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�	Z �#�(�� ���� �	� >6%	B � ��� "  ��Y<� �� MRI 

)Magnetic resonance imaging(�
#��8@ � d��
�� 

r�	���� #���)� �� 1� 12 ����]� � �����*e( i#��W� 

�	�"��� #Ku� #� &� ��5A%  	� 10  4%	��   �HB 1� 

J	O��  =5���� " &��1@  �
	�F��  	�
  �
��F�*  &	���� 

>6��«  ���)32-31.(    

     �~"#�8 " �"�" �	���	��� d�HI ��	�
1�� 1� rZ

�����1@ ���� �� 5�H� �	� �    4)�� ^	��� #� ����

��8 3��  4���)	
 lm(� �� "� >"#( 7�W< >��� 

6�6��* .���
� ��!	f� 	� 6���
L ���)� � �58� ��	g��> 

��%J ��*�Z &	j]���� �	O�J 6* " #�J 4
	��V�  ����	�

4����jS 4�#* �� oZ"`� �� �	A�� 	)��&�� �6��. 

 n"#* 1�  HB&��1@�F��1 =	%5I� J#� � ��  �J	�  �	*

 �*  "   X��� ���  &	(6�FF� 4�#�*   .6�*  ��)� 

&��1@  !	f� �� #P� ���� �	���  &��1@  �	* #V	: �

 ���F���TUG )Timed up and go(  ���#� 4jS )

 	��
�Z 9�	�������: �	����#��)% �����#:( "  ^	���Q�

MMAS )4jS ��	
1��  ��������	q�� ( ���� . 4�#�* 

&	(6FF� ��#�  J	�O��   &���1@TUG  ̀ �]�  �g���)� 

����8 �� 6�6���*�Z " �� =����� >�	]����� 1�  
	���" 

���)� �� &��1@ 	� &	)� ����" � ��)� J	O��   6�����

)" #��" �	W% .(...1� �	)�� 	V	Q  6�*  6��� 1�  &6�F�* 

����� »"#�« 1�  4���V"  ������ �"�  �!6F��  6�F�� 
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����������� 
 ���� �� ��������� ���  � �� ���� ����������� �� � � ��	
 ����� '(��)�* + 

���* �6��
	� 3 #�� 	� 4%#�  >���<!� >�� ��"�  #���� 

4jS �6�� �� ?Q%  ��#�(#� "  >�	��"� �"�  �!6F�� 

6F��F� .=6� &	�1 J	O�� �
� �	� ?�: #� ���	K  4�HK 

6
�#( .&��	)�� 4jS �
	F*@ 	� �&��1@ 2
 �	�  HB 1� 

����� &��1@ J	O�� &@ �� �� =���  ���
	�1@  J	�O�� 

 6����)35-33(  .  

��#�  1�6���>  �#��(  &�����  ��������	q�� 1� Q� ��^	 

MMAS   6��� " 6��* >�	]�����
� � 1� ����PF���	��) 

4�����8�� 6��* �� 4����V" #���� �"� 4��<  ����

���( �� �� x� `
	Z &"#�� 1�  4�<  �6�*	�  6����<�. 

>���D� � >#��)� �����    w=����� ���� ^	���Q� ���
�   

�����S�� � 0 = J6����% `
�������� &����� ������A%�   

�S�� � 1 = `
���� h� &� ��A% J	gF�   &�#�� h8

&�#� 1	� 	
      	��� " &�#�� #��( 	�� �� 5�H� �	��A%

   ��F��� �	�j��� �� 4��"	Q�  B�6: 	
 &6* �   ����#:

�� 7<�� ��*� �S�� � 2 =     &�� z�V�" `
�����

   ��F��� �� &�#�� #��( 	� �� ��A% �   ������ " ��	��� � 

�F��� �� 4�"	Q� � �B	�  ��� 7<�� >6�	�    	��� ����*

 4����#: �����:�� ����� 	�����A% ����� >��� .�����*   

�S�� � 3 = �P:5�  �	B `
���� �   ���A% &��  ��� 

#���c 4���#:  �<��� ���� 9	����� ��� J	��O��� ����* "   

�S�� � 4  =	��A% &��� 4�	K�   ��V" �� 5��H�4� 

 >6* h8	
 >6* 1	�  ���   6�*	�)36(.  #��   "� 1� J�6��

 &��1@    ��� >6�* ���](  �	��    " 6��� ����	�5� � �HB)  

1    6�* ��#�� (l���
�F�� &6�	H�m 1� 6�� 4%	�  "

>#)� &@ ��g�	�� � .6
�#( 4HK 	�  

1� rZ ���	�5� J	O�� &��1@    J�6�B� �#�P� ���� �	�

 &6�	H�m ��l� ��	j� ��A% �"� �   ^��)F�#���	(

      ��* ��� l�� t#�� .6*Y  " ����   1� &@ &6�	H��m

��	�� �  1	c@ 	Z ;� 6*    ��*@ &"6��	 	� "   (��Z��1)

 �����4*�� . &6�	H��m  l�� 1� �"�   ��*@  	��  9	�)%� 

`�� 25 6��� )�� t"� `�� �� >6%	B (��  >�#�)� 

���"� ����� 9	�� #�c x� 	Z �����  4��	
 . 	��  \�]: 

�`�� l� 	 ��	�� � �	� 	Z >�#�  .6�*  rq��  &"6�� 

x�� ����� #� 2
 1� 4)�B �	� ��8�� "  �S�	�8 

4)�B �
	j���  t#�Y �	�#� �"� ��8�� " �S�	8 

��A% �  ̂ ��)F�#���	(   �W��  6�* . 9��I  l��  ���� 

���I ���� 6
�#( �� �	j��� l� �� 9	��
�  >#�]: � 

9	����Z�Z >6�H�m  ���* .t"�  2��F�  l���
�F��  #�� 

^	�� ��g!� �#f� >6* 1� ���  ��)O��  ����  ����)!� 

 6�
�#( J	O�� �F�q��
�F�� . �	����  l��  �����  #�P�  ��

����!	f� #��V	: � )ft4/16 × in2 (m5 × cm5� ����@ 

������ " 48	���� 4�#���* >#���� �� ARES  .������

���F�q��
�F��  >�	��*� >6��* ��#��� �	��Z 4)��� 3����   

J	O�� 6*.  

&����1@ ��!	���@ r�	��
��" 	��� ��#��� =�6�	���� 

)Repeated measures ANOVA (4jS ���#� =�#K� 

&"�� ����"#( " ����� ����"#( 2���F� ��	����� ������ 

>�	]����� ��#��B 4���#(�� . 4��
	j�� J#��� 1�  �������SPSS 

 �<��� �  18 )Version18, SPSS Inc., Chicago, IL( 

 >�	]��� 3
	��  ��D ��#�6
�#(.  

  

���	 	
  

22  ����� �� 5�H� �	)�� �  ) �����11  �	�)��   	�� 3��� 

�)�� � 4��� &6� " 11  �	�)��  	��  3���  ��)�� �  l�m 

&6� (	� ��g�	�� �F� �� i�#D�� "�	� 63/9 ± 68/54 

��!	f� �� 9	� � #V	: 4�#* 6��#� .&	)� ��I  ��� 

�� 9"6S 1  >6�	���  ���  ����*  ��g�	���  =�#�)�  ��� 

4���� >6���@ 1� ^	���Q� MMAS �� #��� "� >"#��( 

&��	)�� 5�H� �� ���� � ���� ) 3���  ��)�� �  l�m " 
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����������� 
 ���� �� ��������� ���  � �� ���� ����������� �� � � ��	
 ����� '(��)�* + 

4������ &6���� (`�	���� ����F�� �#���� �6����Z ����   

]95   = 6����CI )Confidence interval �(001/0 < P[. 

���FY)� ��g�	�� =�#)�   ��	:   &���1@ 1�TUG  ��

"� #��� >"#��( 1� &��	��)�� `�	��� ���F�� 4��*�� ����   

]95  = 6���CI )Confidence interval  ?��# �� �(

001/0 < P  "003/0  =P[.  

	�  ���
	Q� �  ���� "�  �>"#�(  =�#����  ��F��  ����

^	�Q� ��#� MMAS  �	:  ) 6���310/0  =P�� w( 

�!	: �� =�#��� =�#)�  &��1@TUG �� b]�  &��	�)�� 

�)�� 3�� � 4)�  l�m  ��F��  ���� ��� )013/0  =P .(

3
	��  �	: 1� �
�O "  ��D &"��  ���"#( "  ���� 

��"#( >���  �	��   ��	: 1�   &���1@TUG "  ̂ 	��Q� 

MMAS 	� >�	]��� 1� &��1@ r�	
��" ��!	�@  	��  ��#�� 

�� =�6�	��  9"6S1   �* "1 >6�@ 4��.  

  

���  

��!	f� �� � l��
#F�� =6� >	�� #K� #V	: #� �"� 

9�	� 	
�Z "  ��������	q�� �  ��#���  5��H�  ���  ����� � 

���� ���� 	� 3�� 2
 �)�� &6� 1�  ����#�    ��� .6�*

��I ���  ��D  3
	��� &"��  ���"#(  &	��� ���  ��� 

l��
�F�� i#� #P� 1� �)�� � �3�� �� 6���  95��8� 

9�	� " =6* �������	q�� � &��	)�� �� ��Hj� .6�<�  

����� ���	: 4�% s	<���  &��1@TUG   &���F% ��� 

����� ��	
1�� 9�	� 	
�Z �
� 4��  ���   ���e�� &���1@ 

	��jF 2��
 �#����)% >�	��� � >�� ������ �4����� ������ 

�%�)O� �� 1� �	��#��)% ���#: 4�� �� >"5%  #�� 

=�6B ��5A% �� ��gF�	)� " 9#�F� 9�	�  1	��� h� 

���� R#��* " J1' ��#��� J	��O�� �&@ �
	����� #����� 

4��V" ��: \]: =	HK  4��)37(.  XH#� =	�!	f�

 �F��1 �
� ��>�#� &	�� 6��  &��	)�� �� �� 5�H� ����� � 

�� ����       ��#�� �#����� &	��1 h!	�� ��#��� 	� ��
	Q�

 J	O��&��1@ TUG i#� ��  6FF�)38(. d�QD Kim 

" &��	�)� �� ��
	Q� � ��	��� t"� "� #�KL )
  ���

" l��
�F�� ?��#  ���	�#� �  �!��)��  �Z�#��
���  "

�#g
� �Z�#�
��� (	jF �"� #� 26 �#�  	��  7�<�� 

���� � ���� ) 6F�8��#Z39(  .  

  
�
�� 1. ����� ����� �
�� ��
�� 
 ��� ��
�� ����  ����!� "��#��$�%$� 
 ����� ���	 )'($ �)�* = ���� 95 �.��(  

	
�����  �����  
���� �� � ����  ���� �� � ��  

 	��!� "#$�  ���%)F(  &�	�' �  ()�*')P(  
+�,�	�� ± -����� �	�$�  +�,�	�� ± -����� �	�$�  

���+ 

�,�+- 

TUG  

+� ./0 123435  05/5 ± 26/18  90/17 ± 80/34  

38/7  013/0  

����789 +� �:9 123435  83/3 ± 54/15  68/15 ± 46/28  

1 ;<�� �:9 123435 +�  59/4 ± 05/14  55/14 ± 05/25  

F  141/12  917/24  

P  003/0  001/0 <  

���+ 

=�3>� 

MMAS  

+� ./0 123435 52/0 ± 45/2 50/0 ± 36/2 

084/1  310/0 

����789 +� �:9 123435 68/0 ± 54/1 46/0 ± 27/1 

1 ;<�� �:9 123435 +� 40/0 ± 18/1 00/0 ± 00/1 

F 571/68 286/73 

P 001/0 < 001/0 < 

TUG: Timed up and go; MMAS: Modified Modified Ashworth Scale 
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����������� 
 ���� �� ��������� ���  � �� ���� ����������� �� � � ��	
 ����� '(��)�* + 

  
 �011"#��2* . "3�� ��4 ����3�� ����	 ����� ��56� �� "�7��* ��89� � ��� :; 
 <$�� �  

 ���=�1 >2  
3 �5A �B��* �C���� D���� "� �24� ���* �� E)�%�� F� ��� "�.�4G� >E)�%�� F� 

 
1 �* E)�%�� F� �� <=�$ "�B�* ��) ���=� ��C���* ���� ��H�� .�1��  ����3�� ���� (�
� �

"3�� ��4 ��I� ��� :; � J�)�� � �G�7� ����� ��I�� <$� .K��L �)�* ��� ��C���* ���=� 

)�B��* �� 2  
3 (���� ����3�� "3�� ��4 �I� ��� :; �� J�)�� � ��I�� ��89� :����M)�L  ��

�
� ����� ��� J
�� F� ����3�� ���.  

  

�� ��!	f� &	�@ � l��
�F�� �"� #�  W]�  x��  �	�Z 

��A% � r�!	�H�  ���6�B "  ̂ ��)F�#���	(  ���  =6�� 8 

���]� ��]� �� 3 �	� " �	� #� 30 �Q�B� ���� 6* . ����#� 

3
	�� ��� "� ��� &	�� >"#( �� l��
�F�� 6�� 1� 8 ��]� 

�� 6��� &	�1  &��1@TUG �� ��I �� �F�� ����  ̀ �	�� 

" 4%#�  &��1@10 #�� >�� ���� ��  ̀ 
�����   6���)39( 

  .4*�� ����<)� #V	: d�QD 3
	�� 	� ��  

�� �����!	f� � Karadag-Saygi  &��	����)� "	���� 

?��# l��
�F�� 	������� �	�F�Z " r�	�� �� 2
 

>"#( l��
�F�� " 	)�"��� r�	�� " >"#( ��  �#�g
� 

�� >"#( #� ���Hj� �F�� ���� ��#� ^	�Q� MMAS 

�� &	�1 �	� 2  ���]�1 �3 " 6 >	�  6��� 1�  &	����   ���

4�� 6�@ .��FY)� ��#� >"#( #� ���Hj� �F�� ���� 

�� 4%#� >�� ���� )6�� 4*e(1� 1  "3 >	� (" 9�I 

J6B )6��  4*e( 1�1 >	� ( �	: 6* .	� ��
	Q�  ���� 

��"#( ��� 	jF `
���� �F�� ��� �F��� �  ����#:   #��c

9	�� ���"� �� &	�1 �	� 2 ���]� 1 " 3 >	�  6���   ���

4��  6�@)25(. Choi  &��	�)� "#K� l��
�F��  x�� 

	Z  HB 1� =	F
#) PNF �� �� &��	)�� 5�H� �� ���� � 

���� ���#� .6��#� `
���� �F�� ��� �F��� �  ����#: 

�����"� " ������� ^	���Q� �!�	��� Berg " `�	��� 

���F�� ��� &	���1 J	��O��  &����1@10 #���� >�� ������  ��

��
	Q� 	� ��"#( �� l��
�F�� 4�	
�� �6���� >�#�� 

>6�	�� 6
�#( )30 .(  

	��� �����#� ����
	Q� � ����� �����"#( =�#����� 

�F��    ^	��Q� ��#�� ����MMAS   6���  ��	:w  ��

#��� �� �!	:  &��1@ =�#)�TUG �F�� ��� ��� .  ��
�

�� &	�� ���	
    l���
�F�� =�#�K� ��� 6���   " �	�8
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����������� 
 ���� �� ��������� ���  � �� ���� ����������� �� � � ��	
 ����� '(��)�* + 

h�� �� �����" >#� �  4��� ���� " 1� � ��
   ?�S�� "�

&��	)�� �� 	
�Z 9�	� #���� ���Hj�  ��� 5�H�  ����� � 

 ���)�� 3���� 	��� ������ �  l��m &6��� 	��� ����
	Q� ��

�����1@ �)�� 3�� �	� �     .6�
�#( 4���� 4)�� ��
� 

���	
 	� �S� �� `Q� #���� h�� >#� �  4���� "  ̀ �Q� 

#�)� h�� >#� � lm ��� ��  9#��F�  4���V"  \�]: " 

9�	� �	P��� ����  ���)22-17.(  

� �     ���)� 9�	�� 9#��F� h�����  
6� ��� ��I

    " l���
�F�� ���: #�K� #g�	�� �� ��V#� "� 	� 4��

���	�� #K��  &@�4��    ��� ��S� 	� .��* >��� z�V�

��V#� � 9"�      1� ���
 &���F% ���  �W]� ��]� `Q�

 J���	���   4���V" 9#���F� �	����8	F��*4���� >6��* � .

&"6�	 2
#D �	�  9���q� " =5A%    ����W]� �	��

>6��FF� ������  4����  ��W]�  ��8�� ��]��� � )40( .

 �F�q��
�F���  ��!� �  ��(o
"   ���	��� �	��  ���)� �

    `�	�� ��  �W]� =	��#: 4��)41(   ��	�*�q)� "

�4F�5� 	�� �5A%�O��� �� �� �   =5�A% ����8�#�

 6���� `
������ �� )43-42(. #��g
� #��K�   ����	����

 l��
�F�� #��	Z �	� ;�8 " 	Z 4��Z �"�  `
����

 ^#��� #�>6�#�( �"�   �����Z �	� ���  6�*	�   ��� ��

O���� � ���#� 4)� �� >6�"� =	�
#D   �%	�<� ���

>6* #�����   ��  �W]� 4��V" " 4�#: ��	(@ r:

 ���� `
����� 6���� )41(.  #��g
� i#�I 1�� 6
	��*  ���
�

  &	��1 `�	�� �� #OF� �#g
�  ���% d
#I 1� 2�F� 

&��1@ TUG   &@ 9	�H�� ��� "  ���Hj�  9#��F�  �����V" 

�� ��* .2
  � ��	% &1"  �1�6���  #����� �"�  ��)�� � 

3�� &6� �� .6*	� &	)� ��I �� �8#�  =	��!	f�   &	���

>�#� �6�� �� 4�%  &	����  �����V"  #����� ��  &��	�)�� 

���� �� 5�H� � ���� 4H�� �� ��#�� �gF�	)� �h!	� 

�#�)� ��� "� J�6�� ��	�D "  J6�%  &�	�Q ��   �)D 

&1" ���� ��S" .��FY)� ��� ��8 �&��	)�� �gF�	)� 

�#�)� ��� "� J�6�� XH#� 	� `
���� &	���  �����V" 

�� 4��jS ����8��-  �S�	��8)�D]��� � 9	����"#� ( "

`
�������  ����gF
#B #����c  ���)D &1"  >6�	�����  

��  ��*)44(  .  

� �#P� ��  �#g
�  ���% 	� l��
�F�� 6�� 6�F�	� 

`�	� i#� ���#�� `
���� 9�I J6B "  4%#�� >�� 

����� �� 6��� 9#�F� 4��V" ��#�� ��  ���Hj�  w6��<� 
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Abstract 
Background: Stroke is a neurovascular lesion in the brain. Paralysis of one half of the body is the 
most important symptom of stroke. Impaired postural control is built by complex interactions of 
sensory, cognitive and motor disorders. All of these factors can predispose patients to reduce function. 
The aim of this study was to assess the effect of Kinesio taping on dynamic balance and spasticity in 
patients with chronic stroke. 

Methods: In this single-blind randomized controlled trial (RCT) study, 22 patients with stroke, 11 
with right-sided and 11 with left-sided hemiplegia, were enrolled. The subjects’ age ranged from 30 to 
56 years (mean = 58.7 years). Both groups received Kinesio taping intervention (KT). Kinesio Tex 
Tape was applied directly to the skin of gastrocnemius muscles and was kept for 1 hour. Timed up and 
go test (TUG) was used to assess dynamic postural control and Modified Modified Ashworth Scale 
(MMAS) to evaluate the degree of spasticity of plantar flexor muscles. 

Findings: There was a statistically significant reduction in spasticity and TUG scores in the pre-taped, 
taped and retest condition. In repeated measures analysis of variances, there was statistically 
significant difference between the two groups just for TUG scores, not for spasticity. 

Conclusion: The results suggest that the use of gastrocnemius taping may be useful in immediately 
stabilising body posture and reducing spasticity. In addition, the results showed that patients with left-
sided hemiplegia have relevant balance disorders and taping improve dynamic postural control in 
these patients more. 
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