
 

��� ����	 
��� �
��� �	�� �������� ���� �� ����� 813 	� ���� �� ��� ����� ��	� �� !��" #$%& '�(
� ) *�	�+ ,���-�� ��	�"� ��.-� #�/�� ��� ���. 

* 2��%& *345 $6& 27.,�" 7$/!��" 2���	�"��� �).8  ��.�� 2��.-� 2��.�� �'�(
 #$%& �� !��" 2�!9:��$� ��'!��")���<�$�  =)><	(  

Email: a_azad@tums.ac.ir 
1 -  ��'!��" 2���	�"��� �).8 2���� �������� 7$/!��"��.�� 2��.-� 2��.-� �'�(
 #$%& �� !��" 2�!9:��$�  

2 - ��.�� 2��.-� 2��.�� �'�(
 #$%& �� !��" 2�!9:��$� ��'!��" 2���	�"��� �).8 2�!9:��$� *��4��� (�.	 2���"�,��  

3 - ���	�"��� �).8 2��%& *345 $6& 27.,�" 7$/!��"2 2��.-� 2��.�� �'�(
 #$%& �� !��" 2�!9:��$� ��'!��" ��.��  

4 - ��.�� 2��)(C 2��)(C ���) �	D�� "�EF �� !��" 2G���� ) H4��'	 ����-	 ��'!��" 2H4��'	 ����-	 �).8 2���"�,��  

  

94  �����	
� �

� �� �����/ ���9/ �����1 / ���� ��	 � ! ���"#1392  

  

www.mui.ac.ir 

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

)����)�� �
*�+�(  
 

���� ����1 
��
� ����*������ ���� ����� 
2��� ����� 
  ��
3�"#��� $��� 
4 

  

�����  

���	�: &'� � (��)�� *'+�,� �'��	 � �-�  *
.�/ 0
1� "'23� �/	 4��	 �5 �") "67 8��'9: ;�<+�1/ �� �.'<=� �".>6 ?@A 8	": ��	� �"6

��� B	���': �� �.'<=� �".>6 8�� � �>': *'
,� ��	 �5�� C��/ DE � ��	� !/F/ 8G��� .(9 �-/ ���": 4I5� �: (<+�1/ ! 	 ! 	":�>:  8	

��� B	���': �.'<=� �".>6 ": � �>': *'
,� "'23� 5� ��J�	 DE � ��	� !/F/ 8G���.  

��
 � ���� ��: 6 ��� ���':  � ��	� 8G���14 ��� ���': (�
�� L�� (: DE 8G��� 5��"6 �6"� "=�A (<+�1/ �� ���� �+��.A	 "'M 8"') .

 4(.9: &�E 4G�: &�E *
.�/ ;N�A �� �"'� (O@P 8�� ": �.'<=� �".>6I5� 8
J.9Q �	�  � R �F� � ��� (
P�# ��I5� B�5: 8
J.9Q 

�#") �	"S ���": ��
/ R �F� � ��� (
P�# �� . T/�� (<+�1/ ! 	 �� ���# F6"/ B��
� 8��"./	��� � "'9/ �
U 4��"� !'V��'/ 4B��
� T6 W1�

�
: T6 G�# W1�.  

����� ��:  ��"./	��� �/��� �� �.'<=� *'
,� �
P	 "2	)T6 G�# W1� � "'9/ �
U 4��"� !'V��'/ ( �
P	 "2	 !'>Z�� � B��
� T6 W1� FQ (:

�></ ���# F6"/ B��
� T6 W1� "./	��� �� [-# \.�/ ���  �
: �	�)05/0≤  P .( G	 R  _'� �� �.'<=� *'
,� �: \.�/ ��� T:�-./ "2	

�></ T6 G�# (O@P FQ (: ���# F6"/ 8��"./	���  �
�� �	�)05/0 P ≥(.  

����� ����: ��� B	���': �.'<=� �".>6 ": � �>': *'
,� "2	 ;��@� �5� (: (Q
� �: �/ DE � ��	� 8G���  G	 B	���': ��") �� "� �@) B	
�

 8����,�	��/ ���@.�	 *'+�,� ! 	 �� ��:��/ 5>>6.  

���� ���� ��: ��� �.'<=� �".>6 4� �>': *'
,� 48G���  

  

  

�����: ��� 2�$<I� ���.-	 ��<� 2#.�� "�EF 2J8.� 7.�C �	�� �K���C 2���.C �"�E.  ����	
� �� 
�
��� ����� �� 
���
� �
��� �
��� ����� 


	!  "# � $%�� & '  ()��*) ��,�- 
�� .� ( .!9:��$� #$%& �" L5)M
 �1392 O9 )1( :103-94.  
  

������ ����	: 8/11/1391  ����� ����	 :14/2/1392 

   

�-��.' �*��� 



�-/ (9 23�'" 
,�'* :'�>�  ": �".>6 <=�'.�  8"�S `)"� B	��,�� � 

 

 
�����	
� �

� �� �����/ ���9/ �����1 / ���� ��	 � ! ���"#1392 95 

  

www.mui.ac.ir 

���	�  

���" 7����.I �,4RS) =.,��-  J� 
	�� �� ��� �,�.�

) �4RS) �$T�	 �� �<� *�&DU� VE�".
 2��.�  �44R�

) ��� �4RC$	 ) *��.� W�" X�9,�� �4�K�5 )  �4�$�

�).� �	 ="�R� YZ� 7�.� [���	 �,�.� "�"  ����)1( . \����

 �,�.� =.,�� 2�R4:U .4] ��D6& ^$�$� 
4:C E� �'�(4I

 #���� ���& J� �" =D,+� 27.'4
 J� L5�� 2�R4:U .4]

_<4��'	 ) ���,�� .4] ��"�R� 7�5 J'& ) �R4:U 
�R��  7�5

 �%�` E� *�&DU� VE�".
 �%� 7��� �� ��.�5 7.4+3� ��"�R�

��5 "�.I� �,4RS) =.,�� .� ��a8.4b3� 
	�$& �	 7E��
  �����

)4-2( . 2�.'	 �"�,I� 
	�& ��$�& �� �,4RS) =.,�� L5��

�4��RI #�/�� �" ���$��� 2�,I� ��� �" =D,+�  
�,<	 7�5

 ��� V��(8 �����4� ��� �" �	D� ����� ���-� ) �8��E

 ���)7-5( .� e&�� *D'!	 ������(5 
4��  7"�f,C� 7�5

) g�� �	 7"��E �&��,`� *D'!	  ��$�)8( .  

_,<4� E� 7��4<� 
	�R� �� E�4� �,4RS) =.,��  7�5

_,<4� ����	 �'�h$�$�(4I �<� 7�5- ���" 2�,�.�  )

+���"��" �, ._,<4�  �,4RS) =.,�� �" .48�" �<� 7�5

 �g$:4,�) ) ����4� 27�$<��$��	$� _,<4�.�E �� 
	��

�	 ���� ._,<4� E� �,I���" *�&DU� � i��j'�  2�<� 7�5

�	 #Eg �,4RS) =.,�� 7�.� ���� . ��� �4� �R4:U .4] 
	�R�

J'& [`$	 2_,<4�.�E �� 
�R��  �R4:U .4] �,4RS) 7�5

�	 8"". ._,<4� �4� "�6� �� �k��.� �"  "$`) �� �<� 7�5

��5 �����4� �" �,4RS) =.,�� 2��F  �� ��� �'�	 7E��


_,<4� ��� E� �'� �� �:���	�� �$U  �%�` E� �<� 7�5

�)�" ��� ��4
 L��.8 ����4� "�" .�)�" 7)� .� "��E �4'�  "�"

�	 ".I �" ��"�R� � ,Z�F ) 7��8E���� e&�� ����4�  "".8)8( .

�"�" ��!� �,�a8 *�R��k	  L��(I� e&�� ����4� la� �� ���

 ��!I (�.	 *����$�)Sway (��5 �����4� �"  �	(	 7E��
)9( 

�9� )  (�.	 *����$� L5�� e&�� ����4� m4%'� ��� .�

�	 ��$` ) ������ "�.I� �" ��!I  "$�)10( .L5)M
 n:U  7�5

��5 �����4� �" 2�,I.8 *�$� _4� �� oi 7E��
  ���� �.�

�F  �<���	 �" ��!I (�.	 *����$� ��(4	 2��� ���" [4�F �5

��5 �����4� ��  ��� .,!4� ���� 7E��
)11( . �4�K�5

_4�  ��p�` �� �:<� ��� 7"$�& ���� W�" �" (q	 ���� �.�

�	 7E�� 7.,!4� L��  ���)14-12(  ��� r4�� ".'%�& )

_4� VE�".
 7�.� �.� L4
 7�5  *�&DU� ���" ) �,�.�

 7�).S 2�"�,<�� ���� �" �,4RS) =.,�� YZ� 7�.� ���6I

�	 .T� ��  ���)15( .  

�F E�  ��� #�/�� �" �� ".I �5p ����4� m4%'� �� �`

�	 .48�" VE�".
  .4b3� ����4� m4%'� "��" =��,�� 2���

��5 �����4� �" ��)�Z,	 ���� �,��" oi ) ���� 7E��
 . �"

 *)�Z� "$`) *�$��	 2�).8 )" ��� �4�  *D+��	 ��$�

 .T� �" �).8 )" .5 7�.� �� ����4� m4%'� �� �,<��) ���	�"

 �� �,<��) ���	�" *D+��	 .b� ����F *�R��k	 �" ) �I.8

 ���8��` *�$� �� �,4RS) =.,�� 7)� .� �� ����4� m4%'�

"�" ��.C ���.� "�$	 . m4��'� .b� ��,�� ��� #Eg ���.����

 m%,9	 �� ".48 ��.C ���.� "�$	 �).8 )" ��� 7)� .� ����4�

 ���.U 7�.� �� ��4	E ) "".8 \9!	 ��a8.4b3� m4��'�

�F 7��a8.b� ) ����4� m4%'� �� �,<��) ���	�" *D+��	  .� �5

"�)F _5�.I �����4� �).8 )" ��� �,4RS) =.,�� 7)� . �� .T�

 W��� *�R��k	)11 29(  [<� 7�,��� �" ) s$f+ ��� �"

�<���	 ���.� 2�R��k	 ��� #�/�� E� l�5 2�$�a	 l��5�  7�

��5 �����4� �,4RS) =.,�� .� ����4� m4%'� .4b3�  7E��


"$� oi ) ����.  

  

 � ������
 ��  

 .S�� �R��k	 �"20  7(q	 �,'� ���4�)6 ��5 "�$	  7E��


 ) ����14 ��5 "�$	 oi 7E��
 ( �" ��� �")��	77-43 

H4�4%� �� ����� �R`�.	 �����4� �4� E� =��  ���	�"��� 7�5

��$�� V)� �� ��.-� .-�  ��.� �"�� ����,�� .4] 7.48

��"$�� . �� ) �Rk�	 u$� E� ��./� .4] *�$� �� �R��k	 ���

 *$%��
 *�$�)���	��	 ( vD+� �,4�� �" ) �I.8 *�$�

��$� ��'!��" $%& �� !��" �!9� �4�3� "�$	 ��.-� �'�(
 #

�� �.`� ��'!��" ��� H4��'	$4� �� !��	EF �" ) . E� 
:C

���S� �����4� E� 2�	��C� .5 #�/�� �� a+� �:,� �	�� .

��5 �� D,:	 
	�� �R��k	 �� ")�) 7�5��4R	  �� �	(	 7E��


 
C��� ��a86 �F �R��S w���� E� ��	  "$`) #�& 2�5



�-/ (9 23�'" 
,�'* :'�>�  ": �".>6 <=�'.�  8"�S `)"� B	��,�� � 

  

96   ����������	
� �

� ��/ ���9/ �����1 / ���� ��	 � ! ���"#1392  

  

www.mui.ac.ir 

7���4� :C E� ��.�5 7�57���4� 
4 �K9	 7h$�)�$� 7�5  27�

 #���� .� ��a8.4b3� 7�
$��� *D'!	 �4�K�5 ) �g$:4,�)

 ���,��)H�(
 \49!� n:U( �%4�) �)�� �"�,<�� �����$� 2

 �'��) 
C���5 ��4C"( *��$,�" �".� =�:�" �����$� 2

 �,+��� *D'!	 �,���� 2. ��	�")MMSE  ��  

21 > Mini mental status examination ()16( �,��" 2

 ��(�� E� �"�Z,�� �� �R4:U ��"Snellen chart )17 210( 2

 x$'�$�4�� ��(�� E� �"�Z,�� �� _!i 7��<'�� X$4& �,����

��5 #�& 2.,	$,�.I�$�� ) �,�"  �4
$�F)E� ��4� ����4���  ���4	

��") (Hemianopia ( E� �"�Z,�� �� ��" ���4	 �<� �"

 �� ,�"Goldman E� .,�� �C 29/1  .,	 E� �"�Z,�� �� .,	

 E� �<4% �� "��&� �+��� 27��$�1  ��10  ) ����$+ �����$� )

 �,�$�)18(  �4� �" �"�,I� ��� H� 
	�� z).+ 7�5��4R	 )

��"$� ����� ����!	 7��'�5 #�& ) �$	EF #�/�� .  

 �<�MMSE �� �:<� ��5p �4RS) 7. ���.] �<� 2

 "�� �� 2�:���	 2�`$� 2*��%� �".j� .U�+ �� 2��'	 ) ��	E

�.�� ) ��� ����4� ��,+�� ) ���E 2�"�)F  E� �F �5"0  ��30 

�	  ����)19( . [���	 �F �����
 ) ���)� m%,9	 *�R��k	 �"

 ��� ��� ����E��)22-20(  �" ��� #�/�� *�R��k	 n:U )

 .�E �.�� ��.��21  *D'!	 ���5" ��!� �<� ��� �"

�	 �,+���  ����)16( . E� �,4RS) =.,�� L/�� �-`

 ).4� ��Z� �� ,�" u$� E�Kistler =�	 2A2812  �9<� )

4.0.x  J���.I ��100 ��".8 �"�Z,�� (�.5 . ��� ).4� ��Z�

 ��Z� H� 7���"W.�,	 .4] u$� E�2  7�5�$<��

 H�.,'��)(4
#.� ) �	 ��(I� �E���� 7�.� �� ����  2��!I 7.48

��� ��� ���.U �)�,!8 ) X�,� 2).4� . �" �,4RS) =.,��6 

 �,4RS) m4%'�)_!i  l�5 �)�� 7$/,<` 2�,<� _!i 2E��

l�5 7$/,<` 2�)" l�5 �)�� 7$/,<` 2H�"(�  ��"

l�5 7$/,<` ) H�"(� �)" ��" ( "�$	 #��F �"�,<�� ���� �"

 �I.8 ��.C ���.�)18(. ��" �,4RS) m4��'� #��� �"  �" �5

�	 ��.C l�� *�$� �� .� ) ��� ����  �� �5�
 ) �I.8

 �E���� �� ) _5 *�E�$	4  . ��'� E� . �$	EF �,<� �! ��

��,��" �%��I ._!i �,<� 7�.� _!i E� �5  .4` #.i J�` ���

��4� {�� �� ) ��".8 �"�Z,�� .  

����� ����!	 E�� _!i �,4RS) m4%'� �"  H� �� �5

 �	D& (+) �" �� _!i rk� �" ) �4Z� ��Z� H� �"

 �%��I2 �F �<� ��,! �� W$� }�) }+ E� .,	  ��.C �5

�	 �� � 2���" ��".� . �)�� 7$/,<` �,4RS) m4%'� �"

����� ����!	 2l�5 *�	 ��4�� J�` E� �4Z� ��Z� �� �5 

 "�R�� ��17  ×5/13 �,���  "�R�� �� ) H�"(� �%��I �" .,	1 × 

2/1 �	 �� � �)" �%��I �" .,	 �F �� ) ��".�  �"�" .�a� �5

�	 _!i �� ��  7�.� 2��Z� �")��	 �" }�I �� "$+ 7�5

��5" ��.� $/,<` .l�5 7$/,<` �,4RS) m4%'� �"  2��"

 �� "��&� E� �'� �".�� ".'%�& ����� ����!	 ^��� .�

��Z� �" . �$	EF ���$+�"  �" *�	 ��4�� J�` E� 7�

 "�R�� �� H�"(� �%��I17  ×5/13 �,��� ��Z� �� ) .,	  �" 7�

 "�R�� �� �)" �%��I1 × 2/1 �F �" �� .,	  "��&� �52 23 24 26 

 )8 ��	�" �" ) �I"�f� *�$� �� �<4% ��  E� 7�44  ��97 

 �" "�&13  ��14 2��,��" ��.C }+  *�	 ��70  #�/�� �4��b

�	 ��5" . �I"�f� *�$� �� �".�� 7�.� "�& X�9,��

�	 *�$� �I.8 . V�� � �8�(�)Font ( �" ��� �,�$� "��&�

 2�)" �%��I 7�.� ��(� ��Z�90  7�.� Hi$� ��Z� �" )

 2H�"(� �%��I12  "$�)18( . _%C ��Z� )" .5 "��&� 7�.�

 V�� �Calibri (body)  {��.
 *�$� ��)Bold ( .T� �"

�� �,I.8 . �E���� �� 2�)" �%��I �" ��Z� u�Z���3/1  E� .,	

 �" ��Z� u�Z��� ) ���" ��.C ���b *�$� �� �4	E m�

�	 _4T�� 7�$U H�"(� �%��I  2����� ����!	 ".I �� ��


 �:� ��Z� ��g�� �:� "��,	� �" �� �)" �%��I �" ��Z� ��4��

�	 H�"(� �%��I �" ��" . 2l�5 u�Z��� _4T�� �" ��")��	

����� ����!	 E� �"�Z,��  E� L4� �� ���59/1  �� ����" �C .,	

�	 ")��	 ����� .����� ����!	 7.48"�� E� 7.48$%` 7�.�  �5

��4�� ��Z� ��-i 2L/�� m%,9	 *�RI" �"  *)�Z,	 �,	 ��

 *�$� �� �� "$� ��� �4-� H�"(� ) �)" �%��I )" .5 7�.�

�	 X�9,�� �:�.	 .5 7�.� �I"�f� �� . m4%'� )" .5 �"

l�5 ) l�5 �)�� 7$/,<`  H�"(� �%��I 2��"4/0  ) .,	

 �)" �%��I5/3  .T� �" �<� ��,! �� W$� }�) }+ E� .,	

�� �,I.8 .  

 E� H� .56  �� �,4RS) m4%'� �� O�� ��.'� �:�.	  



�-/ (9 23�'" 
,�'* :'�>�  ": �".>6 <=�'.�  8"�S `)"� B	��,�� � 

 

 
�����	
� �

� �� �����/ ���9/ �����1 / ���� ��	 � ! ���"#1392 97 

  

www.mui.ac.ir 

 *�$� �I"�f� *�$� �� �,4RS) m4%'� X�9,�� �� 7�$U

�	 �I.8 . 2.� ����+.i 2�I.� 2n4�& JZ�� *�$� �"

 }�$� ��� �".�� "��&� "��R� ��$	�.I ) ��4!� �E�4�+

�	 ��.'� ����)" �<� 2����� ����!	 �� . ����� ����!	 E�

 �� "��&� �".�� ".'%�& "$� ��� �,��$+ ) ��5p *�$� ��

�5" #�/�� ��5" �"�" ��.� �)�� .�$	EF #���  ��5 7�.� �5

��$�� �� #�/�� . �$	EF H� }�$� �5 . *�&DU� �:b ��	E

 �:�.	 .5 �" ��!I (�.	 ���$�70  �� �,I.8 .T� �" �4��b

)18( . }�$,	 �$U �� L��	EF *�	 =$U2 "$� �&�� . �"

 ����� YZ� �-` ���4� ���� �" .Z� H� 2�$	EF 
��.	 �	���

���" �$6� ���4� . �R��k	 ��� �" ��� (4���F 7�5.,	���


 ���$� 
� rk� 
	��)Area( �&.� �4 ��4	 2  

)Mean velocity( .4<	 =$U 2)Path length(  E�I rk� )

 
�)Phase plan total( "$� . ��� 2�,�a8 *�R��k	 n:U

 �44R� 7�.� ��$+ �4��<� �4�K�5 ) �����
 7���" �5.,	���


�	 ".I �,4RS) ".'%�&  �����)23( . X$4& 2��" ��(4	

��5 ) _!i 7��<'�� ����4� }�$� �
$�F  ����E�� "�$	 ���

�I.8 ��.C.  

�"�" =�	.� G�E$� ���.� �-`  �$	EF E� �5

Kolmogorov-Smirnov  �%�� .b� ���.� �$T�	 �� )

 m4%'� 
���,	 .b� �4�K�5 ) D,:	 ��� ) �,4RS) m4%'�

 �,4RS))6 �4RS) (×  D,:	 ���)��5  ) ���� 7E��


oi (�)�" }%,9	 J�����) 
4%�� �$	EF E�  �5).8  

)Intra group mixed-design analysis of variance(  )

�4�  7�$,��I H� �5).8)Inter group single factor 

mixed design analysis of variance( ��".8 �"�Z,��.  

  

����� ��  

 �R��k	 ��� �"6 ��5 ���4�  ���� 7E��
)4  ) ".	2 �E ( ��

 �4 ��4	)��4R	 l�.��� ( ��)50/9 (33/54  �C ) =��

)73/13 (66/163 �,���  ) .,	14 ��5 ���4�  oi 7E��
  

)10  ) ".	4 �E ( �4 ��4	 ��)�����4R	 l�. ( ��)61/6 (

14/61  �C ) =��)85/6 (82/166 �,���  O��"$�� ��.� .,	

 *)�Z� �E) ) �C 2�� 7�5.4q,	 E� H� �45 �" �� 7�$U ��

��R	  7��")05/0 ≥ P (��5 �).8 )" �4�  oi ) ���� 7E��


����� "$`) . �4 ��4	)��4R	 l�.��� ( �<� *�.��MMSE 

��5 "�.I� �" oi ) ���� 7E��
  [4�.� ��)37/1 (50/25  )

)84/1 (78/27 �	F ��" �� . ���$� 7�5.,	���
 ��4R	 l�.���

��5 �����4� �" �,4RS) m4��'� �	��� �" ��!I (�.	  7E��


 =)�` �" oi ) ����1 ��� ��� �"�)F .  

 �%�� .b� �� "�" ��!� *�&DU� 
4%�� ) ��(/� ���,�

 =$U 7�5.,	���
 �	��� �" �,4RS) m4%'� �4 ��4	 2.4<	

 ��!I (�.	 ���$� 
� rk� (` �� 
� E�I ��Z� ) �&.�

��R	  "$� ��")05/0 ≤ P .( �" D,:	 ��� �%�� .b� �4�K�5

 ��!I (�.	 ���$� 
� rk� (` �� �5.,	���
 E� H� �45

��R	 "$:� ��" . �,4RS) m4%'� �" D,:	 ��� 
���,	 .b�) ���

 D,:	× �,4RS) m4%'� (E� H� �45 �"  ��Z� (` �� �5.,	���


��R	 
� E�I  "$:� ��") =)�`2 .( ���8��i �<���	 (4���F ���,�

)Post hoc(  ����4� m4%'� u$� �� "�" ��!�) 7$/,<`

l�5 l�5 �)�� ) ��" (��R	 .4b3�  =.,�� *����$� 7)� 7��"

��� 7(�.	 "��a8 . L��(I� �� �� "�" ��!� ���,� �4�K�5

� 2����4� m4%'� �%��I�	 ��4
 L��(I� ��!I (�.	 *����$ ��� .

 *����$� �&.� �4 ��4	 7�.� ���8��i �<���	 (4���F ���,�

 ��"$�� �" ��!I (�.	1 ��� ��� �"�" ��!�.  

  

��   

 
� rk� .,	���
 �-�� �� "�" ��!� .S�� �R��k	 ���,�

��5 �����4� �" ��!I (�.	 *����$�  *�$� �� oi 7E��


��R	 ��5 �����4� �� �<���	 �" 7��" ��(� ���� 7E��
  "$� .�

 �" )��R	 *)�Z� �5.,	���
 .���  �).8 )" ��� �4� 7��"

�!� ��5�!	 .��R	 *)�Z� ���  �,4RS) *����$� L��(I� �" ��"

��5 �����4� �" _4� �� oi 7E��
 �F (q	 ���� �.�  [4�F �5

���� �"�,I� v�Z�� m%,9	 
�g" �� ��� �'�	 ��� ���" .

_4� �� ��� �"�" ��!� �,�a8 *�R��k	 q	 ���� �.� L�� (

 ��� [4�F ) "��" �"�,<�� ���� �" �,4RS) =.,�� �" �����

_4�  �� �:<� ��� 7"$�& ���� W�" �" [4�F e&�� �.�

�	 ��p�`  "".8)14-12( . �� ��� ��� V��(8 �4�K�5

_4� �!�� "�/�� �" ���� �.� " 7�5 ��)�)Internal maps(  
   



�-/ (9 23�'" 
,�'* :'�>�  ": �".>6 <=�'.�  8"�S `)"� B	��,�� � 

  

98   ����������	
� �

� ��/ ���9/ �����1 / ���� ��	 � ! ���"#1392  

  

www.mui.ac.ir 

 ����1 . �	
��	
)��	�
 ������ (��� �����	� ��	��� �	��  �
��  �! ��"# $%�
 ��&'� (����
���) *+ � ,&�� �
$
 (-��) 

���	.�
  

��	��� �	��   

��� (-��)  -�� /"+ 0�1� /"+ 
 ���� ('2�1�

34!$� ��� 

 ���� ('2�1�

��! ��� 

 ('2�1�

��� 34!$� ��! 

('2�1� 

��� ��! ��! 

�	1
 �'5  
����  )84/11 (79/108  )82/9 (67/116  )54/14 (71/106  )24/12 (43/110  )63/14 (65/109  )83/11 (79/110  

��  )68/17 (63/108  )61/15 (60/122  )08/17 (92/103  )58/16 (99/109  )41/16 (98/103  )72/18 (47/109  

 �	
��	


,6�&  

����  )16/0 (55/1  )14/0 (66/1  )20/0 (52/1  )17/0 (57/1  )20/0 (56/1  )16/0 (58/1  

��  )25/0 (55/1  )22/0 (75/1  )24/0 (48/1  )23/0 (57/1  )23/0 (48/1  )26/0 (56/1  

7% -�# 0�89  
����  )33/0 (61/3  )30/0 (88/3  )44/0 (52/3  )35/0 (65/3  )44/0 (61/3  )35/0 (66/3  

��  )54/0 (67/3  )52/0 (16/4  )56/0 (48/3  )53/0 (70/3  )53/0 (46/3  )62/0 (68/3  

7% :;&  
����  )20/2 (07/3  )68/2 (17/3  )20/1 (03/2  )49/1 (40/2  )02/1 (84/1  )13/1 (17/2  

��  )19/4 (86/6  )36/5 (20/8  )43/4 (10/5  )65/4 (39/6  )37/3 (32/4  )37/5 (11/6  

  
���� 2 . ,�& 7��=�
 � ��9� �>� ?�@
)��� *+ � ,&�� (-��) ( � ��	��� �	�� )��� ('2�1� A0�1� /"+ A-�� /"+  A��! � 34!$� ��!

��! � 34!$� ��� ���� ('2�1�( ��� �����	� �! ��	��� B���&'� (����
���) �
$
 (-��)  

�	.�
�� B����
 �	
��	
  (!�-C 0��!   D-����F �E�
 :;& (��!  

�	1
 �'5  

��	��� �	��   50/848  5  650/13  
*

001/0 <  

?�@
 ,�&  801/13  1  010/0  921/0  

 ��	��� �	�� × ?�@
 ,�&  02/62  5  991/1  087/0  

,6�& �	
��	
 

�� 	� ���	��  173/0  5  650/13  
*

001/0 <  

,�& ?�@
  003/0  1  010/0  921/0  

�� 	� ���	��  ×?�@
 ,�&  013/0  5  991/1  087/0  

7% -�# 0�89  

��	��� �	��   184/0  5  608/12  
*

001/0 <  

?�@
 ,�&  040/0  1  029/0  866/0  

 ��	��� �	�� × ?�@
 ,�&  084/0  5  856/1  
*

001/0 <  

7% :;&  

��	��� �	��   217/28  5  83/2  055/0  

?�@
 ,�&  451/348  1  884/4  
*

040/0  

 ��	��� �	�� × ?�@
 ,�&  195/3  5  610/0  693/0  

*P  ٠۵/٠  <  

  



8"�S `)"� B	��,�� � 

 

 
99 

  
��"# $%�
 B���&'� ,6�& �	
��	
 (���  

�	 ��(� ^�4�	 �� �,�.� 7h.�4� H� #��F  =D,+� ) ����

7h.�4� �k��) �� ��� �'�	 �F �" �,4RS) =.,��  �� 7�5

 "$� ��.:` Hi$� ^)25(	 2�  *)�Z� #�& [:� ���$�

  

 �����4� �).8 )" .5 �" �� "�" ��!� .S�� �R��k	 ���,�

 �)" �� H�"(� E� �%��I L��(I� �� oi ) ���� 7E��


 ����4� m4%'� u$� E� .T� l.� 2����4� m4%'� #�/�� 7�.�

��"  )l�5 �)�� 7$/,<`( 7�5.,	���
 ��5 2

�	 ��4
 L��(I� �,4RS)  ���) =)�`1 .( *����$�

 ����4� �4:�� �%��I �� �,4RS))Fixation(  "�.I� ) "��" ��:���

l�5 �" �,4RS) *����$� �"�" L5�� ��  2H�"(� ����4� 7�5

���F �� ����4� �4:�� ".'%�&  �	 .�  ����)26 218( �� ���� �" O

 7E�4� l�5 �"$� ��(� �%& �� 2�)" ����4� l�5 �4RS) �"

 �4:�� �" [���	 ".'%�& �-` 7M��.,�� ��� E� �"�Z,�� ��

 . �)" ���� �" �,4RS) *����$� �/4,� �"

$� H�"(� �� �<���	 �" l�5 �"$���� �"$� .,!4� �F �" .

�"�" ��!� (4� �,�a8 *�R��k	 w��
 �� ���  �� �,4RS) 7�5

Optical flow ( ���.` ����5 .4b3� ���  

Flow geometry (�	 ��.C  ".48)27( . .T� �� ���.����

 l�5 �%��I [<� .� �,4RS) *����$� *�.44q� ��� ���

1�5526

1�

0

0�5

1

1�5

2

2�5

_!iE�� �,<�

$
1�

%
 &


2
3�


 
�".>6 <=�'.�  

/ �����1 / ���� ��	 � ! ���"#1392 

www.mui.ac.ir 

 ��!'��1 . 0��G�E+ 014�=
 $	H��C)Post hoc( ��"# $%�
 B���&'� ,6�& �	
��	
 (���

 ���6I *�&DU� ���" ) �,�.�

_4� [4�F .b� �" ="�R� =D,+� ���.����  �.�

�!�� [�.9� �%& �� ��� �'�	 ����  �,4RS) 7�5 ��)�"

�	 ��!I (�.	 *����$� L��(I� e&�� �� ����  "$�)15( .

rk� 
� �*����$ (�.	 ��!I �" 

 ��	��< �� �4����� �5� E��
7 

 .Tilikete ) ����'�5 �4( �4.,! 

(�.	 ��!I �� �" �4����� �5� E��
7 

 =�	.� V��(8 �".� ��� )15(. �� 

 	4��( ���$� �4.,! ) ���` �`�� 

 ��i" ��5 oi 7E��
  �<���	 �"

 ��"$�� V��(8 �� ���� 7E��
)11( .  

�"�" ��!� �,�a8 *�R��k	  ��(4	 ) �&.� �� ���

��5 "�.I� �" ��!I (�.	 *����$� ���`  �:<� oi 7E��


 ��� .,!4� ���� 7E��
)24( �R��k	 �" �� ���� �" O

 ) .4<	 =$U 2�&.� �4 ��4	 �" 7��"

 �F 
�g" E� �� �!� ��5�!	 �).8 )" ��� �4� 
� E�I ��Z�

 ��(� ) .S�� �R��k	 �" ��$�� _/� �"$� �4��

 .S�� �R��k	 �" �� �,4RS) =.,�� L/�� ^�4�	 �"$�

".� ����� 2��� �"$� #��F �"�,<�� .��� �� �`$� ��  �"�,<�� ��

�	 ��(� ^�4�	 �� �,�.� 7h.�4� H� #��F

7h.�4� �k��) �� ��� �'�	 �F �" �,4RS) =.,��

�4�	 "$� ��.:` Hi$� ^

���� �).8 )" �4�.  

 �����4� �).8 )" .5 �" �� "�" ��!� .S�� �R��k	 ���,�

��5  �)" �� H�"(� E� �%��I L��(I� �� oi ) ���� 7E��


 ����4� m4%'� u$� E� .T� l.� 2����4� m4%'� #�/�� 7�.�

)l�5 7$/,<` ��"

 *����$��	 ��4
 L��(I� �,4RS)

 ����4� �4:�� �%��I �� �,4RS)

l�5 �" �,4RS) *����$� �"�" L5�� ��

���F �� ����4� �4:�� ".'%�&

 7E�4� l�5 �"$� ��(� �%& �� 2�)" ����4� l�5 �4RS) �"

 �4:�� �" [���	 ".'%�& �-` 7M��.,�� ��� E� �"�Z,�� ��

"���� "$`) ����4� .

$� H�"(� �� �<���	 �" l�5 �"$�

�"�" ��!� (4� �,�a8 *�R��k	

 7�$� ���.`)Optical flow

)Flow geometry

�	  l�5 �%��I [<� .� �,4RS) *����$� *�.44q� ��� ���

�7261

1�4967
1�5732

1�5098

_!i�,<� 7$/,<`�)��l�5H�"(� 7$/,<`�)��l�5�)" l�5��"H�"(�

�-/ (9 23�'" 
,�'* :'�>�  ": �".>6

�����	
� �

� �� �����/ ���9

  

 ��!'��

  

VE�".
 7�.� L4
 7�5  ���6I *�&DU� ���" ) �,�.�

��� 7�).S ._4� [4�F .b� �" ="�R� =D,+� ���.����

�!�� [�.9� �%& �� ��� �'�	 ����

�	 ��!I (�.	 *����$� L��(I� e&�� �� ����

 �"$� g�� ���.�����R	� ��" rk�

�4����� �5� E��
7 oi �" 

���� �k�	� �� .T� 	� ��� .

�"$� rk� 
� *����$� (�.	

oi �" ��	��< �� �"�" �57 

�)D& Rode ) ����'�5 �4( 

:��`� (�.	 ��!I �" �4����� 

 ����5  ��"$�� V��(8 �� ���� 7E��


�"�" ��!� �,�a8 *�R��k	

�` �� ��5 "�.I� �" ��!I (�.	 *����$� ���`

��5 ��  ��� .,!4� ���� 7E��


��R	 *)�Z� .S��  ) .4<	 =$U 2�&.� �4 ��4	 �" 7��"

 �F 
�g" E� �� �!� ��5�!	 �).8 )" ��� �4� 
� E�I ��Z�

�	 
 �� ��$� ��(� ) .S�� �R��k	 �" ��$�� _/� �"$� �4��

 .S�� �R��k	 �" �� �,4RS) =.,�� L/�� ^�4�	 �"$�

".� ����� 2��� �"$� #��F �"�,<��

5098
1�5695

7$/,<` 7$/,<`l�5��"�)"



�-/ (9 23�'" 
,�'* :'�>�  ": �".>6 <=�'.�  8"�S `)"� B	��,�� � 

  

100   ����������	
� �

� ��/ ���9/ �����1 / ���� ��	 � ! ���"#1392  

  

www.mui.ac.ir 

�!	 7$ �� ��� ) ���� 7".'%�& ����.I H� ����4� )" .5 �" ��

��5 �����4� �).8 �	 �� ���� ) oi 7E��
 ��� ��$�  ��$8

 l.� m%,9	 
��$I �" ����4� �4:�� m4%'� �� ".� �4`$�

_4� ��� E� .T�  "��" z�4,�� ��g�� �:f& =.,�� �� 2.48�" �.�

�	 ��5�!	 ���<'� *�$� �� �����4� �).8 )" .5 �" �� "$� .  

 ����4� m4%'� �"�5 7$/,<`l ��"  m4%'� �� �:<�

 ����4�l�5 �)�� 7$/,<`  }�$� n4C" =.,�� �� E�4�

 E� �� ���+ *�&DU� ���$,� ".I �� "��" "$`) ����4� _,<4�

 ����4� m4%'� ���.���� 2��� �I���" }4�	l�5 7$/,<` ��" 

 ����4� ".'%�& E� �-`$� 
��C rk� �� E�4�"��" .

Stoffregena ) ����'�5 �4( ��!� �"�"  �RC�) *)�Z� �� ���

 m4%'� )" �4� ����4� _,<4� ".'%�& �� E�4� �" 7$/,<`

l�5 ��"  ) l�5 �)�� 7$/,<` "��" "$`))18( . "$`) ��� ��

��R	 *)�Z� .S�� �R��k	 �" 
 E� H� �45 �" 7��" 7�5.,	���

 ����4� m4%'� )" �4� �,4RS) ���$�l�5 7$/,<` ��"  )

 l�5 �)�� 7$/,<` ��5�!	 �)" ) H�"(� �%��I )" .5 �"

�!� .�	 ���.����  _,<4� }�$� .,!4� 7�5(4���F �� �Z8 ��$�

 ��� ��� �'�	 ) "���� 7.4b3� �,4RS) =.,�� 7)� ����4�

�,<	 ����4� _,<4� }�$� .,!4� 7�5(4���F _,<4� E� 


���� �,4RS) =.,�� YZ� �" 
4+" ��.,�� . . �" l.U E�

 �� #��F �"�,<�� m4%'� �" .T� "�$	 7�5.,	���
 ��� �'�	

 =.,�� .� ����4� m4%'� u$� .4b3� \49!� �-` �I�� �E����

 �� E�4� ��3<	 ��� ���.� �� ����� �"$:� ^�<� 2�,4RS)

 .,!4� *�R��k	) .�g�� ��$�� _/� ��n4C" 7�5(4���F �� ) .� (

"��" ����F �" .  

 7�5.,	���
 ��5 �� "�" ��!� �R��k	 ��� ���,� 2���-� �"

���� �� �:<� �,<� _!i ���� �" ��!I (�.	 *����$�  7�5

 E�� _!i)����4� m4%'� �)�� �� �� ( �����4� �).8 )" .5 �"

��5 ��(� oi ) ���� 7E��
 "$� .� . la� ���.����

�)�" "�" L��(I� e&�� �,<� _!i ���� �" ����4� 7�5

��5 �����4� �).8 )" .5 �" �,4RS) *����$�  ��� 7E��


��� . �� �,4RS) *����$� � ,<��) ��� (4� �,�a8 *�R��k	

��5 �����4� �" �� ����4� �"�" ��!� 7E��
  ���)29 228( . ���

[4�F ��.:` �� E�4� E� ���� ��� �'�	 � ,<��)  7�5

��5 �� D,:	 �����4� �" ��� "�/�� �".,<8 ���� 7E��
. 

�)�" � i��j'�  ��� �,4RS) 7��� E� �<� 7�5"�"

)Postural body scheme(  �:f& _,<4� �%4�) �� ��

�	 
'� 7(�.	 "��" L�� 2".48 .��5 �"  7��� ��� 7E��


 27(�.	 �:f& _,<4� [4�F �%& �� ��� �'�	 �,4RS)

 ) ���� �,���� ��4,+� �" �� [���	 7�$<��$��	$� *�&DU�

� la� }��.� �""$� 
,9	 .,!4� ����4 . �4�i �" ���.����

�	 ��4
 L��(I� �,4RS) *����$� �k��.�  ���)29(. 

  

����� ����  

��5 �����4� �).8 )" .5 �" �� "�" ��!� .S�� �R��k	  7E��


 7)� ����4� m4%'� �%��I �-�� 2oi ) ���� �	(	 =.,��

��R	 .4b3� ����4� m4%'� u$� ) "��" .b� �,4RS)  7)� 7��"

"���� �,4RS) =.,�� . "�$	 �����4� �).8 )" .5 �4�K�5

 }��.� �" �,4RS) *����$� .44q� �" �-��!	 7$ �� 2�R��k	

�� �"�" ��!� ����4� la� .�	 �R��k	 ��� 7�5".���� E�  ��$�

.,�� 7)� .� m%,9	 m4��'� .4b3� �� E� �).8 )" �,4RS) =

��5 �����4� �	��.� �" �� "$�� ����� oi ) ���� 7E��
  7(��

�	 �).8 )" ��� 7�.� ���	�" "".8 GC�) �4Z	 ���$�.  

$���.4  �! 

��")��	 E�  #�& 2��$�� _/� _� "��R� 2�R��k	 ��� 7�5

�	 ��D6& �4��RI (4���F ) ���.� ���� .  

  

����!"#�$  

��� �� �`$� ��  �� *�$� ���	��	 *�$� �� .S�� �R��k	

�	 "�-�!4
 2�I.8  �� u$S$	 ��� ����F *�R��k	 �" "".8

 �).8 )" .5 �" ��$�� _/� 7)�<	 "��R� ) .�g�� ��$�� _/�

)��5 oi ) ���� 7E��
 (".48 *�$� . ��� #�/�� �)D& ��

�	 ��D6& �4��RI (4���F ) ���.� �� ��.�5 �R��k	  �� ���$�

 [<�
	�� ���,� �/4,� ) e�� ) .� n4C" 7.48 ��� H�� .�.  

  

%��
�& � ��#'  

����
 E� �!9� ����	 ���  ��$�& �� ���� �������� �	��» ���.�

�<���	  �,�.� ��,I� �8�4K4
 .� ����4� ���8)" m4%'� .4b3� 7�



�-/ (9 23�'" 
,�'* :'�>�  ": �".>6 <=�'.�  8"�S `)"� B	��,�� � 

 

 
�����	
� �

� �� �����/ ���9/ �����1 / ���� ��	 � ! ���"#1392 101 

  

www.mui.ac.ir 

_��� "�.I� �� �	(	 7(q	 �,'� �����4� �4� �,4RS) =.,�� «

 =�� �"1391 "$�. �I ) *��4��� ��)�R	 E� �%4�) ����  7�)F

) ��.�� �'�(
 #$%& �� !��"  ��.� �����4� �4%� �4�K�5

�	 7��( ��j� 2L5)M
 ��� 7�.`� �" ����� "".8.  

 
References 

1. Bensoussan L, Viton JM, Schieppati M, Collado H, Milhe de Bovis V, Mesure S, et al. Changes in postural 
control in hemiplegic patients after stroke performing a dual task. Arch Phys Med Rehabil 2007; 88(8): 1009-15. 

2. De Haart M, Geurts AC, Huidekoper SC, Fasotti L, van Limbeek J. Recovery of standing balance in postacute 
stroke patients: a rehabilitation cohort study. Arch Phys Med Rehabil 2004; 85(6): 886-95. 

3. Niam S, Cheung W, Sullivan PE, Kent S, Gu X. Balance and physical impairments after stroke. Arch Phys Med 
Rehabil 1999; 80(10): 1227-33. 

4. Walker C, Brouwer BJ, Culham EG. Use of visual feedback in retraining balance following acute stroke. Phys 
Ther 2000; 80(9): 886-95. 

5. Keenan MA, Perry J, Jordan C. Factors affecting balance and ambulation following stroke. Clin Orthop Relat Res 
1984; (182): 165-71. 

6. Geurts AC, de Haart M, van Nes IJ, Duysens J. A review of standing balance recovery from stroke. Gait Posture 
2005; 22(3): 267-81. 

7. Fong KN, Chan CC, Au DK. Relationship of motor and cognitive abilities to functional performance in stroke 
rehabilitation. Brain Inj 2001; 15(5): 443-53. 

8. De Oliveira CB, de Medeiros IR, Frota NA, Greters ME, Conforto AB. Balance control in hemiparetic stroke 
patients: main tools for evaluation. J Rehabil Res Dev 2008; 45(8): 1215-26. 

9. Bonan IV, Yelnik AP, Colle FM, Michaud C, Normand E, Panigot B, et al. Reliance on visual information after 
stroke. Part II: Effectiveness of a balance rehabilitation program with visual cue deprivation after stroke: a 
randomized controlled trial. Arch Phys Med Rehabil 2004; 85(2): 274-8. 

10. Prado JM, Stoffregen TA, Duarte M. Postural sway during dual tasks in young and elderly adults. Gerontology 
2007; 53(5): 274-81. 

11. Rode G, Tiliket C, Boisson D. Predominance of postural imbalance in left hemiparetic patients. Scand J Rehabil 
Med 1997; 29(1): 11-6. 

12. Spinazzola L, Cubelli R, Della SS. Impairments of trunk movements following left or right hemisphere lesions: 
dissociation between apraxic errors and postural instability. Brain 2003; 126(Pt 12): 2656-66. 

13. Lomaglio MJ, Eng JJ. Muscle strength and weight-bearing symmetry relate to sit-to-stand performance in 
individuals with stroke. Gait Posture 2005; 22(2): 126-31. 

14. Ioffe ME, Chernikova LA, Umarova RM, Katsuba NA, Kulikov MA. Learning postural tasks in hemiparetic 
patients with lesions of left versus right hemisphere. Exp Brain Res 2010; 201(4): 753-61. 

15. Tilikete C, Rode G, Rossetti Y, Pichon J, Li L, Boisson D. Prism adaptation to rightward optical deviation 
improves postural imbalance in left-hemiparetic patients. Curr Biol 2001; 11(7): 524-8. 

16. Froghan M, Jafari Z, Shirinbayan P, Farahani Z. Validation of mini- mental state examination (MMSE) in the 
elderly population of Tehran. Adv Cog Sci 2008; 10(2): 29-37. 

17. Anand V, Buckley JG, Scally A, Elliott DB. Postural stability in the elderly during sensory perturbations and dual 
tasking: the influence of refractive blur. Invest Ophthalmol Vis Sci 2003; 44(7): 2885-91. 

18. Stoffregena TA, Pagulayan RJ, Bardyb BG, Hettingerc LG. Modulating postural control to facilitate visual 
performance. Human Move Sci 2000; 19(2): 203-20. 

19. Pedretti LW. Occupational therapy: practice skills for physical dysfunction. 4thed. New York, NY: Mosby; 1996. 
20. Crum RM, Anthony JC, Bassett SS, Folstein MF. Population-based norms for the Mini-Mental State Examination 

by age and educational level. JAMA 1993; 269(18): 2386-91. 
21. Cullen B, Fahy S, Cunningham CJ, Coen RF, Bruce I, Greene E, et al. Screening for dementia in an Irish 

community sample using MMSE: a comparison of norm-adjusted versus fixed cut-points. Int J Geriatr Psychiatry 
2005; 20(4): 371-6. 

22. Reisberg H, Ferris SH, Sclan SG. Empirical evaluation of the global deterioration scale for staging Alzheimer's 
disease. Am J Psychiatry 1993; 150(4): 680-2. 

23. Salavati M, Hadian MR, Mazaheri M, Negahban H, Ebrahimi I, Talebian S, et al. Test-retest reliability 
[corrected] of center of pressure measures of postural stability during quiet standing in a group with 
musculoskeletal disorders consisting of low back pain, anterior cruciate ligament injury and functional ankle 
instability. Gait Posture 2009; 29(3): 460-4. 



�-/ (9 23�'" 
,�'* :'�>�  ": �".>6 <=�'.�  8"�S `)"� B	��,�� � 

  

 
102  �����	
� �

� �� �����/ ���9/ �����1 / ���� ��	 � ! ���"#1392  

  

www.mui.ac.ir 

24. Manor B, Hu K, Zhao P, Selim M, Alsop D, Novak P, et al. Altered control of postural sway following cerebral 
infarction: a cross-sectional analysis. Neurology 2010; 74(6): 458-64. 

25. Latash ML, Scholz JP, Schoner G. Motor control strategies revealed in the structure of motor variability. Exerc 
Sport Sci Rev 2002; 30(1): 26-31. 

26. Stoffregen TA, Smart LJ, Bardy BG, Pagulayan RJ. Postural stabilization of looking. Journal of Experimental 
Psychology: Human Perception and Performance 1999; 25(6): 1641-58. 

27. Bardy BG, Warren WH, Jr., Kay BA. The role of central and peripheral vision in postural control during walking. 
Percept Psychophys 1999; 61(7): 1356-68. 

28. Bonan IV, Colle FM, Guichard JP, Vicaut E, Eisenfisz M, Tran Ba HP, et al. Reliance on visual information after 
stroke. Part I: Balance on dynamic posturography. Arch Phys Med Rehabil 2004; 85(2): 268-73. 

29. Marigold DS, Eng JJ. The relationship of asymmetric weight-bearing with postural sway and visual reliance in 
stroke. Gait Posture 2006; 23(2): 249-55. 
 



�-/ (9 23�'" 
,�'* :'�>�  ": �".>6 <=�'.�  8"�S `)"� B	��,�� � 

 

 
* PhD Student, Academic Member, Department of Occupational Therapy, School of Rehabilitation, Iran University of Medical 
Sciences, Tehran, Iran (Corresponding Author) Email: a_azad@tums.ac.ir 
1- MSc Student, Department of Occupational Therapy, School of Rehabilitation, Tehran University of Medical Sciences, Tehran, 
Iran 
2- Assistant Professor, Rehabilitation Research Center, Department of Occupational Therapy, School of Rehabilitation, Iran 
University of Medical Sciences, Tehran, Iran 
3- PhD Student, Academic Member, Department of Occupational Therapy, School of Rehabilitation, Iran University of Medical 
Sciences, Tehran, Iran 
4- Assistant Professor, Department of Biomechanical Engineering, Department of Mechanical and Industrial Engineering, Islamic 
Azad University, Qazvin Branch, Qazvin, Iran 
 

�����	
� �

� �� �����/ ���9/ �����1 / � ! ���"# ���� ��	1392 103 

  

www.mui.ac.ir 

The effect of visual task on postural control in subjects with right and left 
chronic Hemiparesis (Pilot study) 
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Abstract 
 

Introduction: The role and importance of dual task with right hemisphere in postural control has been 
reported in many previous studies but the effect of visual task levels on postural control in subjects with 
right and left hemi paretic is not yet known. This study was aimed to compare the effect of visual tasks on 
postural control in individuals with left and right chronic hemiparesis. 

Materials and Methods: Participants were 6 rights and fourteen left hemiparesis selected by simple non 
probability sampling. Postural control tasks examined on force plate in different conditions; eyes open/close, 
visual inspection near/far, visual search near/far. Center of pressure sway parameters in this study were area, 
mean velocity, path length and phase plan total. All data were analyzed by SPSS, version 16. 

Results: The main effect of postural task were significant in all parameters, including mean velocity, path 
length, phase plan total except area, Also, main effect in affected side was prominently significant only at 
the area parameter (P ≤ 0.05). There is no significant difference in interaction of affected side with 
postural task except in phase plan total (P > 0.05). 

Conclusion: Because of no difference between visual task effect on right and left hemi paresis postural 
control, it can be noted that these two groups use similar strategies for doing this task. 
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