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+��/ 6�&� (FG9  � �',��Q 6Q�E 2�,3� $  �,0�Kistler # (/ �
S� 3���� >��  � � �� �'��
�  � T+�A(�,H $ Falls Efficacy Scale-International 
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 /41000 ��	 /5�$/  ���)1( .���� � ��	�
 /9�	 �# ����9 ��&���!  �4�� 

� � . �:&;! <�	 �� #$����= 	! �&" .��! 3� �"�>/��? �4���@�� 

��&A�� �� ��? #$
����= /B@ 	3$? ���&@ )Falling (��� �	3 %&C. .$? 

A��&@! # ��$����= ���� ��D� � ��	�   C���E) ?	�	6    3� G�H ���	

���� %&C. � ��	�  (�/I ��50 -23   ���� ��" K���A �L��)5 -2( .

	3$? �' ��	' ���. �# /9�	 ���&@$M �4� &��N ���  # ��#$ �����= OC 3� �$ 

 P����" 
Q/� �I�# <�E�/ ! 4 �$
R      S4��� 
���9	 �����I� 3� T/��

��I� . U/V��S ��&���! 	 �/I! �&" )8 -6 
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.�  A&�W $/�  3�
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�$�= ��E  /_���E)�� �� ��	 GH 3� %&C. ���� (	! �"�# .�# � ��?  
�&� . 

	�&� WL�! %&C. 	3$? A��&@! �� �WE/	 � # ?	�	$ ���=�
    �&�; ��#

� `ZY	 	��$��� �# .�? ��^]�B	 
a�E! ��/# �# ��!    /�B@ �	�&�

� ���? #$����= ��@��/H
 WL� 	�� ��!  ������ <:��@� 	�"! )4 -3(
 

]�^I %&�$� �4�  ���3.�)5 
3 -2(    a���^� a���@� .)5 
2( ��  ��#  ��&��� 

	�&� /B@ WL�! �� %&C. 	3$? A��&@! �� �WE/	 �   ����� ?	��	 � 

��	� I/^	! ��/� ���.  

��=4 !	 �� �&; �$���
   ) !4�P����� a���^�Standing stability (

�C �$^b. �� ������� c5E ��/# G�:�# ��d!	 Q3: � �"�# .   a���@�

��  
!4�P���� a��^�!	 S���I� �� M$�' . ����I� a�=�E� �4� S4�� .

���� 3� GH !WL� <��Y	 3� !�� 
a��^� !	 ���	 �     ��# ��� ��"�#

       S����I� 
U/�V� S4��� ��9$�� �� . !A��&�@ ?$�	3 /B@ S���I�

 !�E . !��&��� ��� ��/=4 /$	 . e/	)17-15(.  .� ?��� 3�
   G�:��#

 (a��^�)!=�	 ��$�# Q&�5	 �� ��&� ��  !YZ#  ����� �����=$#   ����	 �

!	 $�Y� �4� .   ��# 3��$�  !#���3�� 
a���^�    S����$H MO��K.�   ���4

�5�	     ��" /�	� ?��� f�[V� ������� �� <.  a��_	 ��/�# .
  T��$[	   . ��4

�&	3'  ��$[	 �&g=4 !�$]�# ��4 TFM )Fugl-Meyer scale( )18(
 

 `@�"TB )Tinetti Balance scale ()19(  a���^� �&�	3' 
 Berg 

)Berg balance test   ���BBS ()20(   �&�	3' .Time up and go 

)TUG ()21(  !�	 ��/�C ���5��� ��&	 ��/I� a��^� !��/# ��/# 
  
�/�$A 

K.� ?�� 3� Q��� h$4 �	�    . !�=� <�&�L �# �� a��^� 
�4�  �d ! ��

!=� ��Y� iW�Z	 <��   �4�)22(.  

�3./	�
 �# � &� �# H$�I/Y �4�  <�&�L  ���I/A ��  �3&�E �   ��W�

#$���	&$
� �#$��� [[V	 3�$?      ��&��� ��# ���# ���YI ��/	 <����&� 3�

�� ��� K.�WV� �� ������$ 	 ���5��� ��/I� a��^�!  ����� �@/# �� .!  3�

# a��^� 
<�^]�B	$����= ���� ��D� � ��	� �V5L 3� ���5��� �#� � �$./ 

��/# ��&	! � �� ��� ��" ���� ��Y� . ��I/A ��/C�? #$ 
�����=   �O���

� ���&� 
�]�� ��/I� �#����!� )Standing sway( /�:�#� ����� )23(  .  

����� ��&��� j��&� �  ����� ��D� ����=$# �� !A��&@ ?$	3  �

   ��/�I� ����3 ���^� . ����=$# ?�� �� !A��&@ ?$	3 �:�# %&$" 
���	

�[#�� �# �^	�  � ����     �	�&� /���# ���I �# 3�$� /P��$# �=4 
���	 �

����� ?$$^� �  ?$].� �&\�	 �# 
����=$# ?�� �� !A��&@ ?$	3 . a��^�

E �� Q�A  �' �� ���&�@ ?$�	3 �# 3� �/$A&W  . ��$�# �/�W=� c5   ��4

!	    ?$�	3 %&�C. ���$	 ?$# k�O��� 
<�^]�B	 3� !@/# �� �D /A� .�"�#

 ?�I� ��� ��/� /$\� !��4/$��	 . !A��&@)24 
5(   !�����&� ����$	 


�/I U/V� )5 
3(
   T��$[	BBS )Berg balance scale ()24 
2(  .

 a��^�)5( ��I/A ��/C !��/# ��&	   ��� h$�4 �� 
�	 S��� T��� /# �	� 


     !�; ���# ���YI ���/	 �$]��' T��� /# ����=$# a��^� k�O��� <�^]�B	 3�

�V5L �.� /# Q��' ������� �    3� T/�� ����$	 . (!4�P���� a��^�) ./$�

) ����I�Fear of falling( .��� ��I/P� ��/C !��/# ��&	  

# 
����I� 3� T/�      ?$�	3 ��/�# 3���/B@ �	�&� 3� !��� ��&�� �

���� 3� GH !A��&@  �# 
����I� 3� T/� .��� ��" `ZY	 ���	 �

�$]�^I Q�9�� �� G5� �# ��=��� S4��   �� !����$I !����&� S4�� . �4

 ������=$# �� !P����#�. S�����I� 
���9$�� �� . �$^��b. a/����� ���� 

���� !	 ��/=4 ���	 � a�� �� .�"�# 
��"lA ��4 K.�  !5W�Z	 ��4

     ���	'��� T��$[	 .���� ���" %��#� ����I� 3� T/� !��/# �&\�	 �#

?$# ����I� !WW=]� )FES-I  ��Fall Efficacy Scale-International(
 

S�/H �	��   ?$�	3 3� ����=$# T/� ���$	 ��&	 �� !����;� �� ��� ��

�$]�^I Q�9�� !; ���&@ !	 �4�/I �/	3.� ��4 ��3' .��� .   ������=4

 S��/H ?�� �� ����� ��Y�        ���  a&�OC �#�C . M����	 ����#� 
��	��

���� ��D� ����=$# �� ����I� 3� T/� !#��3�� !	 ���	 �   ��"�#)25( .

�^]�B	 Q�9�� 3� X�4 �     �����=$# �� !4�P����� a���^� !��/# 
/b�E

���� ��D� �V5L 3� ���5��� �# ���	 � �    ��# �' k��O��� ?$$^� . ./$�

   S$�H �	�� ��� ?$$^� �&\�	 �# ����I� 3� T/� ���$	    �� ������ !��$#

!	 ����=$# ?�� !A��&@ ?$	3 %&C. �"�#.  
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�^]�B	 ?�� ��10  ���=$#    ����� ��# ���O	     . (��&�	 �./�A) ����	 �  

10     ��# ������ K.��Z	 ��4/$��	 m�V] 3� �� (�4�" �./A) �]�� �/I

B� ��&	 �./AO    a.�� ) ����I/A ��/�C !#��3�� ��&	 
���" ���� f$1 .(

 T����� /��# ���^]�B	 �� ������� ��/��" ��/��I� �����^�8/0  =Power  .  

05/0  =α Q/� 3� ���5��� �#  ���I�Minitab �.�" ?$$^  

  

 ����1��	
�� ������
�	 ����
�� . ��  

  
���� ���  

����	��) ± (�	��� ������  

�
	� ���  

����	��) ± (�	��� ������  
 �����P 

(���) "�  011/8 ± 8/63  547/2 ± 4/63  88/0  

(�-./�01) �23  34/14 ± 8/74  403/8 ± 2/72  62/0  

� ���) �4 (- �  482/6 ± 4/168  321/8 ± 3/171  42/0  

(�-�/�2) 50678  2/8  2/8  -  

 ���[	P e��# ����� K.�Z	 ��4/$��	 Q�=� ��  3� /�05/0 !# ���^	 �# . ��� ��A���� ��/" a��^� �� �4/$��	 ��&# /$Np�.  
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��$^	��4  ��^]�B	 �# �.�.
      ��# ���O	 �����=$# �./�A �� �����  �

 ����� `$ZY� �# ����=$# 3� <��O� ���	    ��E) ?	��	 ����	 � C�  

6       �.��# �������� !�����&� ?��"�� . (��"�# ��"lA ���� %&C. 3� ��	

.���&# !�=� ���. 3� ���5��� . <�&H��  

      ������ ��/�" �./�A .� /�4 ��/�# ��^]�B	 3� q./@ ��4��$^	
 

 3� <��O� Q����H �� U�� �� ��/I� !����&�  �# ���#�&$" �	�� �  �&	3'

 ���@� ����	 !�:��@� �W� �#     <:���@� 
���Y� r��L� !����$# <:

!�@��" . !��&�"
 	 	�&�s  �&�	3' ��/� 	�� �� ��/I� !����&� /# /N

!OWC <:��@� ����	- !�5�� �� !C./�
 ���=$# . t��/"    ��Z	 ���4

����� �  c5E ��/# ��/I� !����&�a��^�  ����=$# ����	    
�:&O$���. ���4

	 ��4.��� 3� ���5��� �� �#���s /N a/��� /#.���&# �$^b.  

 ���#   . X���4 ��&��	 �� ��A������ ��/��" Q���=�K.� ���^]�B	
 

 	�� <�V$b&������ �' 3� GH . �"
   ����b� Q/�I  ��	�� �   ����4�A'

 t�&���Y��     S4.u�H ?��� Q��9�� .����/A ��v	� . �^]�B	 
 
3�   �&��

��$=� �       ��/�C M�&�w� ��&�	 ���5�L� !��"�H Q&W� ��PY��� x�@�

.�I/A �� ���#�
 >=  ��A���� ��/" �$I�/A&	� <���;� �" ��.' 

 . 3�   ��" �����&@ ��A���� ��/" Q�=�  ��� S��/H  ��	�� � FES-I  ��

 ?$$^� ��  ����I� 3� T/� ���$	.���� $=��  

      ��� 3� 
��^]�B	 �� ������ ��/�" ��/�I� a��^� !��/# �&\�	 �#

�V5L �  a�	 �./$�Kistler )500  ×600 !W$	 a�	 
/�	 9260AA 


 ��/" �$]&�Kistler   >�=  ���  (G$d&�� 
 ���� ��.'    ���/	 ���4

) ��YICOP  ��Center of pressure ��4�&V	 ����	� �� (x  .y  ��

���4� ��Y� M$�/� �# �   !	���C ��� -   !�W@�� . !�5W@-   ! ���@

!	 .�" ���5��� 
��"�#  �V5�L     a��O	 	��" ��� ./�$� �    �./�$� ���4

Piezoelectric !	  
�"�#�3���� ��/#  ��YI ��/	 �$^C&	 �/$A  ���� �#

!	 ) �.�29-26.( 

�� �^]�B	 � ���� 
/b�E�4  G���/I ��120  ��/4>=  �.'�  ��"  .

 
%&=9	 ��7200 �B[�� �/# ����� 60 ��N$�  �/A ��ON ���� .� ������   /�#

.�� �V5L� �$./
  ����# ��/�� �/A�� .<�	 ��	3 /4 
��/�� 60 ��N �$� 

�&# . �� ��.�� �E�/��� 60 ��N$��� #$? /4 ��/�� �� /\� ��I/A  ��" .

�� 	�=�! �&	3'� �]�E �� �4�
����� ��/I�  ��/�"  ������  ��H  ���4/#  /�# 

.�� �V5L � �$./ ��z������ �&; �#� ��� ���4� �'   ���Y��# ����� �4

	 ��/C!�4�H . �I/A���Y �# j/� ���"�4���Y 3� �4 �WL�I 	!.�I/A  

���� ���4  ����	' ����� ���# �   ���	��/# 3� ���5����� ���# � Excel   

)Microsoft Corp., Albuquerque, NM (�9��� . WV�$   �OC .�"

�O��V	 3�� �4/�	���H� ]��'$�  
a��^�15 ��N$� �  a.�.    �&�	3' /�4 /�@'
 

 ��/#A&W $/� �4�B@ 3�� "��! ./" 3� %. �H��� �/A XlE �&	3' ��� .

a��^� /; 3� ��/I��f  ��4/�	���H�   ��	 a&�;$/ )Path length 
( ��/�� 

)Velocity (.  <�����&� )Excursion    ����  .� /�4 �� ���YI ���/	 (

	��C! - 5W@! W@�� .! -  ��@!   .��" `ZY	 ��4/�	���H�  �$@�  ��

��/#! a&	/I 3� ���5��� �# 
��/I� a��^� �4� 3�/ :�	' ��� �#  
  

COPEAP�mm� = X�� − X���																					Equation	1 
 

COPEML�mm� = Y�� − Y���																						Equation	2 
 

PLAP�mm� = ���x�!" − x��#
$%"

																		Equation	3 

 

PLML�mm� = ���y�!" − y��#
$%"

																		Equation	4 

 

VAP�mm/min� = ∑ ��x�!" − x��#$%"

, 									Equation	5	 
 

VML�mm/min� = ∑ ��y�!" − y��#$%"

, 									Equation	6	 
  


<:��^	 ?�� �� COPEAP   ������� �� ��YI ��/	 ���&� /P��$#

!	����C- !��5W@ )Center of pressure in the antroposterior(
 

COPEML )Center of pressure in the medio lateral  /P���$# (

  !���W@�� ��������� �� �����YI �����/	 ������&�-  
! �����@PLAP   

)Path length antroposterior ��YI ��/	 ���&� /$�	 a&; /P��$# (

!	��C ������ ��-   
!�5W@PLML )Path length medio lateral (

    !�W@�� ������� �� ���YI ���/	 ���&� /$�	 a&; /P��$#-   
! ���@

VAP )Velocity antroposterior    �� ���YI ���/	 ��/�� /P��$# (

!	��C ������-  . !5W@VML )Velocity medio lateral  /P���$# (

!W@�� ������ �� ��YI ��/	 ��/�- !	 ! ��@   .�"�#  

$WV� . ���9� ���	'
       ����&� ���4/�	���H ?$P���$	 ���5���� ��#

�$^���b.   ��/����� ����� ��. Q/���� ������I� SPSS �Z����� � 19   

)version 19, SPSS Inc., Chicago, IL(     �$]���' ��/�# .��" Q�9��

 �./A .� /4 ?$# �$I�/A&	� ��4/$��	�4�" . ��&	    <.��5� ?$�$^� .

 
�./A .� ?�� ?$# �$^b. �/�W=� �&	3' 3�Independent t  ���5���

 .�" 
a��^� ��4/�	���H . ����I� 3� T/� ���$	 ?$# k�O��� ?$$^� �� 

 !P��O=4 M�/b 3�Pearson  M�/b .�" ���5���α  �&	3' /4 ��/#

 |B� ��05/0 ���/A ?$$^�.  

  

����	 	
  

 a.� 2      �./�A ��# �����[	 �� ��&�	 �./�A <�ON $WV� !���� }���� 


!	 ��Y� �� �4�"  �./A .�4�  �3. . ��C 
?� ��4/$��	 m�V] 3� �4�"

        
���	' ���� ��# }����� T���� /�# .����&# ��" ���� f$OB� ����=$# �#

�\E�	 #�C <.�5�        m��V] 3� ������ ��/�" ��/�I� �./�A .� ?$�# ��

����� ?$$^� ��4/$��	 �  �& . a��^����" )05/0 < P ���=4 .(   �&�;
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 ����2���� �	 ��� �� � !"�� #���$����% &�'���� . 	�
� � ���( #��  

  �
	� ���  ���� ���   �����P  

����4 5�8 �� ��# ���: �1-� ;����/� "0<��0�- ��0�) ���= (- �  737/5 ± 947/19  310/1 ± 068/5  001/0 <  

"0<��0� ��=�� 5�8 �� ��# ���: �1-� ;����/�-��0�) �8��= (- �  923/0 ± 444/6  231/1 ± 313/4  001/0 <  

����4 5�8 �� ��# ���: �1-� ;����/� -06� �/> - ��0�) ���= (- �  309/65 ± 741/555  651/101 ± 893/739  000137/0  

��=�� 5�8 �� ��# ���: �1-� ;����/� -06� �/>- ��0�) �8��=  �(-  672/116 ± 123/647  997/177 ± 612/898  002/0  

����4 5�8 �� ��# ���: �1-� ;����/� 5?-�- ��0�) ���= (�0��@ -# - �  618/130 ± 533/1111  884/319 ± 433/1524  001/0  

��=�� 5�8 �� ��# ���: �1-� ;����/� 5?-�- ��0�) �8��= (�0��@ -# - �  345/233 ± 233/1294  442/355 ± 632/1798  001/0  

  

 ����3 �'$*+,� �
�� �� �	�-$.� �� /�01� #���$����% � �	�$�� �� 2�3 ��!�� &�� 4�+3�� .Pearson  

�����  	!�� "	
�����	#  
$!�# ��	�  "FES-I  

r ) %��&'(
 )���Pearson(   �����P 

-06� �/>  5�8 �� ���: �1-�����4- ���=  44/0 21/0 

-06� �/>  �� ���: �1-� 5�8����4- ���=  62/0 07/0 

 5�8 �� ���: �1-�A����/�����4- ���=  49/0 15/0 

 5�8 �� ���: �1-� ;����/�����4 - ���=  04/0 92/0 

 5�8 �����: �1-� ���/� 5?-�����4 - ���=  44/0 21/0 

 5�8 �� ���: �1-� ���/� 5?-���=�� - �8��=  62/0 07/0 

FES-I: Fall Efficacy Scale-International 
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3 ��	' ��� .fO; ���I� �4� �# ��� 
��	' k�O��� �^	!����  �#$? 	 �$��� 

�4/�	���H . ����I� 3� T/�� ) �"��� �& . a��^�05/0 > P  ��D /A� .(

���H .� ��&	 ���	 a&; /�	$/    	���C ���  �� ���YI ��/	! -  �5W@!  .

W@�� ��  �� ��YI ��/	 ���&� ��/�! -  ��@!
 ��? k�O��� �� �E 

�^	!��� ) �&# ��"07/0  =P.(  

  

*�+  

��=4    ��^]�B	 Q��9�� 3� X��4 
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/�b�E

       �� !A��&�@ ?$�	3 3� T/�� ����$	 . !4�P����� a���^� ?$# k�O���

��=$#���� ��D� ��  }���� T��� /# .�&# ���	 ���	' ��� �#  a���^� 


      ��# 
���# ���YI ���/	 ���4/$��	 /_�� m�V] 3� ��&	 �./A !4�P����

�&# �4�" �./A 3� /�=� !� &� #�C ���$	   }����� ��# &�=4 ��I�� ?�� .

$# �� a��^� a��@� �� ��� !��^]�B	 3� L�E   ����� ���D� �����=  �

�V5L 3� ���5��� �# �� ���	 �  ��YI)30 
23( ��/� K���A   f�O; .���
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  G�E S4�� 
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Q���� ![=� GE S4�� 
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. &�"!�� 
�# ��&�� W� S4�� a��^� !4�P���� ?�� ����=$# ��$# ��" 

��� )32-31(.  

 /�� �I/Y$H . ��9�� �� !WL� 	�� ��   �� ���&�@ ?$�	3 3� T

���� ��D� ����=$#  ���" !I/^	 ���	 �   ����   3� <���O� ���   ?$�].�
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The Correlation between the Standing Stability and Fear of Falling  

in Patients with Stroke 
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Abstract 
Background: Preventing falls is an important goal of rehabilitation program in patients with stroke. Balance 
disturbance is a specific risk factor for falling in these patients. The correlation between the stability parameters 
based on force plate data and fear of falling was not assessed in any of previous study. So, this study aimed to 
evaluate the standing stability of patients with stroke and its correlation with fear of falling.  

Methods: Ten patients with stroke and 10 normal subjects matched based on the age, height, weight and sex 
were recruited for this study. Kistler force plate and the Falls Efficacy Scale-International (FES-I) questionnaire 
were employed to evaluate the stability and fear of falling, respectively. The difference of stability parameters 
between the two groups was checked using independent samples t-test; and the correlation between the stability 
and fear of falling in patients with stroke was assessed using Pearson correlation coefficient. 

Findings: Based on the variables of the center of pressure, the stability of patients with stroke was significantly 
less than that of normal subjects (P < 0.05). There was no significant correlation between the stability parameters 
and fear of falling in patients with stroke (P > 0.05). 

Conclusion: Based on the results of this study, decreased stability is not the main risk factor for falling and also 
fear of falling in patients with chronic stroke. So, simultaneous control of other predisposing risk factors for fear 
of falling is helpful to understand their relevance in falling and also to find the appropriate rehabilitative program 
to reduce the risk of falling in patients with stroke. 
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