� .�)� P0�2�� � ��8�����2 	��3 �� 

 B�2 ]	�A-�n���� 4��!�sx 	��D� �2 l��+ ��8�	

Pd)C � P�A@��4�� �?��- 4�����0 El��+ F?�8��� 

 4	��)�w2� ��H#� y�i? )����� [�)2 ���*� �	��.

t'�� 4[�)- ���*"- ����� 4��*3�? P?� �	�@ P,p

 �� l��+ Pd)C*� )x|8+�.

8n��� B�*0�D [� 4���62 �	 ���O�O"-)2 !	�2 ��)�� 

���8?]����0��*� KH#� 	�	 ��[ {D�
0� �2 D �

�	��+D ����	 ��d|- q}6)(f(.

 �	]�C �d �����2 BD� )2 �OO"� [� 4���62 E)~�C 

 ���8? � 	��	 	�p� ���[ � �� 	)\��� B�2 ��2�O*� ��s-��

2 4	���� �	 K@��C ]����0��*� KH#� 	�	 ]�s�� 	)\���

	��D� �� �A�sG )�w�� 	��)(EY EV Ef ES E%�(f(. �sG

�D)5� �	 	�p�� 4�� 	��� BD� P?� B���F�?r KH#� 

2 )x� )2 ]����0��*� � �
�� 	��3 ��� ��?���)� ��[ 

��? KH#� �
�� �	 g�*3� z��2 �d ���2 �e�-� ��[

Pd)C� P��	 4��� ���[ ���*� �	 �  �d 	�� z��2

�H#� y�i? �A�sG)�w Pd)C � �� 4�� )2 l��+ �

?��- ���0 ]�����w �	��)42�H#� y�i? )�) �2D �1

p��3� (�� 	���+�,� �	 D P BD� �����8? 	�p�2 ��

	��r)Y�(f(.

�,���*3�? K��� BD)-4 �C [� {�2 ��?���)� �� 

��? KH#� KH#� 4�*?�� �	 ]�*3� Fs? �d P?� �e�-

���0 �sD)M- 4�)�� {D�
0� � ]����0��*�  ���[ �	 4

�� 	��)&�(Z�(f .(hD BD�)2�82 4�)2 ]e�*?�  ���	

�*s� 4
-���D y�$� �*?��4��  �2  l�+�� 
-��P?� .

P�A@�� ��
-�� BD�E Pd)C � �� [�0 �	 �� ���*"- ����� � 

�*6D��� )���-  �A�sG �6���\� � �*?�� EP�A@��  � �8�	

�� ��)@)2 �� ���*"- ������88d)V E(U�(Z.(

 �m)�� [�2 ��
-�� BD���M2 ��8������)2 [�  	�)0� �����	 

�� �	�#*?� �*s�	��E ��� �*0�D 4�� ��D|- �	 ��d �2)�-

 )�x|- )2 �,�r � ���	 ��p�- KH#� )2 r )�x|- �6���\�

��*�	��	 	�p� ]����0)f�(f (2 ��3) )2 ����� BD� [� 

 J�C 4�8s�P?� ��� �)V(.

2 � B���N	K�E B��A- 	�$�	 y)G BD� �-ٔ)�x y�$�

?���)�� �� � u?�-L3�� )2 4	)\��� 
-����4 P�#�d 

�*s� c�M�� ����[P?.

=,� , "����-
  �	  �8�N�2 �D��[r��d BD�E        	���� ���C)� ��,m �	 �����2 

 �8*0)���)@ {D��[r .   �����2 [�  ��m	���8?    KH�#� 	�	 

]����0��*�       �80 4����-�� 
d)� �2 �d �     ����� �������	 

�Ms���-�   ��
� ���� ������	 � � D  ]�? �	 �)��4 :=:

   Kk��� � :=9  	)d �Ap�)�  	�2 ���E =       uD�)�� ��d )�#� 

     ���D�� ��2 �� 
��-�� ����	 E�8*����	 �� ��AN�i� ��2 	���

�����?�.	�2 )D[ 	���� K��� 4)�N�2)w 4�����A� :

 '	       @��C ]����0��*� KH#� �2 ��2)� ���[ ����@ 	�  KY

  [� {�� ��� Psx   ���Y'     �)��� K@��C tU   [� (UU  �	  �)���

���8�?)�:'         ��� 	��� ���2 ����[ ����@ 	�	   �2)�~ 

V'      K@��C �\�d ���?� ��2 B*0� ��� �D����-   P0�6� �2 

(U )*� Z'C  P�?�6  �	  q�N  �	      y�i�? ��\D K@���C

KH#�]����0��*��'  *+)C �8��	 �   K@��C U   �- fU  �p�	 

   ���[ �	>' ��)�        ��2 ��C [� {��2 ��?�    ����� !���$

      [� {�2 �8��� J��N�� !��H2&   �p�	 D ��[ �D  �?�@ ��

N�G�    [� )*�d (V(   �p�	 ='   �
��   �sD)O- P�N�A0 ً �6\D 

 �����2 �	;'  B�2 B? YU   �- fZ N�? �(U'    ���� ������



 )�x|-�� 4	)\��� 
-�� )2����[ P�#�d]����0��*� KH#� 	�	 ���8? �2 �*s� 	�)0� 

��� ���
� ���� ������	 ���
� ������	 ����/�	
��� ���	 �/ ����� �  / ��,2 :=�83

 )���D	 �����	 ������n�� ���AN�i� ���2 	���  [� q���

  ' ]���� B*������I��sH� � �.

K��  :��[D�8��� J��N�� �

        KC�)� � j�~�� �����2 W)DX� [� q�    � ��AN�i�  j���

     PD�~� � ��,#- ��D� �2 4��\��    ��� K���\- ���� ��� .

     )� c�3 ����)� q}? �����2        � L�M��- ���)2 K���� 

 ���
� 
D����-hPD���~� E ������E������2 !�����G� 

P�A�p�?�8� �  �[����  4)��� ���)��*�� ���8��?)�  E���

 �� K�\�-�� . P�A�p !���G�   K��� �?�8� ����E  ����

��	����3E q8p   EB? E @  �  E[� �      	�)�0� ���p L3��

	�2 .  ����r{D��[r  4��  �s8p  �8AD    ��2 B*0� ��� �D����-

   �\�d ���?�   P0�6� �2  K@��C(U �3 �D����- E)*� 	)�+

  ���[   �[���� �2  K@��CVZ  E�p�	  {D��[r    � ������N !�sx

h6�8�  \� J�?� )2  PD�����2 �  MD��- n� 4����2    ������ 

�������	 [� Ks@ �  ��)��*� �[���� 4)��������.

�[���� 4�)2L3�� 4)����p   	�)�0� Body Mass Index 

Table P0� ���2 .�8��� J��N�� �D��[ �8AD	�C �D��[�

           J�����\N�d u?� u3 � 7�? �D�,*��  u?� u3 B�2  ��2

���*?� ��-�d h0 )*�������[���� 	���� 4)��)K\� ':(.

  �N�G �?�@ �D��[   )*������ �2  	�����*?��[����   ��� 4)��

 �D��[ �d4� 8� #   [� � P?� �p)  ��@�- u�3 �	E �\D�� [

  
d)��[�@  	 �- ��3�	 �N�\D��� ���)�D	 � 4  
�d)� [� 

  BD�	�      ]�� J��-�*� )? �- �� �� P?�2�Dr) K\��`':(.

 q}6D�	��d �D��[  �- [� �+@  �	    ��� P?�2 u3 � ��DrE

    [� u3 hD    ����@ �)$�3 ��3'���@�0      u�?� ��iO� ��- 

h\�d   )��D	 � 4       u�?� ��iO� [�  h\��d    ���d	 ��- 

P��	�� �2 E�[���� �8�2 h0)*������ 4)����)<��.(

K��` :��[D?�@ ��N�G �

	 �D�� �E FN�@  �O��A- 4)��   B*3�? 4�)2  4	)\��� �#d

��   ����� ��   �+    n�� � BD)-�D�p [����  W�� BD)�-  4���

FN�@  4)��   	�� �� ���� �2)(S(.  !��@�� ��)@   �*���X� 

��      !�� BD� �	 � ��     K��� 
-�� P3�? ��*M� KC�)�

   ��,- E�2�D[��   y�$� � �s*D[�� FN�@E    Eh�*�?�� ���d 

Ey�$�       ��� ����� r 4[�?�sD[ � P3�	)�  ���.   q8�p 


-��E     � !�D)\�*� K�*�   ���  4���- rPlexidur�  �d P?

  BD)-�D�p��)-     4	)\��� 4��
-�� P3�? 4�)2 h�*?��

�� �� ��6"�	��. W�� ��2 �#d   ���� ��0)A�   )�*d	 

��� �-)!)  Dr Merton Root(�� �*3�? E) <(.

 ��	 �6�pE) �*#� hD�A2(  �[���� P2�� E   4���)��*� 4)��

  ��?E	�	 !���� K����� )���D	# ��H��#� �*) �\���3

����"s$(  �\D
�0 P�N�A0 E ���[��  P�N�A0 E  ��[�� 4��

         K�D�"- � ���58- B�8n�� � ����[ P�#�d � ��)�)? �

�   4	)\��� 
-�  ��    �	 �+ 	�2  �6�p  B����FN�@   4)��� r



/�)0 1�2)*+	 '�?�@��� ���  '4��A? B6C '���C� ��D)0)*+	 

��� ���
� ���� ������	 ���
� ������	 ����/��	
��� ���	 / ����� �  / ��,2 :=�84

 	���2 ����� ������ .�[������ 4�)��2 4)���� ����)��*� B��D� [�

���8�?)�  4���W.O.M.A.C) Knee Injuries and Osteo 

arthritis out come Score (�KOOS)Knee Injuries 

and Osteo arthritis out come Score (  ��� �	�#*�?�  ��d

  F6C)2   ������ �*s6� ���� �*�E      � 	��2 	��*�� K2�@ 

   4e�2 P�?�6C   ��,�r         ]�s���2 �8�N��2 ��,� !�)����- �	

���	       ���D�- ��C�)p )�w 4�� ���� ��2	 .    BD)*���2 ����

6C�      �$�H�*3� !�)����- L�M�- �	 P�?   ��2 ���2)�

  P?� PD)-�r ��*?��         �������)D[ 	����� �	 K@���C � 

 	�	 !��2 )Y&�� {D��[r �*s� 	)0 )V.(

  v�~�- [� q����8�?)� �	 BD� �2�)0�	E P0�D�	 [� {��


-��E  �,�r         �3 �*��X� ��*#� P�A�~� J�?� )2 ��  ���	

-�� K��\)d�	�.

   [� q�  ��58-      4�� )D[ ��� �*3�? 
-��2����E   �D���)��*� 

    ����� ��2 Ks@ �6�p �d  �[���� 
-��  �� 4)���  E���	�2

BD��	 ��2PN�C B*0)���)@
-�� 4��E �*0)� �[���� ���� .

 ��? �6�p�	)        ��	 �6��p [� q�� ��*#� �	(  ���8��?)� 

 u?�-����2�� )� ��.

  �	   E��C)� BD�  g�� 2)�- F6d  �si- �� � ����2 � 
-�� �2

 
��	�2 ��-�d !�� BD� �	 ���	 )�x|- �2�D[��.

�6�p �� ���Df        K�\�- 
-�� 
D��- [� q� �*#�   �	 �d ��

 ��	��[r r     d �� ��O"- c�3 ���8�?)� ��� �� K���	)d.

�	�D��E ��� ����)� �����2 �D
�- KC�)� 	��� � K��\- 

   �� 4���r K��"- �.      ���2 �	 ��d ��d 4��)��*� 	��� �	 

 � Ks@    �[����� ���	 [� �A2   ����� 4)���)    ��D��[ K����

Eq}6D�	��d  �N�G J�@ �D��[  E N�� �D��[ ��  8���� J��(

   B����A- 4�)��2 ����*2����A�sG�	�	 	���2 ����[r ����

g�)�������N�d-g��)������?�)(One Sample

Kolmogorov- Smirnov TestP��0� �����2.�	

���A�sG�	�	 	���2����E ����[r [� �6��D�O� 4�)��2 T��[ 

) Paired Samples T Test( !��$�	 � A�sG)�w� �

�,�r 	�2Er [���[�D�6+���)Wilcoxon(�	�#*?���.

 U
���
     �s-)� �? �d ��d 4��)��*� �6D�O� 4�)2) E����	 [� Ks@

 �A2 �*#� �	 � �*#� {� q�r [�(�[����� ���� 4)��

   J�6C� ��H#� �*#? K���E����� E	�	 !��  P��N�A0

E�\D
�0   � ���[�� P�N�A0       �����[ P��#�d � ��"D)#-

����r ����[r [� E����	�2N���� 
��D��)���- ���2 q����������

) (Repeated Measurements  ��� �	�#*�?�)  ��m �)�24

  ��[rN��r� ��� 
D    ��������)�- ��2 q��E�     	��2 �6��� 

����+Dq�� ��
N� ���EP?  �2  N l� ��[r ��
)Mauchly's(

[��D2����.(      ��~)0 J�?� )2 ��)��*� B�2 ��s-��� ���  ��2

  ��[r����+Dq��))~D �*6s�� F� � �)�? (  B��A-��.

     ��88d Pd)� 	�)0� 	��A- =         B�? B������� � )�#�   ��,�r

 >/:>      ���A� g�)"�� �2 ]�? �>/ `      L3��� B������� � 

 	�)0� ��p=:/`9 ���A� g�)"�� �2 ;>/9	�2.

   Pd)� �	)� �����)0 �$�	  ��88d��/��     ���[ � ::/::

	�2 �$�	.

  B������[��         [� �	�#*�?� [� Ks@ �8��� J��N�� �D  �	 
�-��

 P?�� 4��::/ �)    ���A� g�)"�� �2>=/  (    �m 4�� �	 �

 >/ ��p�	) g�)"�� �2���A��`/ (  ��[ BD� B�������D  �A2 �

     P?�� 4�� �	 
-�� ����� [�99/<) g�)"�� �2���A���/` (

�m 4�� �	 �::/<�p�	)g�)"���2���A�></ (	�2.

BD�)2J�?�    4	)\��� 4��
-�� [� �	�#*?� E�D��[��N�� J��

�8A� �"� �2 �� �8����� {��d 4��	��	)�</�<p .( 

   4��� �	 
-�� [� �	�#*?� [� Ks@ �N�G J�@ �D��[ B������

  P?��:;/ `;)    ���A� g�)"�� �2<9/< (      ��m 4��� �	 �

=:/ `;�p�	)     ����A� g�)"�� �2<:/< (     B�D� B������� �

             P�?�� 4��� �	 
-�� ����� [� �A2 �D��[>`/ :9)   ��2

  g�)"��  ���A�`=/� (      ��m 4�� �	 �=;/ :9 ��p�	)  ��2

 ���A� g�)"��� /< ( [� �	�#*?� �8AD 	�2
-�� J�@ �D��[



 )�x|-�� 4	)\��� 
-�� )2����[ P�#�d]����0��*� KH#� 	�	 ���8? �2 �*s� 	�)0� 

��� ���
� ���� ������	 ���
� ������	 ����/�	
��� ���	 �/ ����� �  / ��,2 :=�85

�	�	 {D�
0� 4��	 �8A� �"� �2 �� �N�GP?�)UZ/U<p.(

          4�� �	 
-�� [� �	�#*?� [� Ks@ q}6D�	��d �D��[ B������

  P?�� >/ >)      ����A� g�)"�� �2��/` (      ��m 4��� �	 �

``/ >   �p�	 )    ���A� g�)"�� �29�/` (     ������ [� q� �

    P?�� 4�� �	 
-��=:/ <)   ����A� g�)"�� �2=�/  ( �	 �

   �m 4��<�/ < ��p�	)      ����A� g�)�"�� ��2�</  ( 	��2 .

 F6��C)24�����r ����[r �D���*�E ���D��[ ����
-�� B��D� 

          ��8A� ��"� �2 �� �	 )� �	 �� q}6D�	��d   {���d 4��	

���	�)UZ/U<p.(

  ��H#� �*#? B������  J�6�C�    ������ {���    ����	 [� 

>>/>>)      ����A� g�)"�� �2�;/ >(        [� ��A2 ��*#� �	 �	 �

    
-�� [� �	�#*?�;9/= )        ����A� g�)�"�� ��2�;/ � (  �	 �

       r [� q�� �*#� {�:>/=9 ��p�	)      ����A� g�)�"�� ��2

:�/ : ( ��r P?�2 .      ��)\- �2 q��D��� 
�N��r 4���r ��[r

������  �� ���     ? �	 	�s,2 �d ��	  �8A� ��H#� �*# ��	

P?� �	�2)UZ/U<p.(

       ���	 [� Ks@ 	�	 !�� B������<:/>9)    ���A� g�)"�� �2

9</ 9(       ���	 [� �A2 �*#� �	 E==/=�)     ����A� g�)"�� �2

99/� (          ����	 [� ��A2 �*#� {� �	 �: /;  ��p�	)  ��2

   ���A� g�)"��9�/� (	�2 .F6C)2     �	 	�s,2 4���r ��[r 

 	�	 !���8A�	��2 �	�P?�)UZ/U<p.(

            ����	 [� K�s@ �	 	�)�0� ���[�� �\D
�0 P�N�A0 B������

>=/= )     ���A� g�)"�� �2`=/; (        ����	 [� ��A2 ��*#� �	

;�/=>)     ���A� g�)"�� �2 </< (        [� ��A2 ��*#� {� �	 �

  ���	<9/; �p�	)    ����A� g�)"�� �2;>/� ( 	��2.  �D��*� 

     [� �d�C 4���r ��[r  	�s,2 ��	 �8A�  �	 0 �\D
�0 P�N�A

P?� ���[��)UZ/U<p( .

  ��[�� P�N�A0 B������'         ����	 [� K�s@ 	�)�0� �"D)#- 

��/��)       ����A� g�)�"�� �2�>/> (        [� ��A2 ��*#� �	 �r

::/>=)     ���A� g�)"�� �2> / � (       [� ��A2 �*#� {� �	 �

  ���	 `/=:  �p�	)    ���A� g�)"�� �2;</   (	�2 .  �D��*�

    ���� 4���r ��[r  ���8�	  ��8A� 	��s,2 �	 ��	  P��N�A0

P?� �"D)#- � ��[��)UZ/U<p.(

       ���	 [� Ks@ ����[ P�#�d B������;:/�9)    g�)�"�� ��2

  ���A�=</; (      ��A2 �*#� �	 �<</=�)       ����A� g�)�"�� ��2

��/ > (    �*#� {� �   q��    ����	 [�>>/=�  ��p�	 )  ��2

  �����A� g�)�"��9>/; ( ���+ 	���2���8A� 	���s,2 ��	 �����

����	)UZ/U<p.(

   ��	��[r ��d [��*�� B������      ���	 [� Ks@ ���8�?)� [� ��

;:/><   [�  ��)     ���A� g�)"�� �2<`/= (      [� ��A2 ��*#� �	

    
-�� [� �	�#*?�`9/=<)   ���A� g�)"�� �2::/9 ( {� �	 �

   �A2 �*#�>`/==�p�	)    ���A� g�)"�� �2; /< (2�	 . ��[r

   ����� ��)\- �2 q��D��� 
�N��r 4���r��� ���    ��d ���	

         �*���	 ��	 ��8A� {D�
0� ���8�?)� [� ��d [��*�� P�?�

)UZ/U<p.(

          P�?�� 4�� �	 �N�G �?�@ �D��[ {D�
0� B������::/<

)    ���A� g�)"�� �2;;/< (     �m 4�� �	 ���/<    ��p�	 )  ��2

   ���A� g�)"��>9/< (        J���N�� ��D��[ {���d B������ �

     P?�� 4�� �	 �8���=;/9)   A� g�)"�� �2  ����9</  ( �	 �

   �m 4��=:/9   �p�	 )      ����A� g�)�"�� �2<=/  (  P�?�2

��r .  B�8n��        ���� J�6C� ��H#� �*#? 	�s,2 �2  ����

         �D��[ {D�
0� � �8��� J��N�� �D��[ {��d B�2 �G�s-��

            ���	 [� �A2 �*#� �	 �	 P?�� � �m 4�� �N�G �?�@

    Ks@ �2 Ps6��      ��*#� �	 �2 Ps6� �A2 �*#� {�   q�� [�

��	��� ��D	 �)�</�>p.(

              P�?�� 4��� �	 �N��G ��?�@ ��D��[ {D�
�0� B������

::/<)    ���A� g�)"�� �2;;/< (     �m 4�� �	 ���/<  �p�	 

)    ���A� g�)"�� �2>9/< (     J��N�� �D��[ {��d B������ �

     P?�� 4�� �	 �8���=;/9)     ����A� g�)"�� �29</  ( �	 �

   �m 4��=:/9   �p�	 )      ����A� g�)�"�� �2<=/  (  P�?�2

��r.         {D�
�0� � �8��� J��N�� �D��[ {��d B�2 �G�s-��

               	�	 	��s,2 ��2 P�?�� � ��m 4��� �N�G �?�@ �D��[



/�)0 1�2)*+	 '�?�@��� ���  '4��A? B6C '���C� ��D)0)*+	 

��� ���
� ���� ������	 ���
� ������	 ����/��	
��� ���	 / ����� �  / ��,2 :=�86

��	��[r       �*#� �	 �2 Ps6� �*#� {� �	 �� q�  ����	 [�

����� P?�2)�</�>p.(

 ]��p �sG4��`=  �`;'9     �?�@ �D��[ {D�
0� B������ E

     P?�� 4�� �	 �N�G::/<   �p�	 )   g�)"�� �2  ���A�;;/< (

     �m 4�� �	 ���/<   �p�	 )       ����A� g�)�"�� ��2>9/< ( �

         P?�� 4�� �	 �8��� J��N�� �D��[ {��d B������=;/9

)    ���A� g�)"�� �29</  (     �m 4�� �	 �=:/9    ��p�	 )  ��2

   ���A� g�)"��<=/  (P?� .8n���     {���d B�2 �G�s-�� B

           4��� �N��G �?�@ �D��[ {D�
0� � �8��� J��N�� �D��[

  �m      �	 ���[�� �\D
�0 P�N�A0 	�s,2 �2 P?�� � !�� �	

 �*#� q����	 [�E) [� Ks@ �2 Ps6�r( �A2 �*#� {� � 

��� ��D	 ���	 [� �A2 �*#� �	 �2 Ps6�)�</�>p.(

          P�?�� 4�� �	 �N�G �?�@ �D��[ {D�
0� B������::/<

  �p�	)   ���A� g�)"�� �2;;/< ( �m 4�� �	 ���/< �p�	 

)   g�)"�� �2  ���A�>9/< (     J��N�� �D��[ {��d B������ �

     P?�� 4�� �	 �8���=;/9)     ����A� g�)"�� �29</  ( �	 �

   �m 4��=:/9   �p�	 )      ����A� g�)�"�� �2<=/  (  P�?�2

��r .�8A� ��s-�� �,8- �N�G �?�@ �D��[ {D�
0� B�2 4��	

        ��	��[r �"D)#- � ��[�� P�N�A0 	�s,2 �2 P?�� 4�� ��

     [� �A2 �*#� {�      �*#� �	 �2 Ps6� ���	q�   [�   r ��D	

��) .UZ/U<p ��*6s�� FD)~ �  =�9�/�(

�� , Z9(�L �D�&)
 F6C)2 �D�*�� z��2 �� 4	)\��� 4��
-�� [� �	�#*?

8A� {��d� �� ��?���)� �
�� ��	��	�� .���� �	� �6

 P?� B���� z��2D {��+ BE���2 ���D�������  �6

2�������	 � lD0 )��
D��N�Dl.

 ���)� {��+D 2 �6�   �C[� {2������ ��   �	 l   ���  B����

    �2 ��2)� P?� FN�@ ��"���)4     
-�� P3�? � ���2  
-��

	)����4   �� ���)�  �?� [� D ���-�� K4 *6� �8   �2 �+  ��)

�8����   	)+ ��*3�?4KH#�  ���   ���*"- ������ � ����

C�)G������� .���)�?�2 ���� �C[� {��)�+� ]�s��2-|x� )

�  �)sp�-��K��)��4 	 D   ����*3�? � K$�#� )�4 w  �� )

sG�A�)   2 J��N�� � J�����      J��N�� E�� ��8� �C [� {

2�        �2 J���� E�8���� ��C [� {�       �� P���	 ��C [� {�

{3)m��4 w �	��)4  B�N� ��  (   ���? KH#� )2  �e��-

�D � 	���	��.�D 
-�� B   ^���   �)sp  P?�	��2�������  )2 l

 ��? KH#� � �e�-�	�� . F�N�@� ��)4 �  �D    �2 ���
-�� B �

-��$�   ? KH#� �+ P?�� �e�- ��sG PN�C �	�A� ��)@ 

 � �	�	���	  0)G [� �  �m � KH#��    EP�?� K#@ ]�?��-�

���0	�*���4     N�C ��� �	 �� ��8� P       K�O*8� F�N�@ ��2 E

�� � 	��   � �2 
-�� �	D      ��� �	 F?�8� ��� 	��A~��P

 � �#C�  	��  � �2 �D -)- B�  F   8���� )���    ����0	 ��� ��*�

��$�3��*����	 E�����2 ��[���2��� ���#C�	����� 	 D )���

���8���4��4          ���? KH�#� ��2  ��� ��8�     K�O*8� �e��-

������� �    �2 �D  B-)-�  F P+)C KH#���4 G �As�  	�3 

P��	 ����3 ��) <.(

 	 [�D���� 0 �
D��N�Dl  E��D  �  �?���)� {��+�  �2 ��[� {

 �� �C �	  �
0� )x�D q� {��	��34  [� ���r  � ����) ���4

6C�    �2 ��   ���*?	?� sH� �*6� 
+)� 4 � ]�s��2  �	�#*�?

��*s6��e�G�  ��
-�� [� 4   ��   � *� �	�  E��     y��$� � )����-

Q?��            )����- � 4
�d)� �sH�� �*6��? �2 ���I� 4��

 FH� 4��N�  ��	�����n  ��  ]��6����2)`  E>�=.(  ��*sN�

   �	 �8*6� ����� 	���-|x�0 )�
D��N� �D� l �D  �2 
�-�� B )

 KH#� P+)C�� � �-�� ��[ )D  ��N�� {�+ �4 FH� �	�

!�I�   ���� P?�  �	 �  �2 D ����  ���
� !����G�� �	 

���� 	����@	 �6�)+� K2�@ F�i� Er �4	���� 	�p�.

         z���2 4	)\��� 
-�� [� �	�#*?� E{��1� �D�*� J�?�)2

 �8A� {��d  ��	�D��[  ��	��[r q}6D�	��d      �	 )�� �	 ��

  ����  	 �N� 	��   	��� � �6����\�  � r  7��#-    	��p� )�5�

	���� .     �2 	�8*?� �2 �D�� �D )5� l �D  �      E����?� !��sx� ��2

            {3)�m � J�����\N�d B����� P�d)C �
��� 4��6-



 )�x|-�� 4	)\��� 
-�� )2����[ P�#�d]����0��*� KH#� 	�	 ���8? �2 �*s� 	�)0� 

��� ���
� ���� ������	 ���
� ������	 ����/�	
��� ���	 �/ ����� �  / ��,2 :=�87

  K3��2P��	��)  Ps6��D   �	 B   �2  P?� ( P#� ��*2 E

      B����� {��d z��2 
-�� u?�- �� ��?���)� {��d �d

J����\N�d �   *� �	 �   sG)�w �
�� {��+ ��    {3)�m ��A�

   � �� P��	 ��3�	     q}6D�	��d �D��[ {��+ � h\�d

 	�� ��)`  E9�= (        �	 )�� �	 ��*6s�� ��[r �d �8m)�

      ��?���)� {��d B�2 ��s-�� E��   �� �,�r     ��D��[ {���d �2

- q}D�	��d|��� ��D�8d.

  �	  ���� ^2�8� �?�)2   0 P�� ��� E�
D ���N�D��    �	 ��+ 

-|x�    ?���)� {��+ )2 
-�� )�   ��� �  ��� )�+��E  	���� �	

 ��[ {��+D �	��+ �D � q}6�  
 ��� )+�P?�)`  E>�= .( ���

�����4  ��8s��  - )2 |x�  )  B*���� )2 �� 
-��  4���N� )���-

FH�  �	��+ !�I� ��	 �D  q}6  	��	 	��p� .   ]��? �	

 ;;;  ED )�x|- �����p�  P�A~� �? �2 �� 
-��(U  ��p�	 

  E �p��3 �sN �        ���[ vi? P�A~� � ��3�	 �sN �p�	  B

 � h����2�� q��D���� J�*��?�� !�I��� P���N�A0 )��2 ��

  J�*?��q�N�)*N  ��  ��)*�N� !���G� �2�0�)���   �6�D�O� 

	)d.     [� �d�C �D�*�   	�s� �8A� g�*3�   �	 ��	D�*0����

��)*�N��0�)��� � �	D  B   P�A~� �?	�2 . �� q�D  �  )�x|�-


-��   ��         q�� 4�	��d !�I� P�N�A0 )���- )G�M2  ����2

2� )*�2)� �2 ��2 K���� )���-����2 h���\��) `.(

8n���  �	�	 J�?�)2 B��4 ���r 4 � D    [� �	�#*?� E{��1� B

            	�	 ���8�? ��k�� 	��s,2 z���2 �� 4	)\��� 4��
-��

    ]�����0��*� KH#� ���     ��� ��+ 	���    �	 �����-  P���

�*��	���2 .��D  ��,�)-D   P�� B � rD     y��$� �+ ���2 B

?���)�� �� �   ���8� � �	�#*?�
-�� [�	 �)���[ ��C)� �*62 

�*6D�4     �
�� B*0� ��� � {3)m ��[��4  � P��	 �   �  

    ���[ ���*� �	 "H� ���  v�� �8+  .�D     P�d)C z��2 )�� B

       ���p� �� 4�� )2 ]����0��*� ��H#� y�i? �A�sG�)4

   � J)*?� ]���� [������04 ?��- � w �	��)4  )2  y�i�?

�H#��) �2D p��3 �1� (    �	 � ]����0��*��,� �D   Fs�? P

   �k�� 	�s,2���8?    ]����0 ��*� KH#� 	�	  ��    	���)` E

9 E> E= E   E 9 � < .(��	 P���� �����E ���D��[ {����d 

�d��	6Dq} P?� .w�  )  - �6���\� [�|     {���d �	 
-�� )�x

 �d �D��[��	q}6D  Ex|-�  )          ��k�� {���d )�2 ��D��[ B�D�

���8?EP?� �?�)2 K2�@ �s8p �	 [� :

)*6�)Nester(�\�� ���))`��� ( 
d)� )�� �d �8*0�D�	

  ���� hD h\�d   �2 )*�  P�?    �D��[ E	�� g)"8� ���3

     �[����� �2 q}D�	��d /       {���d ��p�	  ���D ��2��   ��2 

   �p��3 g�)"��    h\�d 
d)�     ��C �	   ����� �8��  E)�*�

    �D�	��d ��D��[ �
��6  q} =/<      {���d ��p�	 D P�0�.

   D�	��d �D��[ {��d BD�)2�826    	�)0� �	 q}  ��m	���8?

            y�i�? 4�*�?�� ���58- z���2 ]�����0��*� KH#� 	�	

  ��H#�  �,�r      y�i�? BD� �?��- ���0 {��d ���*� �	 � 

     � Pd)C B�C �	   r ]�s��2  4����2 �k�� {��d ��)� �2

 	�� �� ��[)=� �.(

   z����2 q}6��D�	��d ���D��[ {����d E)���D	 g)��G [�

   !�I��� ���A�sG {���d P��,p � ]���G �����	)�)2

q}6D�	��d)�HM2 J�*?�� c  q�N�)�*N    q�N�D��� � (E

   �\����\� P�D
� {D�
�0�)Mechanical Advantage( � 

             !�I�� B��2 4��"� �2 � 	�� �� !�I� BD� !��@

 ]������0��*� KH��#� P��d)C � P���A@�� ����8�	 !���sx

      �8d �� ��)@)2 ]	�A- � ��8���� z��2 �+  ��� �*��	)2

          {���d � ��H#� y�i? )2 �A�sG)�w 4���)�� � �����0

�� 4����2 �k	�� ��)9� �.(

 �� �	D      ��*� B*0)� )5� �	 �2 E�D  �� �D  B     ����- � {��1��

     �	 	��p�� ������2D �����   ���� ����� �  ������   ��2 

�iO���)5�4 E��*M�   E��	�O*��  �k�?���O"-�  �  ���	D  )��

{��1�� E��� �2 ��- �*��[D	)+ ����� ):

»B���  P?�   �	 E��
-�����8?    ����0 ��*� KH#� 	�	   ] �2

��)��?���)���2�{z��2E���C[��k��	�s,24����2	��.«

�O-D)��- � ):�D����� �2 {��1� B4�$ �]��6� ����

�+ �)*"��8�N� l�)H� )j(E�@r ��8p4���? �4� 



/�)0 1�2)*+	 '�?�@��� ���  '4��A? B6C '���C� ��D)0)*+	 

��� ���
� ���� ������	 ���
� ������	 ����/��	
��� ���	 / ����� �  / ��,2 :=�88

 Er �8+��+8n��� B ��)� �8+��+� 
-�� ������	 
-�)�

�Ms���-���
� ���� ������	 �� D ����� �)���P?� .

� �OO"�DE{��1� B F6C)2 ��� P�C[ [� �#��r ��� E

�	 �� )��- ]��+���   .

�(�	�
1.Bartold S, Emmerik R. The Role of Orthoses in the 
Treatment of Patellofemoral Pain Syndrome in 
Runners. J Orthop Sport Phy Ther.1999;16(5):335-
343.

2.Charette M, Linden V, Bowker P. Abnormal Q 
Angle and Orthotic Support. Dynamic Chiropractic 
1997; 13:79-98.

3.Gemva J, Gross M. Effect of Foot Orthotic on 
Calcaneal Eversion During Standing and Tread 
mill Walking for Subjects with Abnormal  
Pronation.  J Orthop Sport Phy Ther 2000;
30(11):664-675.

4.Johnston, L, Groos  M. Effects Of Foot 
Orthoses on Quality of Life for Individuals with 
Patellofemoral Pain Syndrome. J Orthop & Sport 
Phys Ther 2004; 34: 440-448.

5.Hamill J, Emmerik R, Heiderscheit BA.
Dynamical Systems Approch to Lower Extremity 
Runing Injuries. Clinical Biomechanics 1999;
14:297-308.

6.Herrington L, Nester C. Q angle – Relation 
between Q Angle & Medio – Lateral Position of 
the Patella.  Clin Bio 2004; 19:1007-1013.

7.Hung Y, Gross M. Effect of Foot Position on 
Electromyogherapic of Vastus Medialis Obligue and 
Vastus Lateralis During Lower-Extremity Weight-
Bearing Activities. Orthop Sports Phy Ther 1999;
29(2): 93-105.

8.Irene M, Manal K. A Comparison of three-
Dimensional Lower Extremity Kinematics During 
running between Excessive Pronators and Normals. 
Clinical Biomechanics 1998; 13(2): 195- 203.

9.Janicej E, Pierrynowski M. The Effect of Soft foot 
Orthotics on three Dimentional Lower-Limb 
Kinematics During Walking and Runming. Physical 
Therapy 1994; 74: 45-53.

10. Juris p, Edward M, chantell D.  A Dynamic Test 
of Lower Extremity Function Following Anterior 
Cruciate Ligament Reconstruction and Rehabilition. J 
Orthop Sport Phy Ther 1997 ; 26(4):184-191.

11. Nawoczenski D, Belyea B. Orthotics in 
Functional Rehabilitation of the Lower Limb.
Edinburgh; Churchill Livingstone, 1997.

12. Nester F, Linden V, Bowker P. Effect of Foot 
Orthoses on the Kinematics and Kinetics of Normal 
Walking gait. Gait and Posture 2003; 23: 180-187.

13. Pitmann J. Patellofemoral Pain Syndrome,A 
Review and Guidelines for Treatment. American 
Family Physican 1999; 1:1-10.

14. Pitmas D, Jack D. A Clinical Investigation to 
Determing the Effectiveness of Biomechanical Foot 
Orthoses as Initial Treatment for Patello Femoral 
Pain Syndrome. J Po 2000; 12(4):110-116.

15.Raimond J, Fpoda M. The Manufacture and Use 
of the Functional Foot Orthosis. Philadelphia; W B 
Saunders, 1991; 120-146.

16.Singerman G, Goldberg V. Effects of Patella Alta 
and Patella Infra on Patellofemoral Contact Forces. J 
Bio 1994 ;27:1059-1065.

17.Stacoff  A, Reinschmidt C, Nigg B. Effects of 
Foot Orthoses on Skeletal Motion During Running 
Clinical Biomechanics 2000;15:54-64.



 )�x|-�� 4	)\��� 
-�� )2����[ P�#�d]����0��*� KH#� 	�	 ���8? �2 �*s� 	�)0� 

��� ���
� ���� ������	 ���
� ������	 ����/�	
��� ���	 �/ ����� �  / ��,2 :=�89

The Effect of Functional Foot Orthoses on Quality of Life for

Individual with Patellofemoral Pain Syndrome

Forogh B.(MD), Pour ghasem A.(MS), Saeidi H.(MS), Rahimi F.(MD)

Abstract
Introduction: Patellofemoral pain syndrome is a common disease in sportsmen- militaries and people. One of the 

most important pathologic conditions involving athletic population and common people is patellofemoral pain 

syndrome. One of the most important reasons of this condition is foot pronation. One of the effective treatment 

approach for individual with patellofemoral pain syndrome who exhibited sign of excessive foot pronation is the use 

of foot orthoses.

Objective: This study has done to determine the effects of functional foot orthoses on quality of life of people 

individual with patellofemoral pain syndrome who demonstrates excessive foot pronation.

Materials and Methods: Data from 18 patients with patellofemoral pain syndrome were collected which had 

excessived foot pronation, pain function in daily living, function in sport and recreation and quality of life. The 

Womac was administered subjects at the time preintervention during 2 and 6 weeks following foot orthotics 

intervention. Data was evaluated by variance analysies test.

Results: It showed statically significant improvements in the stiffness, pain, function in daily living , function in 

sport and recreation and kned related quality of life 2 and 6 weeks following the foot orthotic intervention(P< 0.05).

Conclusion: Functional foot orthoses may improve patellofemoral pain syndrome symptoms for patients who also 

exhibited sign of excessive foot pronation. 
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