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Effect of 8 Weeks of Rebound Therapy on Balance, Flexibility, and Muscle 
Strength of the Knee in Children with Spastic Cerebral Palsy 

 
Sepideh Mansouri1, Gholamali Ghasemi2, Morteza Sadeghi3, Mohammad Taghi Karimi4 

 
 

Abstract 
 

Introduction:  Cerebral palsy is the most common cause of motor disability in childhood. This study was conducted 
to determine the effects of 8 weeks of therapeutic rebound therapy on balance, flexibility, and muscle strength of the 
knee in children with spastic cerebral palsy. 

Materials and Methods: This semi-experimental study was performed on a total of 20 children of 6 to 12 years of 
age with spastic cerebral palsy studying at special schools of Isfahan, Iran. The participant were selected through 
convenience and purposive sampling and were randomly assigned to the control (n = 10) and experimental groups (n 
= 10). After a briefing session, informed consent forms were obtained from parents of all subjects. A digital 
dynamometer, the Berg Balance Scale (BBS), and the sit and reach test were used to assess knee flexor and extensor 
muscle strength, balance, and flexibility, respectively. Children performed selected training under the supervision of 
specialists for 8 weeks, 3 sessions per week. Data were analyzed using repeated measures ANOVA with significance 
level of P < 0.05. 

Results: All parameters measured in the study, including balance, flexibility, and muscle strength of the knee, had 
significant interactions (P < 0.05). This means that the rebound training group illustrated greater improvement in 
comparison to the control group. 

Conclusion: Due to the effectiveness of this training, as illustrated in this study, and being low-cost, safe, and 
applicable at home, these exercises can be used for a wide range of people with cerebral palsy. 
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 W$�5/1  .�e7 �7 ����3  .��[60 +�2.K � �9� n1	�0 Lj��W�' ����- 

���B� ) L%�� W���B]20 +�2.K�g W���B �(�V )20 +�2.K W���B � (

!'7�97� )20 +�2.K�9� .$'�3�� ��+ [(�W�' ) .� ���, 12b2��$  �^(�� .� "�,0

�[� �[ .� ��0� �,�x ��� �9��W�' �	9 � �9� .��W�' t�Z�Y� B�]� 

 �� ��?  .$%��Q �9��W�' .�	� .� � 6P�i .� �	� !�2�  �$7 .� �	@>� �

) $%��22-20 .(  

�9��W�' ��� �$''� L��% ��9�  �7�"��( ��	� W�	t �� .�	���  f�	�

�9� ��
� ���W�' "�,0 �9� ��
� .� ����Q $>�� �9� ��(� ��W�' L�,  � ��

)2b2�$ �� $7�L ����$�9� .�W�' �������� C�� �� � �!�������� v,	��  W�	t

!��Y 1 L>��9� L�[ .L3��� 6�� B �� "1	�02Q 1� ��
����� �7  �"���� �

��, W�+�� LB2Q 1����� �7 �9� ��W�' ��� .$% .�3�� �k� ���o  1 ^t�B



  

  
  

www.mui.ac.ir  

�,�� .���*#)- 	�
� ����� �� ��,*1 0*#3 ^�*� 	
���#& � 

 4�, /�����	� �	�  �� 67�8)11 ���9% /5 �� � �;0 /1394 325 

1����� �7� �) 1�3�. �� "���� �� >�22Q RS�2� ������� �
� ��	��. �j� �2^ 

���0� ,��� L�[ .L3�� ��+� 	!P� w�22W� �) 1�3 ���.  ����0 1 �"���� �C 

"	�10 �Bayesian analyze ��� ���e�,�$� .2"� w�22W�  1 ���e�, ��

"	�10 �7� Independent t  �2
χ  .� W��,�j� ��9� .L3�� ��+ .�,�j� ��	�

�,� W�	t� � ^9>P�	�,� 1 ���e�, �� ��.  v,	� �$%Satake  "��(97 �

��
� L3�� )23.(  

  

����� ��  

�� �Q .>P�@� o') f�	� ��) ?��� .� ��$', "�� L��% $��	9� ..97 

L����� "��$''� �� �)�"� .>P�@� �� .>P�@� +��� $�$��� � ��� � � �� {��Y 

L����� �$''� �7 1 .>P�@� $�� .W� ?] 3��	��2N q	��� .� �7 �N 1 

L��% "��$''� �� 4�$[ 1 ����0 �$% L,.  

_�] ����o  "	�10Bayesian analyze� �9��W�' ����- ���B�  ��

�,���1� � &�, ��2!��2Q  L�� �� y���	� W�9�Purdue Pegboard� ��� 

RS�2� Y2�� 	+�  "��$''� L��% ���N RS� ��� �2� 	+� Y ��2�� 	+�  ��

RS� ����i �$''� L��%2� 	+ �� v,	��� RS� � o') �$''� L��% ��2� >U2V  ��

��� .�	� ., �$''� L��%�o  "	�10C �2� w� .� �� "���22� �,���1 ��� �2Q  1�3

�)�. �$''� L��% .97 �� "���� � c .� �72� '>� ., �$''� L��% 1� ��  �	�

 4�$[)2.(  

�� ��� &�,�o  "	�10Bayesian analyze� RS�2� �9��W�' ���� - ���B� 

�� �,���1� � &�, ��2!��2Q  L�� �� L,� L,� L �, W�9�  

Purdue Pegboard� ��� RS�2� Y2�� 	+�  �$''� L��% ����N RS�2�  v,	��

	+ ��� RS� �., �$''� L��% ��2� RS� ����i �$''� L��% �� v,	��2� >U2V  ��

RS� � o') �$''� L��% �� v,	��2� >U2V ��� .�	� �� �$''� L��% ���o  "	�10

C �2� w� .� �� "���22� �,���1 ��� �2Q �) 1�3�.  L��% .97 �� "���� �

 �� "��$''� L��% �� �[ .� "��$''�'>� o') �� ��  4�$[) �	�3.(  

_�] ����o  "	�10Bayesian analyze� RS�2� �9��W�' ���� - ���B�  ��

�,���1� � &�, ��2!��2Q  L�� �� pi L,� L �, W�9�  

Purdue Pegboard� Y2�� 	+�  �$''� L��% ����N 	+� Y ��2�� 	+�  ��

	+ �� v,	�� ����i �$''� L��%� >U �., �$''� L��% ��2V  �� v,	�� ��

RS� � o') �$''� L��%2� >U2V ��� .�	� �� �$''� L��% ���o  "	�10C �2� 

w� .� �� "���22� �,���1 ��� �2Q �) 1�3�. �$''� L��% .97 �� "���� �  .� �7

'>� o') � �� �$''� L��% �� �[� ��  4�$[) �	�4.(  

�� ��� &�,�o  "	�10Bayesian analyze� RS�2� �9��W�' ���� - ���B� 

�,���1 ��� � &�, ��2!��2Q !'7�97 W�9��  L�� �� L,� ��  

Purdue Pegboard� 	+� Y ��2�� 	+�  �$''� L��% ���N  �� v,	�� ��� �

	+� >U �o') �$''� L��% ��2V RS� � ., �$''� L��% �� v,	�� ��2� >U2V 

��� .$�0 L,� .� ���i �$''� L��% ���o  "	�10C �2� w� .� �� "���22�  ��

�,���1� �2Q �) 1�3�. �$''� L��% .97 �� "���� �  �$''� L��% �� �[ .� �7

'>� ���i � .,� ��  4�$[) �	�5.(  

  


��� 1 .������ �������� ����� ���� �����  

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

32 130 114 �� � �� � 1 

30 127 118 �� � "# 2 

45 142 160 �� � �� � 3 

28 126 128 �� � �� � 4 

59 132 138 �� � �� � 5 

10/13 ± 80/38  38/6 ± 40/131  40/18 ± 60/131  $  $  %�&'
�(  

  


��� 2 .�1.� � � �2 34����� 5� �1���* ���6� 7�'�� ����  ������  

 

�1���* ± 8��9�� 

:�5� 

 �!; C  �!; Bayesian analyze 

�5�; C P Posterior probability Bayes factor (λ)  �5�& �<� 

)���*+	 

)-
)'.%(  

*��
0 1 +
� 
��1 319/1 ± 080/5 723/0 001/0 001/0 001/0 2�3	 .45 

+
� 6
%�� 979/0 ± 368/7 

*��
0 2 +
� 
��1 155/1 ± 160/5 762/0 001/0 001/0 001/0 2�3	 .45 

+
� 6
%�� 351/1 ± 738/6 

*��
0 3 +
� 
��1 817/0 ± 660/6 090/0 348/0 348/0 534/0 �7�8 

+
� 6
%�� 107/1 ± 850/6 

*��
0 4 +
� 
��1 535/0 ± 540/7 577/0 006/0 006/0 006/0 .45 
� 2�3	 .45 

+
� 6
%�� 214/1 ± 440/9 

*��
0 5 +
� 
��1 182/1 ± 830/7 463/0 021/0 021/0 022/0 9�.)% 
� .45 

+
� 6
%�� 395/1 ± 220/9 
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_�] ����o  "	�10Bayesian analyze� RS�2� �9��W�' ���� - ���B�  ��

�,���1� � &�, ��2!��2Q  L�� �� L,� W���� W�9�Purdue Pegboard� 

��� RS�2� Y2�� 	+�  �$''� L��% ����N RS� � ���i � ., ���2� 	+�  ��

Y2�� 	+� ��� .�	� o') �$''� L��% ���o  "	�10C �2� w� .� �� "���22�  ��

�,���1� �2Q �) 1�3�. '>� "��$''� L��% .97 �� "���� �� ��  4�$[) �	�6.(  

  

��   

67�8) �7 ��B� �K� �� "�� ��$', .� ?��� "���	� .� L, "0 1�.�  ��

��  "���	��� �[ ��� �$7 W���B � ^9  ��$'� ��� $''� )1 1 .(�Q ���  .b�0

RS� J�, .� "�!��������2� �Q �7��� �� �1	B� �$�1 ���1���� ���$ � �	] .���8 

�9� .[	� "0 .� "���� ����$' 1����� ��� "���� ���P W�	t �� ��^ ���B�  .L,

"���� �7�� � ��� .� "�� ��$', .� ?��� "���	� �� 4	9>� �	] .� .�� ���� 

 "���� ^��%�!i��\(� �B�� �����( ����- ���B� �Z  "���� �� - $%�� 

) L,34�, �� .( �7� Y2�� "���� �7�� y	P	'(� 1 ���e�, ��� �7� 	��Q  $'���

1��� �7� ��.�� � �2� ) L, �$% .�3�� ��� .�16 �1 �� .(�Q  .>P�@� �� ���,�

�9� 1 �U�B�W�' ���� - ���B� ,��� L�[� �[ �� "0 W�R�  $'93$7 W���B

 L�� ��Purdue Pegboard ����  .$% .�3��  

����o RS� .� �� "��� �$�0 L,� .�2� �Q �9��W�' �3 ���6 �2!��2Q 

�) 1�3 .� L��� "���� 1�3 �� y���	� W�9��. w� "��$''� L����� �-� ��22W� 

'>�� ��� �3 �	[� �� ., �$''� L����� �� $'i�7 ��� "��� ��6 P� .�2^ 

w� �"0 "�	� f$�22W� '>�� ��  .� �k� .�	���Q  .��Q �, 1 ��3��  L��%

���� "��$''�  1 ��	� ���Q ��� �Q B .� ?��� "���	� .� ��� �	[� 4�9�

', �� "�� ��$',2Q ', �1$� .� ��X��2Q �)2�Q �� n1	�0 1 $'�	�� �7� 

���� - ���B� ��	� �	��� L�[�� ��� .$���� ���� y���	� ���o  �� ^t�B  

4�$[ 2 �2� �Q � W	+ � 4�9�B� $����9� .�W�' ����- ���B�  L����� ��

�� ��9� Q, �� �$''�� Y W�R2�� 	+� �� ��� � y���	� �	���� $%��  �� �

�3�6 � .�,�� "0 W�R 1 �"��$''� L����� Q,� E�	% �	] .��  �� .�

>U ��X�� Q, �� �$''� L�����2V �����$  .L,  

  


��� 3 .�1.� � � �2 34����� 5� �1���* ���6� ���( �(� �(�5 ����  ������  

 

�1���* ± 

8��9�� :�5� 

 �!; C  �!; Bayesian analyze 

�5�; C P Posterior probability Bayes factor (λ) �5�& �<� 

)���*+	 

)�:�� ��� 

�� �( 

*��
0 1 +
� 
��1 754/0 ± 790/3 695/0  001/0 001/0 001/0 2�3	 .45 

+
� 6
%�� 834/0 ± 107/5 

*��
0 2 +
� 
��1 488/0 ± 620/4 608/0 271/0 271/0 472/0 �7�8 

+
� 6
%�� 408/0 ± 773/5 

*��
0 3 +
� 
��1 536/0 ± 830/4 467/0 020/0 020/0 020/0 9�.)% 
� .45 

+
� 6
%�� 601/0 ± 550/5 

*��
0 4 +
� 
��1 670/0 ± 370/7 410/0 036/0 036/0 037/0 9�.)% 

+
� 6
%�� 625/0 ± 480/8 

*��
0 5 +
� 
��1 988/0 ± 080/7 370/0 053/0 053/0 056/0 �7�8 
� 9�.)% 

+
� 6
%�� 684/0 ± 920/6 

  


��� 4 .�1.� � � �2 34����� 5� �1���* ���6� ���( �(� ?@ ����  ������  

 �1���* ± 

8��9�� :�5� 

 �!; C  �!; Bayesian analyze 

�5�; C P Posterior probability Bayes factor (λ) �5�& �<� 

)���*+	 

)�:�� ��� 

"#( 

*��
0 1 +
� 
��1 556/0 ± 080/4 800/0 001/0 001/0  001/0 2�3	 .45 

+
� 6
%�� 055/1 ± 995/5 

*��
0 2 +
� 
��1 972/0 ± 080/5 126/0 291/0 291/0 410/0 �7�8 

+
� 6
%�� 619/0 ± 260/6 

*��
0 3 +
� 
��1 730/0 ± 410/5 515/0 012/0 012/0 012/0 9�.)% 
� .45 

+
� 6
%�� 807/0 ± 370/6 

*��
0 4 +
� 
��1 904/0 ± 920/5 582/0 005/0 005/0 005/0 .45 
� 2�3	 .45 

+
� 6
%�� 147/1 ± 110/7 

*��
0 5 +
� 
��1 886/0 ± 750/5 369/0 053/0 053/0 056/0 �7�8 
� 9�.)% 

+
� 6
%�� 867/0 ± 480/6 
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"��	[	� �K� �� "�� ��$', .� ?����.� ��  ��3 ��� �Y�'% �@,�  �

��9�[ ��(�9 � >U2V ��� ) $���24'b97 .(2�Q �Q  �� $%� "���	�

W���� �7� t�Y Q, �� � L,�� � .��
�� $''�  W�$� .� $%� "0 1 =) �

� C�e�� E$�3 $��Q '>��  �� .��Q ���e� W�>P�@�� �2"�  L,� ��(�9 

 "���	�9  �� .P�,14 ) L, .�%$� �	[� .P�,797 �� .(2Q  �&�,�Q  4�9�B

�� ��� �9� .���W�' RS� ^+$B2�  �� ��Q .�%� �$''� L��%   �.i�� .L,

� .>P�@���!� �� $%� "�� ��$', .� ?��� "���	� .� �� "���2�� $'��  �� �

�3�6 � "��� Q,� $'7� )25 ���?  .� .(Joblinga �� �� �	Y .>P�@� ��� 

�� "�� ��$', .� ?��� "���	��L3�  "���	� .�16-10  ��$', .� ?��� .P�,

�?(�� "��� ) $��� ���% � L�% L�!� L��B ��4 L��B �� 4�(% .(

 1 ��9� ���e�, J[	� ����% � L�% L�!��Q � .>,	� � "���!�2"� 

�e,� �,���1 67�� � ^t�e�� �� ���� )497 .� (2Q � ^�� 2� �� $�	�  � ��

(��i � L �, �� 4�(%� �,���1 ^-� L,� ��(�9  �� �	% )7 �k� .� .(

�� $,� � .�� "	� >U2V �� ��� "$%�o �3 ���6  1 �RS�� � Q,�Q w��2� 

 1 .L����Q ��� >@+ �k� ���g� �1 ��2.'  �C	3 �$% .�3�� �k� �� WX�9�B

�21� Kj� .�2W�K �2����  .���  

zK� !'7�97 W���� ��� W���� � L,� � h�i �7� ���� - �2�'��  .�

�	] ��� �$7��� "�� ��$', .� ?��� "���	� �� z�����$  �� �L,

 .� L, �$�� z����Q ', �� zK�2Q ) L, .�	!i V����6K@'� .(�  .�

� �k�� $,� w� .�22�  ���Q W���� ', �� �72Q ��	� �V������  Lj� � y���	�

RS�2� K��� �	] .� �	[	� W�>P�@� �� .��P .� $7� ��+2h � ��	�,���  ��+

� W�>P�@� ��
� ���P � L, .�3�!�2���  ���Q �12.' � Q%�� �� $���� �� .

,���� �2!��2Q � (�
� W�	t .�) pi L,� � L,� L,� W�9�2�  L��%

w� o') � �� "��$''�22W� ,	�j�� ��	t �� E$��$� "��� "���� 1 =) �� 

�, �� .��� .���� "��$''� L��% �7� )2L3�� '>�� ��  �$  ^�  1 .�	�

K3	�2L � L,� L,� W�9� �� �� �$''� L��%� "	�  � "�	� L,� pi .�

 �� ���� ���%�Q 9� C$t o') �$''� L��% ��	� �� .PS��� $'�� ��'� .��8� 

 W��e���Q �, .� L��� X�� "1� ��$''� L��%�� �$''� L��% � �7� $%�� �� .

�2!��2Q !'7�97 W�9��  "��$''� L��% �L,� ����N  W��e� ., � ��

'>�� ��� '>� W��e� ���i � ., "��$''� L��% � $'�%� �� ���  "��� �

� �� ���i � ., "��$''� L��% .i�� .$��$�2!��2Q  � L,� L,� W�9�

w� .���$[ �	] .� pi L,�22W� ,	�j�� � �� �� �$��� "��� �2!��2Q 

!'7�97 W�9�� ��  L,��Q w�22�  .$�� �$7����Q � .PS��� $�	� %���  1

!'7�97� >U2V �2Q  �� L,� ���Q  .$%�� �$''� L��% ��  

  


��� 5 .�1.� � � �2 34����� 5� �1���* ���6� 1�B�6B) �� �(� ����  ������  

 

�1���* ± 

: 8��9���5� 

 �!; C  �!; .��;�2 C�2�* 

�5�; C P Posterior probability Bayes factor (λ) �5�& �<� 

)���*+	 

&;<
0<)	  =�

(���  

*��
0 1 +
� 
��1 592/0 ± 495/3 655/0 002/0 002/0 002/0 .45 
� 2�3	 .45 

+
� 6
%�� 496/0 ± 400/4 

*��
0 2 +
� 
��1 721/0 ± 370/2 527/0 010/0 010/0 010/0 .45 
� 2�3	 .45 

+
� 6
%�� 797/0 ± 590/3 

*��
0 3 +
� 
��1 504/0 ± 830/2 367/0 054/0 054/0 057/0 �7�8 
� 9�.)% 

+
� 6
%�� 611/0 ± 627/3 

*��
0 4 +
� 
��1 461/0 ± 250/4 226/0 161/0 161/0 192/0 �7�8 

+
� 6
%�� 613/0 ± 370/5 

*��
0 5 +
� 
��1 690/0 ± 330/4 432/0 029/0 029/0 040/0 9�.)% 
� .45 

+
� 6
%�� 499/0 ± 440/4 

  

+"!� 6 .�-.� " ����/ 0�����	 �� ��-'��1 ��	�' ���2� 3�� 3�	4 ��5!���  

 

��-'��1 ± 

6� 7�	8'���� 

����( C ����( Bayesian analyze 

9���( C P Posterior probability Bayes factor (λ) ��!: 	�� 

�,���1� 

 W����)L,�( 

�2��9 1 1�3 �)�. 389/1 ± 250/11 805/0 001/0 001/0 001/0 Y2�� 	+� 

1�3 "���� 315/2 ± 520/15 

�2��9 2 1�3 �)�. 379/1 ± 120/12 691/0 001/0 001/0 001/0 Y2�� 	+� 

1�3 "���� 274/1 ± 700/15 
�2��9 3 1�3 �)�. 522/1 ± 000/13  752/0 001/0 001/0 001/0 Y2�� 	+� 

1�3 "���� 335/1 ± 440/15 
�2��9 4 1�3 �)�. 449/1 ± 540/17 809/0 001/0 001/0 001/0 Y2�� 	+� 

1�3 "���� 105/2 ± 960/20 
�2��9 5 1�3 �)�. 027/2 ± 290/17 548/0 008/0 008/0 008/0 	+� �� Y2�� 	+� 

1�3 "���� 859/1 ± 810/17 
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'7�� 

�� ��$j��L �7� �Y�'%� %��� 1 JK  �$���� '7;� L, )27 .(1 �Q ��� 
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n�� �7 � �7���� Kj�2K� J,�'� �� $%��.  
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Effects of Perceptual Motor Exercise on Dexterity in Children with Down 
Syndrome: A Single Subject Study 

 
Narges Ghamari1, Shahla Rafeei2, Ramezan Soltani3, Zahra Ghamari4, Mina Ahmadi Kahjoogh1 

 
 

Abstract 
 

Introduction:  Down syndrome, as a genetic disorder, is one of the major causes of mental retardation and results in 
delayed motor skills such as fine motor, gross motor, and visual motor control and power. Dexterity is a functional 
hand skill that requires coordination between gross and fine motor functions that are affected by motor problems in 
these children. Considering the importance of the development of gross and fine motor functions, and coordination 
between them to perform activities such as dexterity, the purpose of this study was to investigate the effects of 
perceptual motor exercise on dexterity in children with Down syndrome. 

Materials and Methods: The present study was a clinical trial with a single-subject design. The study subjects were 
selected through convenience sampling. In the basic phase, participants were evaluated twice a week using the 
Purdue Pegboard Test. In the treatment phase, the subjects participated in perceptual motor exercise sessions 3 times 
a week for 60 minutes for a period of 1.5 months. To investigate the variation pattern in the basic and treatment 
phases, C-statistics and Bayesian analysis were used. 

Results: Bayesian analysis showed that the effect of perceptual motor exercise on dexterity, based on mean montage 
score, was strong in 2 participants, strong to very strong in 1 participant, moderate to strong in 1 participant, and 
weak in 1 participant. 

Conclusion: The results indicate that perceptual motor exercise can be an effective intervention for improving 
dexterity in children with Down syndrome. Thus, studies with stronger methodology are required. 

Keywords: Children with Down syndrome, Dexterity, Perceptual motor exercise 
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� �� - 76� ) 7+��V��� >��O�� (7��R�  �� ����8 0�� :�
!" A��� .7���

 2�+��) /�8 0�� �++V8 ��+" r-�20  �����Borg) (26 �, F�? .�� ����
 � (

 �� 7+��V� 0�� 	" �4�13  �815 ���� .���� (7<  �8 7<  ��") 3�� �� �?  ��O��

SPSS  	<R�19 )version 19, SPSS Inc., Chicago, IL(  r-� 	� -ANOVA 

���� A���  lm  �� A���98 A�?05/0�� A���, \+5f8 1.  

  

����� ��  

 :-�P ��1  - ��- 1�I 1�  	� v4��� 0�6/y�BMI )Body mass index (

���4��, ����8 x�y 	� A�!=��� .7 � ��� 	���� �?  ���V8 Y+R�8 t��y �� �?

����8 �� �4]. 0�R5P  .�� 	= �f� ����8 0�R5P \" ���V8 	� �?�� 8t+�f 

�`�. \" 0�R5P !���8� 18 	R5P �4� .�+���+� ��O+� �!=��� A�-� ��d8 �

t+�f8 ����� 94 �4� ����.  qmI 	� ��+� 	" *+ , �� A��4� {+? 1	����� :4y ��

 .���+� >+� 1���� 	
��� �9�O� [�P�� �� - ����8  

 - ���-� 7��R� A�����"�4S W�����- \+5f8 	� v4��� 0�6/y�

 :-�P �� ���-� 0���� A�����"�4S2 ���4�� -  A�?1  -2  .7 � ��� 	����  

 :�?-� �+� 0-��8) �-� �5�� �_� :���-� 7��R� A�����"�4S  
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 :�4��,001/0 < P  -19/14  =)16  -1(F�!V� (  A4��� 1	�/S �4y 	� .�4� ���
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��   

����  :-�P A�?2 �� ����  - 7��R� A�����"�4S A���� �?�� �-� 	" �?�

��4� A�8G�� 7=R� 	� ���-� 0����   7"���� 	" ��� 	� 	P48 �� .7 �  ���4P

 t+�f87  �813 ��4� q��  ��� ��-� N� �� - 	��  �� 1���  	" 7�� 	d+
� ��48

�����48 �� ���� �?�� �-� �8G�� ��- - �I 1�  �, �
"�. A�?  ��� �� - �?

�, �8G�� A�����"�4S �� t��y  1�-� -� [4�d� �� .7 � 	
��� 2�9V�� �?

>+� 0����  *+8�8 	� ���-� 0���� - 7��R� A�����"�4S �4��,56  -  

71 > �� �� 	" 7 � ���. �� ��� .�4� ���� 	�4 	� F�? u��p- 1	���  A�

��P� 7+��p ��"�4" 	" �4� ��� u��V8 ��n
�� - �!
��� �� u��p- �, \��" A

���� ^���� N� �� 	" �4� �,  �-�. 	� 0���� :,100 ) � ��25 1���� F�y �� .(

 7"���� �6��
P� ^+f� �, - 7 � ��4� ��������� ���4P  ���H �� N� {+? 	� �?

\9� q=!� ) o45m� A�����"�4S A�+��d8 	��4�7+ ���� A4��� 1O+�,  1:,

7���. 6��
P�	
���� �= �!� � �
 � (7=h� r��� - �  ^���� �+!H �� .���
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��� �+� �� \��" �4y 	� �?  
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�, 7 � ��� w6�� ���� 	" ��� 7=R� ���4P \9� q=!� ���H 	� �?  A�+

) o45m� A�����"�4S��d8 	��4�7+ 7���. 1t�4� A4��� 1O+�, 6��
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.�!!" ��+� �= �!� � �
 � (7=h� r���  

  

 
��(1 )*�( +�,-.� . ��"�/0 ��1��� ��  

   *�!"# .  %&' �� �
�05/0                                     BMI: Body mass index  

  

 
��(2.  &�/0 3� 4��� +�,-.�ANOVA �"�" 5��� 5����� 5��  

�)6�   ���  
���� ���%  ���7� ���%  ����% &��"  

)16  �1( df  

�;�*�  

)16  �1 (df  

����% <)�  

)16  �1 (df   <)=��)± ��)* >��!��   <)=��)± ��)* >��!��  

)*�+� ���,# -*#
�����.  /0� )�#	  2/26 ± 7/65  5/31 ± 3/46  9/52  =F  35/6  =F  47/0  =F 

4� )�#	  6/27 ± 3/68  9/17 ± 8/71  010/0  =P 020/0  =P 500/0  =P 

)*�+� 6��7# -*#
�����.  /0� )�#	  2/13 ± 0/75  9/17 ± 0/67  20/56  =F  19/14  =F  18/0  =F  

4� )�#	  6/11 ± 1/77  0/12 ± 2/90  001/0 < P 001/0 < P 680/0  =P 
  

  

��, 

���% 

<� (
��)  <)=��) )± 

(��)* >��!��  

�����) �? (��  (@�%�;)�) &/�  BMI )@�%�;)� �� A�� ��(  

 <)=��)± ��)* >��!��   <)=��)± ��)* >��!��   <)=��)± ��)* >��!��  

�8�9� 60/1 ± 5/9  94/0 ± 50/128  94/13 ± 13/30  94/5 ± 75/17  

*��: 95/1 ± 3/10  70/12 ± 20/140  45/13 ± 00/38  41/4 ± 69/18  
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�� t��m�  - ���-� 0���� A�?

��� N��O� �9�� �h"��. 	� ���-� 7��R�  �y ��� 1���6  �, 	� ����8 	
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�+� �!+��� ��"�4" A��� *+ , �mS 1* �!� 0��n� - AO��
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 ��4� �� ���5V� - �����- 	+P48 �� W� �
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 ��!8 1������ ����8 ^���� ���" Y?��� - ��"�4" 7�/  �+�]827  �� ����
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. .���� t+�f8 �� \��" A��9�? 	� �`�. ��"�4" - �����-

��8 	R5P����8 �� Y+�
R� 0��n� 	� ����� :-� �!�  ��-� ����� �� .�!
��� �?

	�4 	� ^���� 10�!���8  0�R5P 	���� A��� A���� \���8 �����- 	" �� A�

 �!���8 0�R5P �� �4]. 	� 7=R� �����- 7+ �R. >?�" .�!
��� �!���8

�� �, ����� ��� 7=h� ����+� ���48 � 0�!���8 7+!�� 	� 7=R� �? .���� ���-

 A��� �6��
P� 7���. q=!� 7�4�8 �� ���-� �!���8 	����� �+_b8 �!V� 	� ���

.7 � A�����"�4S >��O��  

 A�����"�4S 	��n� t=yBanduraY�� �� �9� 1 r-� ���8  >��O�� A�?

) 7 � t�4� A4��� - 	��d8 A�����"�4S11 2���� �� 1t+�f8 3�d�� ���� �� .(

���!H 7��� ����!+��� 	" 7 � �V+=y .7���� �4P- ���-� t�4� 	��d8 A��� �

A��� �� �?� �� �? �O��g A�]
I� 	� ��"�4"  ���-� 	� 3��I� �4S 	��"�4" A�?

�� �, �� �S�� 1��� .�!!" �� *+ , ��H� ���-� 3��!? �?  �<58 	��d8 - ��4�

�� ��+� ���-� 	� 7=R� ���-� A��� �V��� �58 	��d8 ��� ���� .�!!"  ��

7��� �� A�V� A�? *+ , A�!+��� Q�4" �58 	��d8 1�+!��? .�4�  	� 1����

0�=6 - ��!� A4��� � /9�? ���  A��� �4�, �� \��=8 �?  1������!� .�4�

*+ , Q�4" A�����"�4S >?�" w6�� ���-� �� *+ , 	��d8  - ����

� /9�? �� ���-� 	� 7=R� -� A�? �� ���-� �!���8 	����� .�4�  �+���8

 ��" �+�� ����8 �� :�V� \9� 	� �� ���d8 �-� A�!+��� ��"�4" 13�G �
+!��

 1������!� .��
�+� k��8� ���d8 �-� ��"�4" A��� �=+ , {+? :�. �+6 �� -

��  t�4� O+����� >��H 	��d8 N� ��4!6 	� ���-� �!���8 	����� 7� ��48

��"�4S lm  �4=�� *P4� ���d8 �-� A����, �� A��� �, - 7 � ��� �?  �� �?

 .7 � ���" \��=8 �!+��� ��"�4" ���  A��� t�4� A4��� N� 	�  
>��H 	� 7=R� 7=h� r���  	�����H q��!� �� ���� �9� 1-� >+� A�?

 A�����"�4S �4=�� �4n!� 	� 	" 7 � ��� ���� ���� .7 � A�����"�4S 7�4�8
>��� �, A��� ���� ���4�,  u��p- �?��� \��V8 O+����� >��H  �� * �!
� A�

�, ��95�6 - t�/6  	� 7=R� 7=h� \���8 t��y ��� �� �8 ��" Y?��� �?
>��H �, �� �?  �!V� 	� >��H .�4� ��d�� �?���P 7+V`- - ^���� 	" 7 � A

 7 � ���� �, 3�d�� A��� �4S �����48 	� 7=R� 1�4P4� A�?�-�� 	� 	P48 �� ���
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The Effect of Facilitation of Running Training Conditions on Running  
Self-Efficacy in Blind Children* 

 
Zahra Aghakouchaki1, Vahid Zolaktaf2 

 
 

Abstract 
 

Introduction:  In many cases, social conditions are such that reduce mobility opportunities, particularly the 
opportunity of successful running experiences for blind children. As a result of this issue, self-efficacy is reduced in 
blind children regarding running that is a necessary activity for children’s motor, physical, and psychological 
development. Hence, the aim of the present study was to assess the impact of facilitating running for blind children 
on their self-efficacy regarding running. 

Materials and Methods: This quasi-experimental study was conducted on blind children from an elementary school 
for visually impaired children in Isfahan Province, Iran. The experimental group included 8 children (2 girls and  
6 boys) with mean age of 9.5 ± 1.6 years and the control group included 10 children (3 girls and 7 boys) with mean 
age of 10.3 ± 1.6 years. Facilitation of running in this research was implemented using an interface belt for group 
running of blind individuals. The exercise program consisted of 3 45-minute sessions per week and lasted for 6 
weeks. Running self-efficacy was measured before and after the intervention using the Running Self-Efficacy 
Questionnaire for Blind Children in the form of interviews. Data were analyzed using repeated measures ANOVA. 
All P values of less than or equal to 0.05 were considered significant. 

Results: The results showed significant interaction between running distance self-efficacy (F(1, 16) = 6.35) (P = 0.02) 
and running skill self-efficacy (F(1, 16) = 14.19) (P < 0.001) in the experimental group. Moreover, the results showed a 
significant intragroup difference regarding running distance self-efficacy (F(1, 16) = 52.9) (P = 0.01) and running skill 
self-efficacy (F(1, 16) = 20.56) (P < 0.001) in the experimental group. However, intergroup differences regarding 
running distance and running skills self-efficacy were not significant. 

Conclusion: Significant improvement in self-efficacy of the experimental group could be linked to the strengthening of 
self-efficacy resources as a result of running training in facilitated conditions. Findings suggest that not only is running 
training possible for blind children, but it also has optimal effects on the improvement of their running self-efficacy. 

Keywords: Blind children, Running, Self-efficacy 
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���� ���S ���'8�� ���*�  H� ^�/ .��� ���% ��  I% ��"���;�9 I>L�b*�  ����%

 ����1�% ��O ��S rb� �% +�>� ��= .�  !��� �f� I% <8-*F%��� ��%.  

  

�� � ���	 ��  

 I>L�b* J��E�� H�  ���L�% ���*H4��  ��% � �* �� I  .�� ��"�� �� ��� F%���  

50 ��1�% )40  ��*� 10  (�H E�� F%��� I% <8-*2  ��� ���� E�?�� ����� J�% H�

�� ��� F%��� J1"�� I% ��= s]$8* k����  ����]� ��= ���� M��( I%

����1�% ���� !�/���>* .���� l�$8�� R*�� I>L�b* I% �H � ��*  ��� I�*��45 

 ��60 +�� � !N�% !�8��� ��O ��S ����*126 �	�* �� �% ����  �8�L U��� �%)

���>*  F%��� J1"��4(���*  RS��9 �6  F%��� Id%�� ��*��% )8.(  I% <8-* �����

�* TH�� �8��% �� ��% �� I8'/ �/ �� I  F%���   ����� ��O ���� !���� �����

 H� ��N�%95/160 �	�* ���? �8* � !���� ���������� �� �9��? Id%�� �/�  ��?�

����� �� �#8Q� �/�% �  �o �8��  � ��<\
 ��9 !�/��� �R(�'* �� ���-f

) ���� t��O I>L�b* H� ��� F��%17.(  � ���� !�/���>* u�mL H� ����% H� v�

FQ���������� k��� t��O� I
�S ���� I% ����]� M��( I% �����  �� I% �� 

� �% I>L�b* J�� .���� X�Qd� +�8�  � I	O��* ����h��� P<O� I8�1  ��� ��#�

�� ��"�� ��&'(� ���� ��	
F��;� ��� ����1�% ��1� .  H� R-S �� �S<O� I*��

 R*�  w�dm� ��"������   .���� I�?�� ��  ��"�� T�� ���* �� �  

F�� � 3 I% �HN I  ��Q� F&? ���� � ����� !H��  l�$8�� ����1�% ��/

��8��� �&%��* ������ ^�]* ��*H � k���� ��� H� R-S .��*H4 E���� 

I��*H M�
<:� .����� R�1� ...� v�? �J� R*�� ����� !�  I%��1�  K� �����

 �� I�(�� ���_= X�x�� �4 H�  �/�� F���OI  ����� 48  F �� H� R-S F
��

.���  F��
� �� �4 ��*H4 ��  ���� ������/��  ����� F����� ���  I��� y�/

 ��&�� �( I% ���8m� � ���S�� ����� ���� I%��* ��*H M�* �� +�>� ��= M�

F�>;� �� I	O��* �� ���� ���S .�  !�/A  �� �����  y�/ ����� I  !��: I%

���� v9 . I*���%R*�� I	O��* ���� 4  � ���S�� ����� .� 6  ����� .� 

 +��?) ��% ���8m�1 ���  I*���% �/ .(H� 4  .� 30 I���f  �% !�15  I���f

  �/ J�% F9��8�� � .�30 .�  J�% F9��8�� I���f  [	8$* !�/ R���

����� )13.�  +�1
� e���� .( ��% ����]� M��( I% �/  �k��� 

FQ���������� M��( F��� .e���� .�  !�/ �� +��? +��? !�/ I�����? 

I%�? �? A�� I% !�m� I  �� �O�% .�  �/ H� ����� ���S�� � �O�% �� H� ����� 

���8m� E��� �* �� � ����� I% M��( ����]� �� H� +��? �/ �� l�$8�� 

�* ���� . .�   �� ����  F �� I  �� ��"�� !�9 �� � +�>� ��= M��( I%

�* �����  U�Q9� ��O ����� .�  ��*H M�* ��1�� H� �>% � �� �  I% �����

�* ��������% ��O �>�-: F�>;� .��  

  

 
���1. ��� ��� ��� ��� �����  

���  ��� ��� ����� ��!� 

	
�� ��  ! "# )Knee flexor �%&'( �� (

(�) *+,-
 (*�� 

./ 0%/� �(� ��  ! �!�1 �� ,-
 2�.3�4 �� ./ ���5 ��6 �7�8 9
�(��8 ( �1�� ���5 :�; �%&'( �� �� <� *! .��> 

./ 0%��� ���	
�� �?6 *8 �� ��6 �� �%&'( 0�� �� ��(@2 .3�4 �� ./ ��- 0%��� �?6 *8 �� (� �-� �A
	/�@ *! .��� 

	
�� ��  ! "# )Knee flexor(  ��  ! <��B
 (

) C��Add(�) *+,-
 �%&'( �� ( (*�� 

 �%&'( �� 0%/� �(� ��  ! �!�1 ��Lotus ./ ���5 ./ 0%��� �?6 *8 �� �6 �%&'( 0�� �� ��  ! �!�1 .��> ��(@2  ��

.3�4  *!./ ��- 0%��� �?6 *8 �� (� �-� �A
	/�@ ���. 

Lat flexor (�) *+,-
 �%&'( �� *
�1 (*�� ./ ��� ; �(� �� �,-
2 .3�4 ��  DE5 "� �� �� 9
�+6� C�+-A
� *!./ ��! �6� ( ./ ���5 ��6 �-� �� ��  �6� ( ���

./ *A
 �%&'( 0�� �� �� ./ ��?%8 �6 �-� �A
	/�@ .�1��  ( ��+,��F
�@ ./ GHI �?6 *8 ��?%8 ��� -!%�. 

 ��J5�� �%&'( �� 	
�� �	,
�+,!� ( K%� �	,LM

(*�� <�) 

./ ���� �-� *8 ��  ! �!�1  -!%�2 .3�4 ��  9���	
�� ( �	8 C�B�(@ �N� ��O+
� �� 9����� *!�(�4 90  .�	8 "# *Q��

0%��� �?6 *8 �� C�� *! �A
	/�@ �(�%
 *M%6( *8 �� C�� DRE/ ./ ��- ���S D/�! �	� *8 ./ :�; .�1 

 �%&'( �� K%� �	,
�+,!� ( .Q��# �� 
�#�T

(*�� <�) *+,-
 

./ 0%/� �(� �� �,-
2 .3�4 ��  .M#�� �?6 �(� �� U/ ( �	8 "# 	
�� �� �A�� ��� ( �1�� ���5 :�; �%&'( �� �� <� *!

� ��6 �� .�1�� ���5 ��1 :�; ��� C��� ./ 	MQ ��1 :�; ��� �?6 *8 ��(@2 .3�4 ��  �?6 *8 �� (� �-� �A
�/�� *!

./ ��- 0%��� ���. 

 �%&'( �� *
�1 �	+!�+�� ( �	+!���� S�	,
�+,!�

<�) *+,-
 (*�� 

�	8 *+,-
 .3� ; �(� �� *! .3�4 ��S ./ :�; �� 9���(��8 �� .L�  V�	; *8 ( ��!.H� ./ ���5 * %6 D8�H/ �� ��� �A
	/@ .

./ ���5 �� �6 �-�  ��> ( �� (� �6� U/./ ��> ./ W3�N/ �?6 *8 0L?/ �4 �� �� (��8 ( -!% �8 ���	/ (��8 *! .
�/� �� �

.��%A8 ���5 0%/� 

 ��J5�� �%&'( �� 	
�� �	,LM ( �	,LM ��+
X�

<�) (*�� 

./ ���� �-� *8 �� -!%�2 .3�4 ��  �A
	/�@ .�	8 :�; ���� *!./ 7�8 �� ���� �� .L� "� ( ��(@  C�/�C�� DRE/  �� �� U/ ( "# ��

./ YLM .6�(� ��!. 

(*�� <�) �/� �%&'( �� K%� �	,LM ./ ���� "L1 �(� �� -!% <��B
 �� ��	
�� �� .L� ( �60 ./ "# *Q�� ./ *+1�� *A
 �%&'( 0�� �� 	
�� .��! �1.  C�� �A
	/�@

./ � M8 ��  �� C�� DRE/ �� ��!D/�! �	� *8 � ! :�;. 

 (�) *+,-
 �%&'( �� �	6��� ( *
�1 �	,LM

(*�� 

./ 0%/� (� �� �,-
2 .3�4 �� �6� U/ �A
	/�@ .�	8 :�; ���� *! ./ �� �� F
�@ ( �-� *! .3�4 �� ( ��%>  *A
 :�; ��

 *+1���6� ��1-� *%4�
 �� (��8 C��(@ 7�8 *M%6( *8 �� *
�1 S �6 *8 C��! <��B
 ( �D/�! �	� *8 ./ :�; 	?
�. 

 <�) *+,-
 �%&'( �� F
�@ ( *
�1 �	,LM

(*�� 

./ 0%/� �(� �� �,-
2 .3�4 ��  *8 *
�1 �%&'( 0�� �� .�1 ���(@ 7�8 �	> <��B
 �� ( �1 "# F
�@ <� .�	8 :�; ���� *!

./ ��- 0%��� �?6 *8 �� (��8 �7�8 *! �A
	/@ *M%6( ���S D/�! �	� *8 ./ :�; �1. 
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 +�� /��$-���� ��	
 �� ./�0�11 ���1� /5 !� � �34 /1394 341 

 ��#8�� k��� ��O ��S ����*�H���� ��S FQ� !���  ��O  

ACCU-CHEK )ACTIVE ���1L4 (�H����  ������ I  �� !���)61  (�(�� �

����� )89 (�(�� �� �� �HNF� ��O ��S .I-��* �� �K�  � I	O��* H� R-S ��%

K�  ��%�H���� .�  ��"�� H� �>% I	(��<% ) �� !���20 -18 +�*�� G�H�� .(  

����  �/I	��� I% ��*H4 Shapiro-Wilk ����% �����. ���� F��&� ��  �/  

��*H4 H� ���'8�� �%  M��/��* ���� �% v������ ��L��4 !�/  

)Repeated measures ANOVA(  �Independent t �� ���  �����SPSS  I$Q�20 

)version 20, SPSS Inc., Chicago, IL, USA (���* �"��I 	m� ��R ���S F���.  

  

����� ��  

50 ��1�%  E�� F%��� I% <8-*2 ) I	O��* ���� �� ��20 ��* � 5  � (�H�/��   

)20  ��*� 5  (�H��8��� ���S���% ���� sO�� � �H� ��S �J� J�#���* . 

)Body mass index  ��BMI( ��>* M��'� ���� �� !��� �#��� �%  F����

)050/0 > P(  +��?)2 .(  

  

 
���2 . #$%��$����$&' ���( �)  

�$&' 
��*�� ���� 

P 
#$%��$ #$%��$ 

06 ([�6) 8/4 ± 44/50 8/4 ± 90/50 680/0 

C�( (\�>	M%!) 9/7 ± 80/70 9/6 ± 30/69 490/0 

�5 .+
�6) (�+/ 2/5 ± 30/171 2/5 ± 60/171 870/0 

BMI ( 8̂�/�+/ �8 \�>	M%!) 01/2 ± 10/24 9/1 ± 50/23 350/0 
BMI: Body mass index 

  

 ��*H4Independent t  J�% ��O ��S J�#���* �I	O��* H� R-S I  ��� ����

�>* ^<8O� ���� ��� ���! F���� )840/0  =P .( ��S J�#���* IQ��d* ��q�* I%

��*H �� ���� �� J�% ��O  ��*H4 H� I	O��* H� �>% !�/Independent t  H� R-S

 ��S J�#���* I	O��* H� �>% I	(��<% ��� ���� ��*H4 J�� I  �� ���'8�� I	O��*

�>* ��: I% I	O��* ���� �� ��O�  ���� H� �81  !����/��  ��%)001/0 < P (

 ����1�)1(.  

  

 
 +�)�,�1 -� �./ ��0�12/ � 345 6�* ��5 789 .���( �) +) ��*��  

* ��?��>* M��'��  rb� �� ���001/0 < P  

��   

 ����1�% ��O ��S �% +�>� ��= ��<\
 .�  �f� �./�0� J�� �� I% <8-*

��� ���� I>L�b* H� R(�9 W��8� .F��� ���S ����% ���* F%���  I 20  Id�S�

�* +�>� ��= ��<\
 .�   <8-* ����� �� ��O ��S !��� ./�  n
�% �����

 E�� F%��� I%2  .����I%  ��H���% ��� ��"�� M�>L�b* � M�>L�b* � M�����9 !�

���Q���  ���� �� ��O ��S ����* ./�  �% +�>� ��= ��<\
 .�  ��fh�

���� ��� )13XQ���* w��: H� ��<\
 .�  .( �* ���/  ��S ./�  n
�% �����

� ��OX�Q��* J�� .���  rb� .����� ��8	�� M<\
 �1Q�� R*�� �/

GLUT4 )Glucose transporter type 4 ( K��8�� rb� .����� �I	\
 ��

�* ��Q �  ��0�Q � ^�]* .����� ��*�� ��L�� �#���% M�>L�b* W��8� .���%

!� ��L�� .�����  G1"� ./�  � ���� K�8 N ��L�� .����� �J%�  ��Q �

�'Q� ��� ����  I	\
 �� J����  .F��J��o1/� �* �1Q��  n
�% �����

 +�d8�� � Rd� .�����GLUT-4  � ��S ^�]* .����� I"�8� �� � �1L� ��� ��

�* +�>� ��= .�  � n
�% ������ .��� �1Q�� ��" ��J1;�  +�>� ��= .� 

�*  ��Q � K��8�� ��� ��H4 n
�% ���������  +�d8�� .����� n
�% �4 ��� ��H4 I 

�* � �	� ) ���23-21�% .( U��� J���  ��?� �% �� �1L� ��� ��������N��� ���d�

�1� �� ��� ����  I	\
 ��;�
 R� IO�i .F��� �q� �� T�*�O ����  

w�dm� �� Nelson ����1/ ��  �f�20  �% +�>� ��= ��<\
 .�  Id�S�

 ����� ��O ��S ����*8-* I% < .�� ����% F%��� �bO Z�>* �� ����� � F%���

 I>L�b* H� R(�9 W��8� ���4 ����� ��O ��S ./�  �#���% I% <8-* H� �>% F%���

) ��% +�>� ��= .�  +�1
�13( F��� Fd%�b* �;�9 ./�0� W��8� �% I  . ��

I>L�b* I  ����� ���% !� �* .�  ��*H �� ��� F�>;� (�9 W��8� �% ����� H� R

) ���% �fg* .� 16(.  ���� ������/��  I>L�b* ��Nelson ����1/ � )13�(  H�

%��* I	O��* ���� ����� �% F�>;� u�mL ��8���� F& ���� ��?� ��
 �#���% I 

�/�� �* I>L�b* J�� �� �>S�� J��o1/ .���%�  I>L�b* �����4  �% �&�� I	O��*

�� ��"�� F%��� Z�>* �� ����� !��A �L�9 ��  ����� !�� �% �;�9 I>L�b* I 

 E�� F%��� I% <8-*2  ���� .F��� ��"���/��  I>L�b*�;�9  ���*H k���� !����

I%��* ���* � �� ��% I	O��* �����  I  M��'� J�� �% ����� ���S .�  F�>;� ��

�* ��8���� �*� �1� U�Q9� ���  I��� y�/ .����   

 ��w�dm� Park� �h= .�  ��f J�%�	��1/ � ��O ��S ����* �% +�>� ��

 ����� I	�H��	� I% <8-* M�* I% F%���8  F��� ���S ����% ���* I8'/�  W��8�

 .�  +�1
� H� �>% I	�H��	� J�%�	��1/ � ��O ��S ./�  ���/� ���� �4

��% +�>� ��= )14(  �% I  �;�9 I>L�b* H� R(�9 W��8�F��� ����$1/ �� .

b*L� I> ��X/  �����/�� J��o1/ � F���� ��?� �>S���  .��% J���� I��1� X"9

 I>L�b* M�S |�d� H��;�9 ���� ��?� ��/�� ��% �>S��A  I%!��:  ���� ����� I 

�/�� ��8��� ���S I	O��* ���� F�>;� � k���� ���  I%H� ��=  ���  I  J��

J���%��% .����� F������  �� ��<\
 +�>� ��= .�  ��fh� �;�9 I>L�b* ��

F��� ���S ����% ���* +�>� ��= F �9 �% IQ��d*. /1J��o�  I��1� X"9

 .��% �	-S M�>L�b* H� ��N�% �;�9 I>L�b*  

�I8�� �/! ./�0�  ���% �;�9��   J�� +�>� ��= ��<\
 .�  I 

 ����
 I% I  ���� �� R�Q��8�����*�� ���� K� �#��?-���* J��  ���d� ��

���� ���S ���'8�� ���* TH�� I% ��1�% R��1� .J��o1/� �*  F��� �q� �� ����

�* �&�� I� �8	�� M<\
 .�  I   ����
 I% ������ �� J��#��? ��*�� K

195.70 197.70
178.90

196.50

100 
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140 
150 
160 
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220 
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 +�� /��$-���� ��	
 �� ./�0�11 ���1� /5 /!� � �34 1394 342 

 E�� F%��� I% <8-* ����1�% ��*��2 ��8Q/ ������ TH�� ��"�� H� I �  ��  I%

��� ���%� � !���Q% �� I	%�* ��� �#�� ����1�% H  H� ����� ���  I*���% K

 I8�� J�� �J��o1/ .��  ���'8�� ��O �� ��?�* � �	� rb� +�8�  F&? ����

T<� I% H��� M� �9 H� �* � ����� �1  !��� !�/ �4 ����  y�/ ���% �� �/

 � M���*� ����;� M���&"� I����I���/ � �#�� !�/! .��� ��"��  

  

����� ����  

�I8�� I>L�b* !�/ �;�9  R%�S �f� +�>� ��= ��<\
 .�  I  ��� ����

 ����1�% �� .�  +�1
� H� �>% I	(��<% ��O ��S rb� ./�  �� �&?��

 E�� F%���2 ����.  

('"-�3� �1  
I>L�b* F����m* ��;�9 % I��1� X  X"9 I �� �H ����1�% ��-1  }�]O

J��o1/ � U�8���  .��% I	O��* ����  ��*H  

"�4���5�1  
I>L�b* �;�9 FO���� ��<\
 .�  M�* ����  �f� ����% I%.  ��&����

�*  ���� �% �4 IQ��d* � .�  M�* ��	% �f� ����% I% ���>L�b* ����4 �� ���
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Immediate Effect of Passive Muscle Stretching on Blood Glucose Level of Patients 
with Type 2 Diabetes 
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Abstract 
 

Introduction: New evidences indicate the effectiveness of passive muscle stretching in decreasing blood glucose 
level. The aim of this study was to evaluate the immediate effect of passive stretching on the level of blood glucose 
in patients with diabetes. 

Materials and Methods: In the present study, 50 patients with diabetes were randomly allocated to two control  
(n = 25) and intervention (n = 25) groups. Patients in the intervention group received a 20-minute passive muscle 
stretching intervention, but patients in the control group did not receive any intervention. The level of blood glucose 
was measured before and immediately after the intervention in the two study groups. 

Results: Immediately after stretching, the blood glucose level was significantly lower in the intervention group in 
comparison to the control group (P < 0.001). No significant difference was observed in the blood glucose level in the 
control group before and after the intervention. 

Conclusion: The findings of this study indicated that passive muscle stretching has a significant effect in the 
immediate reduction of blood glucose level in patients with type 2 diabetes. 
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�� -hX�G� D� �W+�� i+= �� �8 ���$ ���$.  

  

�� � ���	 ��  

���� \�� D� �w�J *WF�e� -  �$ ���(��! _G�*  �$ *����(R &�4���>�i	�#�  .��$

W,Q+P ���� *WF�e�  ���)��) �� �+GM� *$ X�2� �P2/� ���) 24  ��30  *4��

���  ������ i��W� v��� �$ .����� V+��Desmarais ����,4 � ���)��) �

 �� �+GM� &����P2/�  ���) �� H�I/� ����  *)���> \���+�&  *�� G

���s�� � �() ������s�� *�� G �D����  ���+$�8 �4  D� ��,)50  *,	) x+4 � ���$

 N+)��*,	)�� � *) E�� ���$ ��(��$ *����� &4+x � *������"& ������ D�� �4 &

 �� �	����8 �4  ��� ��4���)15�8 D� .(  *(+�D �� ��Q�� ]$�(� f2= *) �Q

Z�= ���� &�4-  ��2�
� 34�5! *$ *��,� *� D� ��,) H�#��� ����(�  

�,� ) ��#$16 �($ D� ���$�+E ������G ��4 *�  ���W� �$��$*��,� D�+����� &�+�  ��'��P>�� 

�	
 �4 *$ *	G��� K�� -��� �� ����  �$ �����*WQ���  (()�� �Q�� �� \���� � *$  

-���  �(,>�4*�  H�#��� *��,�.����� *��,� D� �4 $+E ��WQ���� ���� *)& 

KX� �4&  ���� �� E� �$ N��(�� ����� ���< ��
 P��� �$ ���(��F�� � ����$

*$ ����)�) 	)+(+j ����� ������ K��) V��� � ��� ]��Q  )��  ������ ���

(������ �� ! ��	
 ��"���� *$ *�I$��)  *WQ��� .���� ��� ��$ �����$ ���)  

 �$��D�� f2= ��)��) ���+$ ��$D �+GM� ��Q� � ��WQ��� *+F�� -�
X=�

 .�� P2r ����� ��y��� PI+F �� ������� ����� 3#$  ����!�� _��� �����$�

�� P�Q ��WQ��� D� ��(�	� P���G�� D� z! _���  )�� *$ ���$�� *WQ�

 V��� ���� &�4��+W� .����� -�
� �(�<��) ��� � 0�� �"�4�5! E� �,��.�

$ K��)+E 24  ��30  �������  *#I� &�4��'(4 v��� �$ K��) �	���

3��! ����> ) VJ��� � E+(� *���Ages and Stages Questionnaire  ��

ASQ) (17*e+J *,4 �� (  �4*$  *) ���$ �W+2= �L�2��� &���^�$ *e+J  Q

��,� ��)��) P�X� v�(���) _��� � V+,� ������ _���  .�� �4�GM�+� 

$ ��$D+�� �P	
 ���$ D��($��� � !�� s�F�����j �� ����  D� ���� E�� .��$ ��G�(�

8 � )�� �� ��� ���"��$ K��) P����$ �����! ��4��� f��=��(� ���D ��

T��! &�4 "���$+*�# (�+���&  {� *^�� )Auditory brainsem response  ��

ABR &�� D� P� �� � �(+$ � f	J � Y�� mu#�� j� ! _��� (

 m#��  )�� ��,4 �� 0��=� H�u
� �  {� mu#�� � .�*�� G  ���+$ ���s��

 L�2��� &���^�$ P���> ��� ��> ����> *#I� v��� �$ K��)  

MacArthur-Bates )Communicative development inventories  ��CDI) (18 (

.��8 P�� *$ ��� V+,� E��F�� _��� *)   

 �*����$ \��� D� V2^*I	Q &� 4���� ���+N  �� ����k���� E,w *) 

��$ 34�5! S��4�������G &   ��4 �$P��w� ��> V+,� �*��4��8 *���  ���8�,��V 
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��$ �� ��G& ��) ���<� *����$ �� P)�� *$ �34�5! �^XG� 0��� f2= � ��

�8 [	+> � �u#� -�
X=� *) �� ���� ��W� �4  D� ��� _2w ���|��� &�4

�8 �� �^�$ *WF�e� ���"�4�5! � � _.> *����/� -��� *$ �4  ���D �4 � ����

�� �� ��(����G �(() �y� S�� *WF�e� �� ����)���� *���� D� �(�I����. ��  E��

 *I	Q���� �� ������G D� P+F�W> \�� &�4  0 (� �� ����X��W� � ���D��  +� �

 H�2�� &D�$ 0�l� K��) &�4 ��  �J��= 0 (� *+2� ��>�$ K��) �4 &��$ ��

.��� �8 -���� �$ �E+(O,4  �4��$& � v��� �$ K��) �4+�4D�&  ���D�� �&�

�j ��$ �s�� *
�,'�& ��*	G� EMT P���> D� CDI H�2�� .�� H�#��� �

 &D�$  &�4�"F �j���
 �����
 *��G V��� E��F�� �y����� �$�#��� &�4

��+� � ���+J �E+��� �P!�! ��"�� H�2�� &�4  E+R��Q �}�� �&D�$  ����� &�4

H��) -��) � ��u� &�4  �^XG� *�+,) _��� *WF�e� &��Q� .��$ ����u� &�4

���� �� ! ��	
 ��"���� 34�5! .�� ���,� D�'� ��  
 V2^ �-�,	) N+)�� � 0�W>� ��+$ ������ ��+$ �� K��) &�4���>� *��! _G

 �u#�� -�2r �� �� *2��/� D�� *� *	��> *$ *I	Q *� �� � *	G��� \��� D�

*Q�� &5������ NF�^ �� � \��� *	G��� ��W$ *	J�� �� .�(4� ���� ��- 

T��!  �� ����� ��4�*F�.� �4 _G �� �"�� ���>� �� � �� ���� YD��8 i	�#� &

*Q�� &5������ �� .���� �^�$ *��!- T��!  *) �� ���� YD��8 ���� *$ �4� *$

=�2��� YX� *����4� 4� ���� *Q�� K��)�� ��$&  *$ ���R L�2��� �� �$ T��!

���$ *���� ���R P+F�W> �  *) ����D �0�d� ��= *$ .�() i+��� �� K��) &�4

 ���"$ ���� �P�� 3���
 *$ ���� �~o 0�J �� K��)» P���
 *$ &��� ��

�� �~o �&� .« ��+$ �� m#�� -��++{� �&�W$ ���>� YD��8 \��� KX�

 *� �= P>��+! ��
 � -�2r �� � *��! _G *$ P2I� *I	Q *� �= K��)

) �� *�>�� �y� �� YD��8 0�J �� ���>� �� *I	Q16��� KX� �E���$�($ .( \

�$ -����� K��) �4 &��$ *	G��� -�I	Q ���W� � &�W$ ���>�� *$ 0�W>� YD��8 .

P$�� &5������ YD��8 �$ ��)��)  *$ ��+�� �� � �� \��� ������ *$ &�+�

*) P>�� ��� ���� &5������ E�� �� .��) ��+! *���� KX�  ��P$�� &�4 =�2���� 

 0��W�� @�() ���^�$(W� �� K��) �� �() �2��() ���^�$ L�2� �  z��j� �� ��$ 

.�4� T��! �� �� �!�� K��) 0�d� ��= *$ �� �y�(� ���� ��(+$  K��) �� ����

 \��� �� �� *$ �� }�� ��� P���G�� D� �W$ .���$ L�2��� ��(()  ���$�� � �4�

�� P���G�� �y�(�  .����  

_I$ &5������ YD��8 �$ ��W$ *	J�� ��  3�� >� 3>�4 *)) �4� 0�=

 -��� E�� *$ @�� ���� YD��8 ��)��) *$ -�,	) ���) N+)�� �(P�� L�2���

P�s .�� ���� Y��I� � �� �+	.� �� D� ���) ���^�$ L�2��� K��) ��^� *)  �4

 *$ .�� ���� _I$ *	,Q *$ -��2
 � -��2
 *$ ���(� -�,	) � ���(� -�,	) *$

 �0�d� ��=F *$ K��)�4�" � ������ �() �F�� �4 [ �������  � �()�� ���� 

»�"F«� K��) ��� .� ���� »�"F«�  �F���j  *>�w� �8 *$ *,	)��  � �()

��  ����»��$ �"F« v��� �$ *I	Q �4 &���$� ���� ������ ���� �� .CDI �

�s��  Y�� � �� P�� ���) ��+$ 0 (� �� K��) *) ���4 �s�� .��)  *) ���4

�� ��+$ *I	Q �= K��)  P���> *$ � P2r �"����� _��� ���)F�� ���s�� *+

�s�� V) ���W� z�� .����� *>�w�  ����,� &�� �4 &5������ YD��8 .�� ���$  �4

���� *) (�"�����) *WF�e� ���"�4�5! D� �� _��� �(+F�$ ��) 0�� *� *$�'� &

 *.$�� �$ (�<��) ��� �"�4�5! � �� ��'�� ���$ �h����G �$16  *$�'� 0��

) ����� ���)��) �$ �(+F�$Fidelity � ��� ���^ 3'(� ���� �� �"����� &��Q� (

 ����� 0��() &���>� -XG��� �����! � ����� N+��� E�� *$)19 f��= D� �<�� .(

 -�I	Q �� ���J *�>�� &�4�|��� ��4��� �� �  V� *$ ����� *I	Q D� ���

&5������ YD��8 &��Q� ����� � P��� -��y� �"����� ��) �$ �&���J �+o  �4

��,� ��  &��Q� P/� �"����� �E+(O,4 .��) *���� &� *$ �� �Dh ���GD�$ � �4�

&5������  �� �� �410 ���� V��W� ��4��� �$ *I	Q �4 0�� *.+^�-  �K��)

 *2��/� &5������ k+/� &��Q� -�W>� *) -��� E�� *$ .��)  �$ � ��,� �� �4

���� L�2��� &���^�$ -�W>� ��,� - .��,� [+I.� K��)  

 V+	/� � *� '� P�Q���� �4 &����� V+	/� Y�� �34�5! &���� �4  �

 ������� �$ �r� �D���� *2��/� D����� &�.��� �� +� ) �4IRD( ���� �������  ���^

 �r� �D���� .P>����4���  ���  P>��+! �� *	G��� � *	G��� D� V2^ _���� E+$

.�+v� �4 ���W� � 0�W>� � ����� ���W� V��� ��)��) ���$D &)��+N �4 &

 D� ������� �$ �����s��IRD  �4 &��$ � ���$D v�+.� �4 &��$ � ����� Y�� �

 *����$ f��= D� *) ���4����,� �� K��)Exell  *#I�2013  ���$ ��� [��

 ��
 E�� .�� Y�� � *�����Q*$  ���(
  *	G��� *	J�� P>��+! �� +� -����

�� *2��/� ���� -��� *$ *) P�� *��! _G *	J�� P>��+! *$ P2I�  � ���

��� *$ D�+� ) ����� ���G �� >�20.(  

  

����� ��  

 0��Q1 ��5�� ��(4� ���� *(+�D &�4  � *WF�e� �� ��(() P)�� ��)��) &�

 -��,�ASQ �8  ����> ��$D �� ��Q�� ��'(4 -��,� �$ ���,4 �4��$.  

  

 
���1���� ����� . ����� �� ����� �� ! "����� #$  

 �%&  '�$ (��� ) (���  * (��� 

(�� ) "#  27  27  23  

�$%&'  ()*   ���   ���   

����+ /�,�-. ���/�  ����)  ����) ����) 

 0�#� �+ 1�2��� 34$5 �� 6�-� ���)ASQ  ��7&, "$8)�$ )± (��$/  9��:)�  )30/11 ± 60/54 (40  )30/11 ± 60/54 (42  )00/11 ± 20/54 (30  

 0�#� �+ �=�� >���5 34$5 �� 6�-� ���)ASQ  ��7&, "$8)�$ )± (��$/  9��:)�  )85/6 ± 78/55 (50  )85/6 ± 78/55 (55  )34/6 ± 61/55 (50  

 0�#� �+ @
�� >���5 34$5 �� 6�-� ���)ASQ  ��7&, "$8)�$ )± (��$/  9��:)�  )42/9 ± 75/48 (40  )42/9 ± 75/48 (60  )21/9 ± 64/48 (45  

 0�#� �+ 3AB%  C5 34$5 �� 6�-� ���)ASQ  ��7&, "$8)�$ )± (��$/  9��:)�  )27/5 ± 41/56 (55  )27/5 ± 41/56 (60  )83/8 ± 7/49 (45  

�DE= 34$5 �� 6�-� ���) -  0�#� �+ �G��H'�ASQ  ��7&, "$8)�$ )± (��$/  9��:)�  )59/8 ± 59/51 (45  )59/8 ± 59/51 (45  )86/8 ±64/53 (50  

ASQ: Ages and Stages Questionnaire 
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�$��+� 1 ."$,� -��� �.# � /$�0$ #��&1- (��� '�$  

  

 *$ �+rM� ��w�J *WF�e� �	) S�4  &�+���)5������& �4& �I�+V  ��(() 

���^�$-���� D� �G�$ ��2�$ �$ ���� _��� L�2��� &  *$ X�2� ��)��) ���$D &�4

 ���W� � 0�W>� � ����� ���W� 3�� >� �� +� �E���$�($ .��$ ���+$ ��$D �+GM�

)��+N �4 *	G��� D� �W$ � V2^ �K��) ����s�� &EMT  ����,� �4 .�� ����$

 *� _���_G R+E  ��� *� � ��J �*	G��� �*��! _G V��� ����D ���� ���R *$

 *	G��� D� �W$I.�+[   &��$ ��J � *+F�� *��! _G -�I	Q .�����*� �4  P)��

 z! *	��>X$ ��J �-�I	Q D� *I	Q �� .��$ *I	Q *� ��(() j� � *	G��� D�

 Y�� � �� *	G��� D� z! ��� *�  +� *I	Q�� �() iF� K��) &��$ *	G��� .  

16  H K��) �*I	Q13  b K��) � *I	Q8  ��/� .�+��'�� 0�= *$ *I	Q

 N+��� *$ �4����,� �.>� � &��,
����  ��(4�  � &����� S�4 ���W� 3�� >�

.��$ -�I	Q ���W�  

.���� /�&% 0��  
 ����,� *$ *Q�� �$1 � 0�W>� � ����� *.2= ��+$ �� -��++{� ���� � Z�e� �

 ��+$ .��� ���� *��! _G �$ *I��.� �� *	G��� *	J�� �� �� &���+$ 3�� >� �-��2


 D� z! .������ �^�$ *��! _G �� &���+$ ���D �4���>� ���� � *I	Q *� ��(� �����

*Q�� &5������ YD��8 *I	Q ���R- �!T�  ������ ���W� 3�� >� &��$ �4�

P$�� &5������ YD��8 �E���$�($ .��� ���� �� &��W� �+� K��) P>��+!  &�+�

  +� ���>� E�� .�� D�o8 ['(! *I	Q �� K��) *$ 0�W>� YD��8 �$  )�,� �$ ���� *$

 D� z! .�+�� *��! _G *$ P2I� �F�2^ V$�^ ke� *$ ����� *I	Q *� �=  

11 *��! _G *I	Q_I$ &5������ NF�^ �� *.2= �� E�� �  � ���� N+)�� [4 �$ �4�

*� � ������ -���2
  �� *) �F�J �� @����� *���� K��) *$ [��4 *I	Q D� ����

 -�I	Q �G�$ �� *) �(R�4 .��) �= �� ��G &��W� �+� ��(O,4 �	2^ ���>�

 �F���� *I	Q *� �= [4 ��� ���>� *) E�� D� z! .�� ��4��� -�2r P>��+!

���,�  �$ *	G���16  D�� *� *	��> *$ ��J *I	Q �� *	��>X$ � i^��� *I	Q

 P)�� �YD��8 &������� E++W� P�Q .�� �$��D�� K��) S��4� � �� ��$

 K��) S��4� � ����) ��+! ���J &�"�� *I	Q �� *	G��� D� �W$ ��� *� ����(()
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�4���>� &��$ �+rM� N���w .P>�� ���^ 3'(� ���� � 0�W>� ��+$ ������ ��+$ &

)��N+  N+��� *$ �iF� K��) ����s�� &�41 �91/0  �77/0 �� *2��/�.  

.���� /�&% 1 

�s�� �4[4 ��)��) D� ��,) ��+I$ *��! _G �� K��) &  ��$ ��G E�  

 ����,�)2 3�� >� ���� ���^ S�4 � ���� *$ 0�� &5������ YD��8 \��� �$ .(

 ���R 0�= �� .�� ��4��� *I	Q �4 �� P>��+! �K��) &��$ ����� ���W�

 ['(! *I	Q D� � ��� ���� �� �2��(� 3�� >� K��) _��� ����� ��+$ �*I	Q

� .�� D�o8 P$�� P��
� �&5������ YD��8 0�W>� ���W� 3�� >� ��y(� *$ *	G��

 *	G��� 0�� *I	Q *$ P2I� ��Q�� V$�^ 3�� >� �$ *I	Q *� �= 0�W>� ��+$

*$��  [�� *I	Q D� �E���$�($ .��8 ��Q� *$ -�2r 0�W>� ���W� 3�� >� �� � ��� ��

_I$ �$ � *	G��� W>� � ����� �K��) ����� �4� ����) -���2
 *$ V��2� &� 0�

 *$ P2I� ��J � *	G��� -�I	Q �= �� K��) .�+�) 0�= *I	Q q(! � ��

 ������ ��+$ &��$ �+rM� N���w .�� -��2
 �,) ���W� ��+$ *$ ���^ �*��! _G

 � 0�W>� ��+$)��N+  N+��� *$ �H K��) ����s�� &�492/0 �77/0 �6/0  *$

.��8 P��  

.���� /�&% 2  
����,� 3  *$ P2I� ��Q�� V$�^ P>��+! ���>� *� �4 �� K��) *) ��� ����

�D���� *$ *	G��� \��� D� z! ����� ��+$ �� &� P>��+! .P��� *��! _G  �$ &�

 ���W� ������� 3�� >� D� z! *	��>X$ 0�W>� YD��8 *) P��� -���� *��! _G

�) �4  +� &� -���2
 � 0�W>� .�� D�o8 *I	Q �� �= ����� *$ *I	Q *� �= ��
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The Impact of Parent-Implemented Early Intervention on Expressive Language 
Skills of Toddlers with Language Delay: A Single-Subject Study 

 
Yalda Kazemi1, Fatemeh Mohebinejad2 

 
 

Abstract 
 

Introduction: Parents of children with language impairment play an important role in improving their child's 
language development. Thus, training them on early intervention is essential. An effective program in this respect is 
Enhanced Milieu Teaching (EMT). EMT implements language learning strategies through daily parent-child 
interactions in order to promote expressive language skills in children with language impairment. The aim of this 
study was to evaluate the effects of EMT on expressive language skills of toddlers (24-30 months) with language 
delay in Isfahan, Iran. 

Materials and Methods: It was a single-subject study with multiple baselines and different behaviors. The subjects 
were 3 toddlers with expressive language delay, and their mothers. The participants were selected through purposive 
sampling and received EMT within 17, 14, and 9 sessions. The outcome of the intervention was evaluated 
immediately after and 3 months after the treatment. Increased expressive lexicon of nouns, verbs, and word 
compounds was their speech goal. Visual analysis and improvement rate difference (IRD) were used to analyze data. 

Results: All 3 children showed significant progress in their expressive language skills during the intervention phase, 
maintaining sessions, and 3 months after the intervention compared to baseline. The IRD for expression of nouns, 
verbs, and word compounds were 1, 0.91, and 0.77 for child A, 0.92, 0.77, and 0.6 for child B, and 1, 1, and 0.66 for 
child C, respectively. 

Conclusion: Training parents of children with expressive language delays on EMT can improve their children’s 
expressive language skills. 

Keywords: Early intervention, Teaching language strategies to parents, Language delay 
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 ���Gunn )11`�� ���� 9� ���;�� O�'� I�� ���1� r$�; )��% �(  )�/
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 �% ���1/ +�S� ��K .�( }��� ��;�� ��/�" ���� E� E% � r$�;DN  �-�G� �

) L���% �S�-X L=�] E% L�=�S� )�#=� ��;�� ���� �� .���" <�\[�15.(  
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 E% .����1� 8�j; )��1( I\; )���� � �'�"�� ���;�� I��1� � L]�����

 �����-
DN ) ��% �hx; )�c; E�� E% G�-; ����� E��" )�/��� ./�( ��16.(  
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 ���� O� E% �=� ���% E%��; ���� �� �� ���;�� I��1�DN  ��� ���� E% �

%��9�� �� E( �X�[� E% E�\% �9�� Q:; .�" E���� �-�G� ��;����;�� �  ��
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A Review on the Effects of Dry Needling Method on Myofascial Pain 
 

Abdolkarim Karimi1, Ashraf Mahmoudzadeh2 

 
 

Abstract 
 

Myofascial pain is one of the most commonly experienced pains in muscles or their fascia and is often associated 
with the myofascial trigger point (MTP). Various methods have been employed to relieve chronic MTP pain, but 
none have been successful in the treatment alone. Dry needling is method that has been used to treat MTP in recent 
years. This minimally invasive procedure is performed through the insertion of acupuncture needles into the skeletal 
muscles. The present study was a review of researches which have investigated the dry needling method in the 
treatment of MTP and its impact on improving myofascial pain. Dry needling is a relatively new treatment method. 
Therefore, further researches are necessary to clarify its mechanism of action and method of use in terms of number 
of therapy sessions, the length of time the needles remain in the skin, and the number of needles in the muscles. 
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�5$  � ���0]� � ���K�R �	��	 �
 �0,X,0�a	 Gait �
�� ��� � 

�"J� ���,� ��'�� ��,��
 �  �"J� H0� ��W
 
	�R	 \���� 0�	��� b�.�� 

�: u�� �'� M	 H� �'�-  6-�� �	�  P,X��� ���,2���  m'�"� "[ H  �-

�
�)� �
�%0	 �0,X,0�a	 ��
�   �  �"J� H0� H  L05� 
	�R	 ����,��  �
 �

��'�� �'� ��,��
 �
�  �"J� ���,� ��'�� M	 �,j �-�  ��-
� ��� �'�

 ���  
��� 	� P0R� �	� 
�5$  � �0,X,0�a	 6-�� M	 �,j P,X��� ���,2��� 


	
 �	�K���
�  � 2�_� OX,2 M	H �-  So@��2�_� .��H ��- �
 � ��0�	 ����M �M�  

3� ��- 1995  ��2014 .��
�  ��� ��0��  Y�I�� P'	 �
 ����� H2�_� P'�N:

 3�2013 �� ����	. �� �P'	�  0
 OR��,# H  H[�� � � H�,�M P'	 �
 �-
��

����I 
�  2�_� �  �!'
 ����� H�H ��- �: w'�0� � �'�[ 
�,� *��& �-.  

�'	�0 	 ���0X[ �
� � �	��� 2�_� ��,�WH �-  Z�	 �  H� �� \&�@


��� ��-��,=�� H2�_� �: � �� ���  � b��0�	 �?� 
��� ��-  �K�R H� �'�-

��,=� 
��� 
�  �?��  .�'
�� So@ 

� �@	�T *��LT	 �  2�_� 
	�=� � 6-�7# 
��� Y�I�� Z�	H ��- 

 3��[ �
 H�,�M �: H  {� ��1 .�� 
�	�  

  

 
���1. ���� ��� ����� ��  

���� ����� ��  ���� ����  

16  "��#$� %���� �� &�'($� %$)�*$�$+ ��,-�  

5   %���� �� &�'($� %$)�*$�$+ ��,-�"��/0�  

6  &/�� 1�� 2$�*� �� &�'($� %$)�*$�$+ ��,-�  

9  "/�'�/3�43� 56�( �� &�'($� %$)�*$�$+ ��,-�  

  

 ��� �p	 ��� ���,2���  ���K�R �	��	 �0��@ ��-�!2	 
�5$  �
 P,X��� :

 m'�"����,2���  �
 P,X���  ��0	���,� �	�� S	�-	 M	 ��' H   ��� 

 H0� H  L05� �	��), �"J�� �� ���K�R �	��	 *���@ ��!2	 
�5$  U5 

��. 

P,�g)-� 2�_� 
	�=� P'�0�, H ��-  
� ��� �  n5������,2���   6-�� �
 P,X���

�� ���K�R �	��	 �0��@ *hL0N	 ��� . =2�k� P'	*�  3��[ �
2 f)[  ���   

.O	 ���  

�	,\ �� � H2�_� �-� {� �� H  p+�,� 2��� ,��� X���,P �  �	��	 ��K�R� �
 

3��[ 3 O	 ���:.  

 �	��	 �0��@ ��-�!2	 
�5$  �
 P,X��� ���,2���  ��� �p	 ��� 

:���0]� =2�k�H �'�- � ���  H  H�+�,p  �	��	 �0��@ ��-�!2	 �  ����
 P'	

H0N	
�# ���0]� ��	  3��[ �
4 �'
�� H&LN.  

\,�	 ���  H2�_� ��- {� �� H  �,p+� ���,2���  P,X��� �  �	��	  �
 ���0]�

 3��[5 .O	 ���:  

:P0R� �	� ��!2	 
�5$  �
 P,X��� ���,2���  ��� �p	 ���  =2�k�H �'�- 

� ���  H  H�+�,p H0N	
�# P0R� �	� ��-�!2	 �  ����
 P'	 ��	  3��[ �
6 

.�'
�� H&LN  

\,�	 2�_� ��� H ��-  {� ��  P,X��� ���,2���  �,p+� H ��!2	 �  P0R� �	�

 3��[ �
7 .O	 ���:  
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6���   
 �����

72$8 ,�9���2  
����: ;��  <�. /���=.� .�)�� >����  

Bhakta  


) ����89612(  

17   ��,-� <� =� "/�'�/3�43� <� "��� "��$��� 2
� &�'($� %$)�*$�$+ ��>��

"��#$� %���� �� ?/83  

Preliminay study  ROM, MAS, 8PS   ?)>�� @A> 
 ?��� ��� @���/'�� 
 &/'B� C��D� @�3� ����E+ �� �$FE+

?/G6 
� "H A> 
 I��J @?��� C�D� ��K "/(�	  

Bakheit   


) ����8969(  

82   L$� &�'($� %$)�*$�$+ &>� 
 ���M��,-� <
�A  ��>�� �EN (O�4'��)

"��#$� %���� OPQR �� ?/83 <� "��� "/�'�/3�43�  

Prospective randomized, 
double-blind, placebo-

controlled study  

MAS, battery of functional 
outcome measures, ROM, 

RMAS, BI 

 S��T> <� 1��G/3� �+ ?�*
� ��DU
 ?+ �F'� OPQR &� ?N$� V+�# �$FE+

MAS  W��X� �+ "��#$� %���� ��(��( �� YE> �$FE+ 
1000 O�4'�� �	�
  

Childers  


) ����89613(  

91   L$� &�'($� %$)�*$�$+ ��,-� ?�U�� �'�A  &� 56�( �� "�PQR �
��

�� <
� ?+ ?/'+�
 �
� �+ "�PQR "��U�  ?( "����9�+ ��/B��� 
 A> @I��J

"> ?+�Z� �� ?/83 <� �D+ "/�'�/3�43� .�))(  

Randomized, double blind, 
placebo-controlled, trial  

MAS, GAS, FIM, 36-item short-
form health survey (SF-36), 

EOM  

 ��X�> ?+ ?/'+�
 ��/B��� 
 I��J @A> �$'8\� �� OPQR &� 56�(

 L$� &�'($� %$)�*$�$+A  �� "D]# ��,-� �
�+ OPQR �� 1�� W��X�

2X^> ?/83 ?+ P/F> ����� �� "M��< ��G�( 
 "��$���  

Slawek  


) ����89614(  

21   L$� &�'($� %$)�*$�$+ 2���M��,-�A < �� 2��(��( �(�	 �$FE+ �� ��>

1
�M �� �J _�]D�� V+�# 
 �XZ> <
� <� 1��G/3� �+ ?/83 <� =� ?�*
�  2�6

�`� ��$> "�PQR  

Open-label, prospective study  Finger flexion scale (Bhakta), 
MRC, PRS, 9HPT, MAS, CGI, 

GAS, VAS for gait  

 S��T> ?+ ?N$� �+ OPQR &� �$FE+MAS  "H 
<�+ <� ��K "	�$� ?96 ��

16 ��DU
 
 ?/G6  
 O��# 5��X�� @?D*�]> O�> "H ��/B��� "6�

a�b OPQR �� �E)� ��(��(  

Rodgers  


) ����89615( 
Not assessed  L$� &�'($� %$)�*$�$+ ")�*�+ ��,-� 
 2�
J�$3 "3��+A  ?>���+ 1��96 ?+

"��#$� %���� �� ?/83 <� =� "/�'�/3�43� ��>�� �� "��#$� %���� "��>��  

Randomized, controlled trial  ARAT, Motricity- Index grip 
Strength, 9HPT, MAS 

 @"/�'�/3�43� �$FE+ ?D*�]> L
�� <� =� 1�> c� �3� ��(��( �$FE+

 @d��M O��#Dexterity _��6� ?+ ���3� 
 "M��< ��G�( @"��$��� @

 eN��> "+�f/��  

Patel )16(  1   L$� &�'($� %$)�*$�$+ O�> "�g$H �$3 
 ��,-�A  
 "����$�X�� 1��96 ?+

?/83 <� =� "/�'�/3�43� W�$> ��>�� �� "��>����(  

Case study  Practical assessments, MAS, 
Electrophysiology measurements 

 1��G/3� @"/(�	 ?)>�� �$FE+ �� &�'($� %$)�*$�$+ O�> "�g$H��,-�

 
 2��(��(Dexterity "��>����( 
 "����$�X�� �+ h�(�� ��  

Villafane  


) ����89617(  

1   L$� &�'($� %$)�*$�$+ ��>�� h�(��A  ��>�� �� c�>�)��
�$� �(�	 


?/83 <� "��� ��� 
 "��#$� %���� ���� "/�'�/3�43� ��i� ��9�+  

Case study  NRS to measure pain intensity, 
MAS, HADS, ROM 

 56�( &�)j96 
 ��>�� C$H �� "/(�	 ?)>�� �$FE+ 
 ��� 56�(

 W��X� �+ �J <� =� 
 ��>�� &�	 "M��'�� 
 k��]U� &�'($� %$)�*$�$+

c�>�)���
�$� �(�	 �+ h�(�� ��  

Foley  


) ����8968(  

1388   L$� &�'($� %$)�*$�$+ ��>�� l�F��� "3��+A  �� ��*�D� "����$� �$FE+ �+

"��#$� %���� �� ?/83 <� =� "/�'�/3�43� �+ mF��> ��8\9R  

RCT RMAS, GAS, ARAT, FAT, 
MAL, MAS, BI, DAS, DS  

 W��X� �+ �J ��(��( 
 "��#$� %���� ��*�D� "����$� �� "Z���� �$FE+

 L$� &�'($� %$)�*$�$+A "/�'�/3�43� ��i� OPQR ��  

Takekawa  


) ����89618(   

295   L$� &�'($� %$)�*$�$+ W��X� ��,-�A  2��(��( O�)��9� 1��96 ?+

?��b  1�
� c� �� C�D� ��K 
 C�D� 2��(��( �(�	 2��+ �$0>6  ?6�>

"��#$� %���� "/�'�/3�43� ��i� ����9�+ &�+ ?/83 <� =�  

Open-labeled study  FMA of motor test, WMFT, 
ROM  

 OPQR ">�9� �� "/�'�/3�43� ��X�> 56�(1  ��6  ��X�> 5��X�� 
 1�>

 I��J &B)/'(�1  ��6  �3� A> &B)/'(� 
 1�>1  W��X� <� =� 1�>

��$� W��H <� �3� ��(��( �$FE+ 
 &�'($� %$)�*$�$+ "Bf+ 

 ����896 
 "i�X�

)19(  

68   �+ ?'��T> �� c� L$� &�'($� %$)�*$�$+ "�PQR &�+ "DU$> W��X� ��,-�

 �� ?/83 <� =� "/�'�/3�43� ��>�� �� "��6� &�����X��"��#$� %����  

Double-blinded, randomized 
clinical trial  

MAS, ARAT   L$� &�'($� %$)�*$�$+ �/B�+ ��,-� 
 ��)>�A  "/�'�/3�43� 56�( �+

&�����X�� �+ ?'��T> �� "��#$� %���� �� ?/83 <� =�  

Kim  ����896 


)20(  

79   "+��<�� 2��+ k
�)/> �
� c� ��$)R ?+ "�$���
 d�\( X�*��J <� 1��G/3�

 L$� &�'($� %$)�*$�$+ W��X� ��,-�A  ?/83 <� =� "/�'�/3�43� 2
�

�J "����� 
 �<�� ?���� �+ "��#$� %���� ��  

Video clip analyses  MAS, MBI, FIM, GAS  &/�� 1�� "H "��#$� %���� �3�� 
 �3� �(�	 �$FE+  �
� S�3� �+

2X^> ?/83 ��i� ����� �� &�'($� %$)�*$�$+ W��X� <� =� d�\($���
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6���   
 �����

72$8 ,�9���2  
����: ;��  <�. /���=.� .�)�� >����  

Jost  ����896 


)7( 

409   L$� &�'($� %$)�*$�$+ ��,-� 
 ��)>�A  ����9�+ ��>�� �� (O�4'��)

 �� �+�, "�/'8� ?�$M A�6 �
�+) ?/83 <� =� 
<�+ "/�'�/3�43� ��i�

("��#$� %����  

Observational prospective 
interventional study  

GA, EMG, SLRA   ���9	 �+ OPQR &� 56�( ?)>�� 5��X�� @"����$�X�� 
 "��>����(

 W��X� �+ ��(��( �$FE+ 
 ����E+ 
 �F#��> V�E'� @��� 56�( @"/(�	

500 ��1000  �� ���M��,-� 
 &>� ��>�� ��$)R ?+ O�4'�� �	�


2X^> ?/83 <� =� "/�'�/3�43�  

Pennati  


) ����8962(  

15  + &�+ <� 
 ci$( c���+� &��9� h�(�� 1$0� "3��+1���  2�6

)Neurolysis �$FE+ 
 "/�'�/3�43� 56�( �� "���9�� "FnR (

&>X> ?/83 ��i� ����9�+ �� ��(��(  

Pilot study  FMA, Box & Blocks test (B&B), 
FIM, MAS, Quality of life 

(Euro-QOL)  

C�D� 2�6$�*�
 "/(�	 ��(��( �$FE+  ?/83 ?+ P/F> ����� �� "�PQR 2<�3

 m3$� &>X> �� c���+� ��>�� 2���M��,-� 
 O�> 1��$( c���+� &��9�

�/9( O�� �+ "/�'�/3�43�  

Veverka  


) ����89621(  

14   <� 1��G/3�MRI C�D� O����^� ?'��T> �EN 2��(��(  C�F�� ?+ 2<�3

 L$� &�'($� %$)�*$�$+ <� 1��G/3�A ?/83 ��9�+ 1
�M 
� &�+  �+ &>X> 2�

��>�� �� oDU O
�G/> ?N�� "��#$� %���� "/�'�/3�43�  

Multidisciplinary approach  MAS, FMRI, BI, NIHSS  C�D� 56�(  2��N� �+ "��)�+ 2<�3��$n� ?+ ?/'+�
 2�6��/b�3 �� 2<�3

C�D� 56�( 
 C
� 1
�M �� "/(�	 2<�3��$n�  
 ���T> �� 2<�3

p�X� C�F�� ?+ %
� 1
�M �� c�3P( "/(�	 Y/'�3 <� q��b 2�6��/b�3 

1
�M 
� �� &�'($� %$)�*$�$+  

Gracies  


) ����89610(  

24   L$� &�'($� %$)�*$�$+ <
� 
� ��)>� 
 ��,-�B )BONT/B OPQR �� (

"��#$� %���� c�/3�43�  

Randomized, Double-blind, 
placebo-controlled trial 

MFS, GAS, MAS  L$� &�'($� %$)�*$�$+ W��X� �+ �J "/G3 
 I��J C�D� &B)/'(� �$FE+B 

 ���T> ��15000  �$'8\� ?\9N <� "��#$� %���� c�/3�43� OPQR �� �	�


I��J  

Gaverth  


����896 )3(  

22   ?\�3
 ?+ "/�'�/3�43� ���^� ?+ �F'� �$'8\� 
�$� ��3�'	 "3��+

 L$� &�'($� %$)�*$�$+ �+ ��>��A 

Prospective observational 
study 

MAS, PROM  <� =� "/�'�/3�43� 56�( O�F,� �EN �$'8\�
�$� k$b ��3�'	

 L$� &�'($� %$)�*$�$+ �+ ��>��A  

ROM: Range of motion; MAS: Modified ashworth  scale ; 8PS: Eight point scale; RMAS: Rivermead motor assessment scale; MFS: Modified frenchay scale; BI: Barthel index; NIHSS: NIH stroke scale; MRI: Magnetic resonance imaging; GA: 
Goal achieved; EMG: Electromyogram; SLRA: Stepwise logistic regression analysis; MBI: Modified barthel index; DAS: Disability assessment scale; DS: Disability scale; NRS: Numeric rating scale; FMA: Fugl-meyer assessment; WMFT: Wolf 
motor function test; FAT: Frenchay arm test; HADS: Hospital anxiety and depression scale; ARAT: Action research arm test; VAS: Visual analogue scale; CGI: Clinical global impression; PRS: Physician’s rating scale; 9HPT: Nine hole peg test; 
MRC: Medical research council; EOM: Efficacy outcome measurement; FIM: Functional independence measure; GAS: Global assessment of spasticity 

  

 
���3. B%+�� ��� ����� ���  C��$� 5%�2�� (��%����� $%&'� �/��0�1 (���� $� 

���� �.�D8  2  3  7  8  9  10  12  13  14  15  16  17  18  19  30  37  

Reporting  8  8  6  8  7  7  9  7  9  6  6  5  10  7  8  7  

External validity  3  1  2  3  3  3  3  3  3  3  3  2  3  3  3  3  

Internal validity–bias  5  4  4  4  4  5  6  5  5  4  5  5  5  7  6  5  

Internal validity–confounding (selection bias)  4  3  2  4  5  4  3  2  3  4  5  1  4  3  4  4  

Total score 20  16  14  19  19  19  21  17  20  17  19  13  22  20  21  19  
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6���   �����

72$8 ,�9���2  

����: ;��  <�. /���=.� .�)�� >����  

Hesse  


) ����89622(  

12   C$H �� �� A> ?\QR ��*�D� 2
� &�'($� %$)�*$�$+ O���,-�

Gait  %���� 2�$')/'(� ���� "/�'�/3�43� ��i� ����9�+ &�+

"��/0�  

Open- labeled study  MAS, RMAS  C�>�� 2$�*� 
 &/�� 1�� 2��(��( 2�6�/>���� 
 OPQR &� 56�(  ��EMG  56�( 1��96 ?+

 �,r> ��>�� ��$)R ?+ &�'($� %$)�*$�$+ W��X� C�F�� ?+ �6�$'8\���/)\� s*�+�� ��*�D�

"��/0� %���� �$')/'(� "/�'�/3�43�  

Reiter  


) ����89623(  

18   "+�f/�� W��X� <� 1��G/3� �+ c�/3�43� 2�� ��>�� h�(�� ��,-�

?+ "G\b =�*��F�� ?\QR �� &�'($� %$)�*$�$+  A> t)�4� C�F��

&�'($� %$)�*$�$+ ��>�� �
� �+ �J ?'��T> 
 ��  

Single-blind randomized 
control trial  

PROM, MAS, Gait 
cycle parameters, 10 m 
timed walk, Time & 
number of steps for 

distance  

 %$)�*$�$+ &���� <
� W��X� �+ &/�� 1�� 2�6�/>���� 2
� �Fu> O���,-� 
 �� �v�$)�� 56�(

 L$� &�'($�A �� A> 2
� t)�4� 1��96 ?+  

Mancini  


) ����89611(  

45   �� &�'($� %$)�*$�$+ O
�G/> <
� ?3 ?/3�$b�� 
 �)>�$3 O���,-�

c�/3�43� 2�� ��>��  

Randomized double-blind, 
Dose ranging study  

MAS, MRCS, GA, 
VAS, AES 

 ��� @�� �� ?/83 <� =� "/�'�/3�43� �$FE+ �EN &�'($� %$)�*$�$+ ��)>� 
 2���M��,-�

 ���T> ?+ &�'($� %$)�*$�$+ m3$/> <
� @��(��( 
 &/�� 1�� �R�3 
 ?H$+�>320  �� �	�
2  ��

5   .�� �6�$b ��$��� 
 c�/3�43� 2�� �� O�> "�g$H �$FE+ hN$> ?\QR  

Kaji  ����896 


)24(  

19   L$� &�'($� %$)�*$�$+ 1��+ c� W��X� ��)>� 
 ��,-�A  ����9�+ ��

"��/0� %���� �� ?/83 <� =� "/�'�/3�43� ��i� ")��v  

Placebo-controlled clinical 
trial 

MAS, AUC, GPS, 
PRS, CGI 

 "H �� A> "/�'�/3�43� �$FE+4  ��8  ���D> WFH ?/G6MAS  WFH &/�� 1�� 2$�*� �$FE+ 


 ���D>PRS  W��X� �+ �J �R�3 @&�)j96 
300 &�'($� %$)�*$�$+ �	�
  

Santamato  


) ����89625(  

71   ��,-� 
 ��)>� "3��+BTX-A NT 201 &�w�
�� �
�+  2�6

 
 "��/0� %���� �� ?/83 <� =� "/�'�/3�43� ��>�� 2��+ 1��j��

��nnf/> 
 ���9�+ ���U� ��X�> ��,-�  

Prospective open- lable 
study  

MAS, SFS, PADFM  NT201  L$� &�'($� %$)�*$�$+ ���N L$�)A  %���� "/�'�/3�43� 2��+ ���M��,-� 
 &>� ��>��

"> 2X^> ?/83 <� =� "��/0� "> ?( ���+  �(�	 
 �6� 56�( �� Y3�43� 
 "�PQR &� ���$�

 .�Bf+ �$FE+ �� �� A> C�D� ��K &B8\� "3�
�  

MRCS: Medical research council scale; SFS: Spasm frequency scale; AUC: Area under the curve; AES: Adverse effects scale; GPS: Gait pattern scale; PRS: Physician’s rating scale; VAS: Visual analogue scale 

  
 
���5 .B%+�� ��� ����� ���  C��$� 5%�2�� (��%����� $%&'� � (���� $�/���L�  

���� �.�D8  11  20  21  22  23  

Reporting  6  9  8  8  8  

External validity  3  3  3  3  3  

Internal validity–bias  7  6  4  5  4  

Internal validity–confounding (selection bias)  4  4  3  2  4  

Total score 20  22  18  18  19  
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 ��� :�0,X,0�a	 6-�� �
 P,X��� ���,2���  ��� �p	 =2�k�H �'�- 

� ���  H  H�+�,p  �  ����
 P'	�0,X,0�a	 6-�� H0N	
�# ��	  3��[ �
8 

.�'
�� H&LN  

\,�	 ���  H2�_� ��- {� �� H  �,p+� ���,2���  P,X��� �  6-�� 

 3��[ �
 �0,X,0�a	9 .O	 ���:  

  

��   

 H=2�k� P'	 �T������  P,X��� ���,2���  ��� �p	 �  Hk 	� �
 
�[�� �-	��
 ",2��: G,��)0X, t�T G' �
��.  M�,� H  |�# �
 G,��)0X, ���� P'	

�	��),  ����
 H  L05�  O$[ �
 �0,X,0�a	 `�	�� 6-�� � �"J� H0�
>,)r� � ��,2�  
� ���   �  Hk 	� �
 ��,� H ��$� �
 u�� P'	 ��,���� 6'	"R	

.OR�� ����	 ��L.� H0,����  
 �� ��!�-
�M H�N	�� ��I�@ H=2�k� w'�0� Z�	 � 6�  H0� Y�K� M	 c# ���

.���  ���	o��,p+� O	 P�)� �"J� �P'	� ��   ����
 H� O	 >$� H0�� P'	 H  H[��

 *�� ��h�T �0,X,0�a	�� ���  �� ���� �	��� 	� �: 3� P'��W �T �'�  
	�R	 � 

 m'�"� 
� ��� .���  ����
 b��k� H�,0� H BONT ��$  �	�)- H   *���N M	 ��,�

�	�� P,�g)- � mR�� ����
 H  ��� � � 6-��  \�	�� �'� O��M�  �' \'�=�

�� ���'�� G)� G,��)0X, � ��� �p	 �0	� P'	 �
 .�'�)�+ m'�"� �,p���,2���  

��  � }]  
��� H��)���'M ��$W �
 P,X���OR�� �	�K �.   

 �,-�
�� �	�
���������� ���!�" �� �� �� ������  
M	 d�0�� *hL0N	 �
 �0,X,0�a	 �'��� ��!�- ��"J� H0� H�)[�  UX�

�	��	 �
 �pv� 
�5$  O� ���K�R �	��	 ~�rN H  �- ���),  �'� M	 ��  ��-
 
�5$  UX� H  \'�)� �	��),  M	 ���,X  .O	 �5r� >0X,���	
 �
�����B 

��� ��0��@ 
���)� 
�5$  H� 	�W	 H��  ����M Hk,@ �
 �$�� H� 	� 
	�R	 ��� �

H�,�M  ��-�� h�  ��J� � ��,r]�  ��,X  �� �
	���N � f[	�� �	�  H� 
� 

O	 ��)�M�	 � ����I )14(. �R P'��W �"J� H0�	 *��%0� t�k �
 	� ��'
�� �,��
 �0��@ >0X, �� H� ���  
�N � �0��@ 
�5$  ��	��H  H  	� �
�N

���  H0�	
 3�5�
 .� �0,X,0L# ���� P'	�� ��,��� �_ �k  *	�,,J� P'	 .
��
�X@ >0X, �
 G,0L# - OX,� ���
� �0��@B �W	 H�  M	 �N� 

�K�  ��-
����� �� ���  	� 
�R ����� .��� �"� 3�5�
 H ' mBONT  G' �	��� H 
 �0)� "J� mT��� �N�  O,2�=R ��0,X,0�a	 6-�� �
 �pv� �
���� �.
� 

P'	� �� � ���
  �X@ ��-
	
�� �,,J� "J� �
 U�����  P'	 �p	 6'	"R	 �	�  .���
�
��� �	�� H����  �'�   
��'�� \��� ��� Bobet �PNF   

)Proprioceptive neuromuscular facilitation� (  6��3�=R  �3�=R �,j 
 m'�"� M	 c#U 50  
�,� ����	 H�.� �- �
)21(.   

 �,p+� P'�0�,  ���$W H0%- �
 P,X��� ���,2���  H� O	 P'	 >$� H0��

�� ���� ��L.� d=I � 3	�M *��& H  	� 
�N m'�"� M	 c# ���� .�-
� 

�H�.� �0,X,0�a	 6-�� �  ��L�  O)XK �
 �0��@ H��	
 �	��	 �"���

O)XK �
 3�=R O��@ � (��1��, z��N � \N	
 *L.�) ���K�R  ��-

O,2�=R �	�[	 �'��	�� � w��: � H��� H�)[ M	 3�)'"���#  
�5$  �
� �0��@ ��-

�� � �' ����� *	�,p+� �  O
 
����� �
 ",� ������-��� ��  H� ��	��),  .
��

 OR�'�
 O �� G' M	 c#BONTP'�)� �  ��- 
��@ 	� H�.� �
�����1 �3  �'

6 ��
�� 3�5�
 H��N �
 ����  
�5$  � �0,X,0�a	 6-�� \�� H  	� �: �,p+�

�	��	 
���)� P'	� ��  .��
�)� ��-��� �-� P'�)� H��N �
����� ��-  H� ��]�

X� �!����
v�: G' H  G' �	�[	 � y,I�� 3�  S	�-	 H  ��,� �O	 �-

�
�� \,$X� 	� ����
�  O) ��0�!�	 � O
 M	 H�	M�� � �)0X� �
�%0	 ���

O,2�=R �
 L05� �� "��)� ����M ���M�� ��- ��� )18(. ����
 M	 ��'  ��-

�� ��� H  m'�"� �  U,��� �
 H� �	o��,p+�  G,��0	 "��	 ��#	���'",R �
�� �	��	

����
 P'	 .O	 P'�� Ur� G,���'
���� O��@ � ���K�R  
����� �5,��� ��-

�: ��
�XR	 � b	�kI	 �	",� � 6'	"R	 �$[�� \ �K \�� H  	� �	��),   	� �-

�� 6-�� ����
 M	 c#  ��� �  P,X��� ���,2���  w'	� Y�� .�-
BTX-A 

 Y�� P,X��� ���,2��� )A(� X,0�a	 6-�� �  ��L� ��&	 *���@ �
�
 � �0,

OR�  � Ur� �
 	� ��M�  S	�T	 ��- ��	
��.  G,���'
���� O��@ \,2
 P,)- H 

 *�� �
 �: �	�)- H  3�'
	� � P'�� Ur�6 �H0� M	 c# ���  	� 
�R O,=I�

�� �,,J� �-
 )17(. O	 >$� ��,X  ��!�-
�M ����
 HW��	� ��	  O�o� M	 c#

- �"J� H0� Y�K� M	 3� P'��W >BTX-A H����  �	�)- H   �#	���'",R ��-

�� �����
��� �  H0�	
 �0,X,0�a	 ��� ����
� � *�� ��h�T �,p+� ��	��

�@ H0�� P'	 H  H[�� .��� '���M �'� �  HX'�_� �
 H� O	 O,)-	 " �-� 6  ���

 H ��� 	� H0,���� 6'	"R	 P'�0�,  ��),  �H='�I M	 c# 3�	�� ���  P'�0$  �

M��$  �	�  ��� �	�� *���N M	 ����  .O	 ��� �P'	� ��   ���
 P'	 �
 ��	

BTX 
�� m'�"�� �� O
 H  	� ��0$  H�,0� f[	��  *�_,_]� m5T .
��:

 �  ��"R	BTX�� >- *�aX'
 �  	� O
 
���)� � 6-�� 	� �0,X,0�a	 ��	��

 ���K�R �	��	 �
 �R�I	 *���@ ����
 �	�  *�aX'
 H�,$  M�
 .�-
 6'	"R	U 

1000 M�
 
� ��� H� O	 ��9 \ �K .O	 U 1500  6,  d=I \,2
 H  �-��

�� 6-�� 	� 3�=R O��@ �	",� �*L.� �@ M	 �-
 )9(.  �!'
 Y��BTX  � 

�	��� BTX-B  Y�� P,X��� ���,2��� )B M	 c# �0,X,0�a	 ����
 �	�  ",� (

�� ��� H  H0�  �=I�� m'�"� H� 
��2500  ��U 5000 �:� 6,   � �2�=R

 M	 c# ��� G' *�� �
 	� w��: ��X��R H�)[ M	 ���K�R �	��	 *L.� �0%

�� �0)� m'�"� H[�� \ �K H0�� .����  �,p+� �
�  H0X[� BTX-B  P��0X�	 �


3�=R  \�	�� H  O5X� w��:3�=R �,j �� �: ��X��R �0,X,0�a	 H�)[ M	  .��� 

�-��	
 �'� �  HX'�_� �
� 
 m'�"� �h�  M�BTX-B  	� P� H[�� \ �K 6-��

 �T3 �0�,  
�5$  O�� H  O	 P�)� H� 
�	
 3�5�
 H  m'�"� M	 c# ��� 

>- `�5_�	 ) ���MCo-contraction 
���)� �  H� ���  �0,X,0�a	 H  O5X� (

BTX-A  *��%0�O	 �� �  OX� �	"[	 *	�)� ��	��GAS   

)Global assessment of spasticity ()�-
 
�5$  	� (
���)� � 
�
 ��0% )10(.   

H0R�� *��& *�_,_]� Z�	 � �  �'�$�� H  P,X��� ���,2���  
� ���

� �	o��,p+�OX, �	�� �����
 H����  �  �'�  � 
�� �	�)- ���  )15(.  ����
 G'

O
 �
 �0,X,0�a	 ��W
 
�R �	�  �
�$��,#� G,��� M	 �
�%0	  �,?� �'�-

) O@	�0	 O��,a	 � ����� 6,# � �	�: 6��Rest �T (3 �� 6 	 ��� H� O

 M�j: m'�"� P,2�	 M	 �= �� 
��  ��-
����� �T 	� L05� O
 M	 �
�%0	 �

�� H,&�� H�	M��  ���)16(. HX'�_� ���  � �	+ � P'�,�	",� �,p���,2���  

�� ���� P,X���  H� �-
BONT  �
 � ���K�R �	��	 
����� �
 ��0�,  
�5$ 

 OX�ARAT )Action research arm test (
�	
 3�5�
 H  )19(.  3�0��

 �' 3��R ����� �_'�"� ��-��	
 M	 �
�%0	 �  �0,X,0�a	BTX-A  �,p+�

����
 �	�� 3�)=� ��- G,0�a	 �I ��-��	
 M	 �
�%0	 � 6'	"R	 	� ���   	�

�� 6-��  ��'�R .�-
BTX-A 
 �	��	 �
 H0� M	 c# �0,X,0�a	 6-�� �

OX� M	 �
�%0	 �  ���K�R  ��-mRS )modified Rankin scale�( K-MBI 

)Korean version of modified Barthel Index�( Brunnstrom Stage�   
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���6. ��� �!"#� ��� �' $%&(��%����� 5�1. ��. ����4�� $� 5%�2��  

6���  M$8 ����� 

,�9���2  

����: ;��  <�. /���=.� .�)�� >����  

Lampire ����896 
 

)26(   

10  1 "H ��� V�$H �R�3 
 C$H ��X�> &��/B�+ &��D� .Gait  ����� ��

"96  
 =��$9� S$/(� "/�'�/3�43� ��i� 2\�Gait  2$��< �+ 1��96

 @Y*�3 ����� �� �6�/>���� &�� ?'��T> 
 1�� �G32 %$)�*$�$+ W��X� ��,-� .

 L$� &�'($�A �6�/>���� ��96 2
� =��$9� S$/(� ?\QR ��  

Observational 
study  

EMG, MAS  S$/(� ?\QR �� &�'($� %$)�*$�$+ W��X� �+ &/�� 1�� "H OPQR c���9)�( �$FE+

"96 ��i� ����9�+ �� c�/3�43� =��$9�  S$/(� C$H &��/B�+ ?( "*�	 �� @2\�

"9� �3� ?+ Y6 W��X� <� =� =��$9�  
 ��J�
� ���3 .�$� ?/��M ��( ?+ ���+ �6  

Hameau  ����896 


)27(  

14   %$)�*$�$+ W��X� ��,-� "3��+ �EN c�/)�(
X�� �/>$>�)��� <� 1��G/3�

 L$� &�'($�A  
 $��< VnG> �� "BB( 58\�� ?+ l$+�> �
�/BM 2
�

 2
� ��,-� "3��+ 
 $��< 2���/b� �$')/'(� 
 �$'8\� �
�/BM �u(��	

 "����$�2��(��(  

Open- labeled 
study  

MAS, 6 Meter walk test 
(6MWT), TUG, 10MWT, 

VAS, Time taken to ascend & 
descend 4step 

 L$� &�'($� %$)�*$�$+ W��X�A  O��# 
 =��$9� S$/(� "/�'�/3�43�

"> 56�( �� =4'����$( "> 5��X�� $��< �$'8\� O��# V+�T> �� @�6�  &�� .�+��

.����� &/�� 1�� 2
� 2��(��( ��,-� O����^�  

Boudarham  


) ����89628(  

14   2
� =��$9� S$/(� ?\QR �� c� L$� &�'($� %$)�*$�$+ W��X� ��,-�

��M$�>
�/8*� ��*�D��(�	 2
� 
 $��< �$')/'(� 
 �$'8\� c��  "3�)�

 "H &�* 
 $��<Gait "96 ����9�+ &�+ ��  ��E> �+ 2\�Gait  �+ 1��96

1�� �G3 2$��<  

Placebo-
controlled trials  

MAS, EMG   L$� &�'($� %$)�*$�$+A  =��(�� 
 ?)>��EMG  �� =��$9� S$/(� ?+ W\/>

"> �$FE+  56�( 
 ����� ��,-� �J �'��$M�/�J 
 2v�)�3 OPQR �� �>� @�Bf+

C�D� =��(�� "> =��$9� S$/(� �� 2<�3 .���+ ?/'6J 2�6�F�� ?+ l$+�> ���$�  

Roche  ����896 


)29(  

35  ��$� �$b ?>���+ ��,-�  2
� &�'($� %$)�*$�$+ O�T��X� 1��96 ?+ "Bf+

��*�D�  2�6Gait "96 ��i� ����9�+ �� �$0> &>X> 2\�  

Randomized 
controlled trial  

10m timed walk, TUAG, 
Distance covered in 6 min over 
an ecological circuit, The stair 

test  

?>���+ ��$� �$b 2�6 + ?+ �Z)> &�'($� %$)�*$�$+ W��X� 1��96 ?+ ������/3� "Bf

��*�D� �$FE+ "> &/�� 1�� ?+ ?/'+�
 2�6 .�$�  

Roche  ����896 


)30(  

22   2�6�/>���� �� O����^� &��D�Gait  W��X� <� VF# e��3 &/�� 1�� "H

">  L$� &�'($� %$)�*$�$+ W��X� ���$�A  �� =��$9� S$/(� ?\QR �� ��

"96 ����9�+ �� $��< &B8\� �u(��	 5�� 2\� .�)( ")�+  

Prospective 
observational 

study  

MAS   %$)�*$�$+ W��X� �+ e��3 &/�� 1�� "H t)�x$3 <�� �� $��< &B8\� c�� 5��X��

 L$� &�'($�A  2X^> ?/83 ��i� ����� �� c�/3�43� =��$9� S$/(� ?\QR ��

&>X>  

Hesse ) ����896 
31(  10  L$� &�'($� %$)�*$�$+ 1�))( h��f� ��,-�A  ��9�+ 1
�M 
� &�+

"96 "��/0� %���� "/�'�/3�43� �+ 2\�  

Clinical trial  MAS, Gait analysis   C$H 
 &/�� 1�� �R�3 �$FE+ @OPQR &� 56�(%�#  
 ���/'�� <�� ���T� @�6

&�'($� %$)�*$�$+ W��X� <� =� "8��/8*� O�8��0� ������ �+ &/�� 1�� �� t)�x$3  

MAS: Modified ashworth  scale; EMG: Electromyogram; TUG: Timed up and go test; VAS: Visual analogue scale 
 

 
���7 .B%+�� ��� ����� ���  C��$� 5%�2�� (��%����� $%&'� �5�1. ��. ��4�� $� 

���� �.�D8  24  25  26  27  28  29  

Reporting  6  8  6  7  7  8  

External validity  3  3  1  3  3  3  

Internal validity–bias  5  5  5  5  5  6  

Internal validity–confounding (selection bias)  3  2  3  3  4  5  

Total score 17  18  15  18  19  22  
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���8. ��� �!"#� ��� �' $� 5%�2�� (��%����� $%&/�%�%���N�� O��2  

6���  72$8 ����� ,�9���2  ����: ;��  <�.  /���=.� .�)��  >����  

Ward  ����896 
)32(  Not assessed   L$� &�'($� %$)�*$�$+ ��>�� 
 "��6� ��>�� I��/� 
 2���M��,-� ?'��T>A  ��

1�� �B> �3� A> �� �3� A> c�/3�43� &B8\� ��i� ����9�+  

Case report MAS   L$� &�'($� %$)�*$�$+A ��( ��>�� c�� "/�'�/3�43� 2��+ �>

�3� ?/83 <� =�.  

Rosales  
Chua-

Yap )6(  

696   L$� &�'($� %$)�*$�$+ ��)>� 
 ��,-�A �� 1.  
 "��#$� %���� "/�'�/3�43� 56�(

 �� ���^� S�3� �+ "��/0�MAS@ 2. �+ "/�'�/3�43� 56�(  ����9�+ ���D� S�3�

 ���D> WFHMAS @3.  �$FE+GAS  
 h#��> �� ��9�+4. �J �Q> O���,-� ">�9�  

Previous meta-
analyses  

MAS, GAS   L$� &�'($� %$)�*$�$+A E+ 2��+ &>� ��>�� c�F &� �$ OPQR

.�3� 2X^> ?/83 <� =� "��/0� 
 "��#$� %���� "/�'�/3�43� ��  

Kinnear )4(  Not assessed   L$� &�'($� %$)�*$�$+ W��X� <� =� 1��G/3� ��$> "����$�X��A  ��(��( �$FE+ 2��+

2��9�+ ��i� �g�'M�X+ �� "/(�	 c�v$*
�$� 2�6  

Systematic review  ARAT, MAL, WMFT, 
B&B, FMA, MAS  

%$)�*$�$+  L$� &�'($�A  �� "��/0� 
 "��#$� %���� �� W��X� 2��+

"> X�$Z� @����� c�v$*
�$� V8B> ?( "*�'M�X+ �����  ���+ ?( �$�

��$� �J C�F�� ?+ .���M O�$y "8�X�� "Bf+  

 "93�# ����896 
)5(  40 ?*�T>   56�( �EN "T��X� O�$y ?+ &�'($� %$)�*$�$+ ��)>� 
 ��,-� =� "/�'�/3�43�

?/83 <�  

A literature review  Not assessed   L$� &�'($� %$)�*$�$+A  
 &� 56�( �EN "+�f/�� ��>�� c�

.�3� ?/83 <� =� "/�'�/3�43� �����>  

Schramm  ����896 


)33(  

508   o\/f> L�$�� ��>�� 2��+ I��/� 
 W��X� @"D#�
 "M��< 2��+ ?��� mb c� ?�E�

 L$� &�'($� %$)�*$�$+ �+ "/�'�/3�43�A ��9*J ��  

Prospective study  MAS, VAS, FAC, 
10MWT, TUAG  

��>��  "\0> �)i 
 "DU$> W��X� �+ "/�'�/3�43� ��8> 2�6

 L$� &�'($� %$)�*$�$+A > 
 &>� ��>�� c�r ����9�+ 2��+ �,

2��9�+ ��i� .�3� 2X(�> "FnR Y/'�3 2�6  

Demetrios  ����896 


)34(  

91  ��$� 2���M��,-� ?)�>< �)i "Bf+  ���3 
 &�'($� %$)�*$�$+ W��X� <� =� 2�

��>��  ���3 
 ��*�D� ���
�0> �$FE+ �� C$)� ?\9N <� "DU$> "�PQR �
�� 2�6

 ��(�$( 
 �g�'M�X+ �� I��/�?/83 <� =� "/�'�/3�43� ��i�  

RCT  LASI, DAS, AAM, 
MAL, ARAT, TUAG, 

10MWT, GAS  

��$� 2���M��,-� O�F,� �EN "9( z���> ?)�>< �)i "Bf+   2�

 ��(��( 2
� &�'($� %$)�*$�$+ W��X� <� =�C�D� ��K  %����

��9�+ "��>�� _��6� ?+ ���3� 
 1��� h�3J  �� ��*�D� �$FE+ 


 
 �g�'M�X+ ��>< �� ?/83 <� =� "/�'�/3�43� ��i� ��(�$(

.�3� �$N$> ���< 
 Y(  

Ward  ����896 
)35(  273   ��(��( �� O����^� "3��+C�D�  
C�D� ��K + ? L$� &�'($� %$)�*$�$+ ?\�3
A  ?+

��$� ?>���+ �� ������/3� �F#��> 1��96  ��i� �g�'M�X+ &�+ �$0> _�6 "Bf+

 =� "DU$> "/�'�/3�43�?/83 <�  

Prospective double-
blind study  

GAS, Resistance to 
passive movement scale 

(REPAS), MAS  

��$� 
 ������/3� �F#��> &�'($� %$)�*$�$+ W��X� �+ 1
PR  "Bf+

"> ?/83 <� =� "/�'�/3�43� ��i� ����9�+ �� �$0> _�6  ���$�

 ��(��(C�D� ��K  �J <� �/B�+ 
C�D� .�6� 5��X�� ��  

Demetrios  ����896 


)36(  

59  1���� ��$� ?>���+ 2�6 
 ���� ���'+ "/(�	 "Bf+  W��X� <� =� C$9D> ��K

 L$� &�'($� %$)�*$�$+A "���*��/3� �g�'M�X+ �� ?/83 <� �D+ "/�'�/3�43� 2��+  

Prospective single 
centre, Controlled 

clinical trial  

GAS, MAS  ��,-� ��$�  L$� &�'($� %$)�*$�$+ W��X� C�F�� ?+ "/(�	 "Bf+A 

 <��� 2�/B�+ O�T�T0� ?+ 2X^> ?/83 <� =� "/�'�/3�43� 2��+

.����  

Franceschini  


 ����896)37(  

44  h3�)> ?)�>< �� ��nnf/> <� "\> ���<�+ 2��N�  �
� &��� ��$� 2�6  <� �D+ "Bf+

 L$� &�'($� %$)�*$�$+ �+ ��>��A "DU$> "/�'�/3�43� ��>�� 2��+  

Delphi technique  QOL, MAS, APROM, 
C-MAP  

 L$� &�'($� %$)�*$�$+ W��X� C�F�� ?+A  =� "/�'�/3�43� 2��+

 ?/83 <��R�3 ?+ ��$� ��>�� ���+  O�)��9� ?\9N <� "Bf+

 �$� <�KJ OPQR "8��/8*� O�8��0� �+ h�(�� �� OPQR "BB(

 %$)�*$�$+ ��,-� ��.�6� 5��X�� �� &�'($�  

MAS: Modified ashworth scale; GAS: Global assessment of spasticity; C-MAP: Compound muscle action potential; AAM: Arm activity measure; DAS: Disability assessment scale; LASI: Leeds arm spasticity impact scale;  
FAC: Functional ambulatory category; ARAT: Action research arm test 
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���9 .B%+�� ��� ����� ���  C��$� 5%�2�� (��%����� $%&'� �/�%�%���N�� O��2 $�  

���� �.�D8  4  5  6  31  32  33  34  35  36  

Reporting  7  8  8  9  7  7  6  7  4  

External validity  3  3  3  3  3  3  0  3  3  

Internal validity–bias  1  3  4  5  4  6  5  4  5  

Internal validity–confounding (selection bias)  4  3  4  5  4  2  3  3  3  

Total score 15  17  19  22  18  18  14  17  15  

  

MAS )Modified Ashworth scale �(Fugel-mayer score � c��  ��-

�'�'.O	 ��� *�5p	 ",� V,��� c�� � OX� P'	 HX'�_�  M	 c# � \5K �-

U,: O
 ��-
����� 
�5$  ���-
 ���� m'�"�  P0R�� H�)[ M	 ��'


H�	�0	 �� �
�� �-� � �	 OX� P'	 �
 H� �
	�R	 .���   ��)� �-b��k�  H  ���

��
��: O
�  �
 ",� � 
�N O
 
���)� �
 	� ��0$  � H[�� \ �K 
�5$ 

��
	
 ���� ���M�� ��-��� )20(.  

� �	�
�� 
����������� ����#� �� �� �� ������  
�� ���� �"J� H0� ��W
 �	��),  H�,�M �
 ��� ����	 *�_,_]�  ���	 H� �-


��0X- �# �� *L.� �
 P,X��� ���,2���  OR�'�
 ���M�,� 
	�R	 P'	B W 	� H�

� ��	�K c,2�,5,� �
 �: �0)� �	",� � �%�N c,2�,5,� �
 �0,X,0�a	 

�� 
��'	 	� �# H���# �
 Z�����'	��	 O,=I� � �# l� �1���'	 �Z��2�  H� ���

) �# ���,� O)XK P�,���# f���Mid foot) �M� �,,J� � (Weight shift M	 (

�� �# d� �[��N yk H  H���#  ���
 �
 O'
��]� � ��%�	 P'	 .

��

 >- H  	� 
�R 3
�=� �P���R�� M�� �� P)'	 P0R� �	� f��� � 
��. H�,0� �
� 

�� 6-�� 	� �� ����M O,%,� � O�����  ���	 H� O	 ����� P'	 .�-


�: �"J� H0� ��W
 �	��),  �� H ��� 	�  G,0�a	 H�.� �0)� 6�� .��'�)�

� ��,a� �	�)- H  ��7'� �
 �,,J� U[�� OX,����0�: H�.� \,$X�  ��-

�� �: ��� OR�  ��-��0N� � H�.� G,���� �� H� 
��  H��	
 6'	"R	 ��	��

H0�	
 �	�)- H  	� �# l� �1���'	 6-�� � P���R ���
 �0��@ ���   ��� �

 ��-�0�	��#Gait  
�	o!  O5�� �,p+� >-)23(. ������ Z����� m'�"� P'	�  \,�:

 �
 H� ��X��R ��0��# *L.� �0,X,0�a	 � �# OX� q��
�
 ��� ���W �

 Z�,_�Ashworth ��� �
	
 ���� O	  	� P0R� �	� n�0� O�� � 6-�� 	�

�� 6'	"R	  �T �# �� *L.� �@ M	 6,  O,2�=R 6-�� 3�5�
 H  .�-
Gait 

H  Z��2� ~�rN� ��0��# �  �	��),  �N�   �	� ��0)� �1���'	 � P���R

�� ���� �: P0R� �	� � P,�M �  �# H,2�	 Z�)� ��]� ��: 3�5�
 H  �  
�5$  �-

��  � �')22(. �# l� �
 ��� �'��� P��0X�	 H� �2�@ �
�  ���,��

 l� P���R ���
 3�=R O��@ � 6'	"R	 	� �[��N � ��N	
 Z�,)����0��

�� 6-�� 	� �#  �# l� O��@ M	 �Z����� � \,�: ������ ���,�� �  � �-


�� ��,���[ ���.  m'�"�BTX-A  ��0��# H�.� �
 �
�"R	 P� 6-�� H  ����

�� �# l� ��X��R .
�� �
 O'�$�� �+)- H  m'�"� P'	 �,p � f��[ H����  G' �	�

�	�� >,� ��.�	 n�� �
� ���  
�5$  ���� �� �'�  � b��k� UX�  H�,0� ��

P'	 H  H[�� �  .
�	
 3�5�
 H  	� ����
  �	",� 6'	"R	 ���� �
�"R	 P� 6-�� H�

 O��@3�=R �,j  S�- �"��	 M	 �
�%0	 u�'o# � �0,���R
 6-�� ���r%�

�	�� H0� ��W
 �	��),  ���   m'�"� �O	BONT  ��,� �	�  	� �	�!����


�� ���' S	�-	 P'	 H   �'�)�)25(.  \��� � ��h�T ���
 G' ��,!,#

�	�� m'�"� 3�5�
 H  ��� �  y,]r� 	� P0R� �	� ��!2	�� ���  �)0X, ��  �

�� 6-�� 	� �: �T �!'
 �� M	 .�-
�  H  ���� P0R� �	� �,X� 6'	"R	

O,2�=R 
	�=� 6'	"R	  � ��),  ��- �
O'�$��  
�5$ ADL   

)Activities of daily living (�� 
�� )24( .�@ H0�� G'' O	 P'	 O,)-	 "

 �h�  M�
 H�BTX  H�.� *��K � �0,X,0�a	 �0�,  6-�� H  ����

�� 
��. ���	 ��h�T � ���'�� >- �: �5��[ `�	��  ����  ���  
����� 
�5$  �

�� \0�� 
�R �
 	� ��� )11(.   

� �	�
�� 
�����������  ��.�� 
� ������Gait  
=2�k� m5TH ��-  6-�� ��"J� H0� H  L05� �	��),  P,  �
 f'�� \��� G'

 M�R �T ��	M P���R G,#Swing  P0R� �	� �	��� H  H� O	 P0R� �	� HN�W �


 ��� O% ���	M � )Stiff knee gait  �'SKG( �� H0N���  �
 ��	M P���R .
��

 M�RSwing  M�R �
 ��	M P���R O�� H Pre-swing  H0X 	�O	  6-�� �

 *��K �	�_R �' �# l� ��X��R ��0��# � V,- ��X��R *L.� �
 *��K  

Push-off ��  ��	�� 
��'	 }�� SKG 
�� P'	 �	�  d�0�� \'h
 
�[� �  .

\���� f'��  H�.� �
 U��� O,2�=R ��� M	 ���� �0,X,0�a	 �: \,2
 P'��

w'	� � c'��)R Z�0�� ����
 P'��  m'�"� ��: �	� BONT-A ��  H� ��� 

 M�R �T ��	M P���R G,# �
 �)$� 
�5$ Swing  O�	
 �-	�N 3�5�
 H )28(.   

O'�$� �
 � G,0�a	 c'��)R Z�0�� 3�T 6'	"R	�  P'	 �'��	�� 6'	"R	

O,2�=R �T ��� \'�T �	�  H�.��  ��!2	 
�5$  �
 �)$� \���Gait  O	

�� �
�� P'	 �  H� .
�)� m_]� 	� �: �
��@ �� �	��  3���� ��!2	 6�� �


Gait�
 ��-
��0�2	 M	 �
�%0	 �  G,��)�,� *��LT	 �  H��)�� ��� �]k

f)[ �# �� *L.� 
 P,,=� �	�  � ���: �T H�.� �- O,2�=R ���Gait  �

 
���)� ��!2	�=,5T  �'�=,5T �,j  ��:EMG )Electromyogram ( ��'�0�2	

 �'
�� ",2��: O��@ �-�!�'��M: >0X, �)26(.  M	 H� 
	
 ���� ",2��: P'	 w'�0�

 
	�R	 P,  H  L05�H0�  �"J�  � �0,X,0�a	 ��W
SKG�  H� ���X�BTX-A 

H?@L� \ �K 6'	"R	 ���
�� OR�'�
 
�N c'��)R Z�0�� H�.� �
 	�  �
 	� �	

 H�@�� �
 ��	M � P!2 P���R G,#Swing H'�	M O�� ��'�$�  P!2 P���R �	

�  H�@�� �
 ��	MToe-off  O�� 
�	�� P'	 3�5�
 H  �Gait  ��
	
 ����)30(.  M	

�� m'�"� P'	 H[�� \ �K w'�0� �!'
  �0���_� ���0�� G,# 6-�� 
�	�� H  �	��

6�� �T  ��-3�=R �,j  *��K 6-�� ��0���_� ���0�� G,# H'�	M 6'	"R	 �

 ��	M ��X��R *��K 6'	"R	 � (m'�"� 
��� *L.�) ��	M ��X�0X�	 *L.� �


 (>X,����0�: *L.�) 
�� ����	 ",�)27(.  � caX'�
	�� H�.� �0,X,0�a	

 m'�"� M	 c# c'��)R Z�0��BONT �: G,�����: Hk_� H �
  OX� �  ��-

MAS �M	��	 � H� �� ��,�+ H0,X��� 6-�� �
 	� �
�� P'	 H[�� \ �K ��	o��,p

���� P'	 
	
 ���� ��L.� ��- )26� 25(  P'	 �  U,��� �
 ��'�0�2	 *��'�]�

�� m'�"� 
 6'	"R	 	� �: �,p+� ��	���-  �	� O�� 
�5$  ���L.� P� 6-�� �

 ��-M�R ���_� � ��� 3�T �P0R�Swing  �Stance  ���  H0�	
 3�5�
 H  	�)31(. 
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�	�� H����  ��  �	�)- H  �BONT-A O�� �Gait �
 ��� �T OR�X� �

 OX�6MWT )6 Meter walk test(  h�  �	�  ��� �T ���M � ��� tL&	

H�# M	 ���: P,'�# � P0R� �� 
�5$  	� �-  \&�@ ���!�- �0$  w'�0� .��� 

��  OR�'�
 M	 �=  H�&�RL  H� 
��BONT-A �	�� H����   .
�� 	�[	 ��� 

�_� *��'�)� 
��'	 m'�"� 3�5�
 H  H� *L.� *��K 6-�� �,p+� H����  P'	 �0'

��  >� 	� 
���� ��� �� G)� ��),  H  �  �	�  �
�� P'	 O5�� *	�,p+� M	 �� ���

�'��	�� 
�5$  �'�)� �
�%0	 
�N �
����� ��- )29(. 

� �	�
�� 
����������� ������ ������	��	� ���� ��  
 �H0R�� *��& *�_,_]� Z�	 � BONT  �� ��� 3�&	 O'��� *��& �


��  � ���K�R �	��	 �
 �0,X,0�a	 6-�� O$[ �pv� �
�� G' �	��� H  ��	��

	
 {�5��	 �0,X,0�a	 *�� H  m'�"� �	",� .
�� ��� H  ���0]�
� �  u��

EMG �� �
�%0	 m'�"� �	�  �)�-	� G' �	��� H   *��'�]� ��	o��,p+� � 
��

�� 6'	"R	 �: M	 c# 	� �#	���'",R ��'�0�2	 �-
 )20� 16(.  �	��),  �N�  �


�h�  M�
 ��'�� �0,X,0�a	 ��W
 BONT  
��� �*L.� P� 6-�� O$[

M�,� O	 � �+ O�	
 �-	�N �	�)- H  	� ���������� �,p)13(.  ��&	 M�
BTX-A 

  �*hL0N	 ���)� �	�229  � ���K�R �	��	 �
 �@	�208  ���0]� �	��	 �
 �@	�

O	�   H� �"J� H �I "[ �
� ��� M�
 H� c'M����	 \a,02��  �	��	 �	� 

�� �0�,  ���0]�  .��� �P'	� ��   
	�=� �
 �'�  m'�"� �b��k� H�,0� UX� O$[


�,� ����	 G' �- �	�  ��h�  M�
 *��& H  � *L.� M	 ��0)� )33(.  P, 


 � 
	�R	 P,0Hk 	� �
����� S	�-	 H  � � 
�	
 
�[� �	B H��� H   
	�R	 H� �	

�	�[  ��0�,  S	�-	 3�5�
 H  ����0X- �: c��� � uL� �  m_]� �	�  �-

 O	 �0�,  ",� S	�-	)35(.   

�	�� H����   ����
 ��_��	 �
 	� �)$� 6_� �0��@ ��� BONT-A  �%'	

�� ���B  
����� 
�5$  U5 ����K�R �	��	 �
 H� 	�W3�=R �,j  �3�=R  � �M� 

H0�� �0,X,0�a	 6-��� 
�	
 3�5�
 H  	� �� �
	���N � ��),  O'�I� )36(. 

 �
	
 O��@ \��� H����  P'	3�=R  �3�=R �,j�6�� � P'�)�  �0��@ ��-

 �*L.� �'� �	�  H0X  ��,��M �	�)- H  m'�"� 
��� *L.� �	�  M�  ��,��M

�02�� 6'	"R	 GX� �	�� � �-  ��� Gait ��  ����
 M	 c# .��� BTX-A� 

�� ��L.� 6�� G,��� �'� �  U,��� �
 �' �'�$�� H  ��	�� M	 �-  H�)[

l� �' 
�5$  �0,X,0�a	 �� 
�� ��� H  �O��,a	 � ��,a� ���,��H0R  �-��	
 �,p+�

 \&�@ ���!�- O5�� w'�0� H052	 .� �' 6'	"R	 ",��� �	�� H����  H� 
��  ��� 


�� M�j: m'�"� M	 �=  H0%- G'B  �
�5$  c��� H0%- �
 O�o� M	 c# H� 	�W

�� 6-�� �!'
 \&	 .� �'� m'�"� P,  ��'",R O'�'��  � >$� ��,X  H� O	 �-
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A Review of the Efficacy of Botulinum Toxin in Spasticity Reduction in Upper and 
Lower Extremities and Gait improvement in Individuals with Stroke 

 
Saedeh Shahriarpour1, Toktam Mazaheri2, Vahid Shaygannejad3 

 
 

Abstract 
 

Introduction: Stroke is the acute neurological damage caused by perturbation of blood flow or lack of blood supply 
to part of the brain tissue and nervous system resulted from cerebral artery occlusion by a blood clot or a ruptured 
artery. This loss causes different functional disorders such as spasticity. Botulinum toxin has been acknowledged as 
an effective method in reducing spasticity. The purpose of this paper was to review the literature regarding the 
impact, results, and application of botulinum toxin. 

Materials and Methods: Articles were obtained using the keywords stroke, spasticity, and botulinum toxin from 
PubMed, MEDLINE, Springer, Science Direct, Elsevier, and Scopus without any time limitation. 

Results: Approximately 193 papers were retrieved from the websites using the abovementioned keywords and 36 of 
them fulfilled the inclusion and exclusion criteria. These articles described the application of botulinum toxin in limb 
spasticity reduction, motor function improvement, and gait factors promotion. These studies reported that this 
injection should be combined with other treatments such as physiotherapy, occupational therapy, and home-based 
exercises in order to cause significant improvement in the ability of the patient. 

Conclusion: Botulinum toxin is an effective treatment used in combination with rehabilitative technics to reduce 
spasticity due to cerebral disorders, and in turn, improve motor function and quality of life. 
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citation. For example “The results are in 

agreement with previous studies (2-5).” 

- References 

• References should be enumerated by the 

order of appearance in the text using 
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of the reference to indicate that the 

original reference is in Persian. 
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• Authors’ Contribution:  
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• The authorship should be assigned 
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• If the study is extracted from a 
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article is extracted from a thesis for 
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(subject/major) by (student name), 
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by university name/research 

institute/funding organization (Grant 

Number: project registration code)". 

Complete information of research project 
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move this section to its actual place at the 
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disclose any financial arrangement with a 
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review. In the case that the manuscript is 

accepted, this disclosure will appear with the 

article. Authors may be addressed with their 
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be accepted for publication, the journal 
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place at the end of the manuscript. 

• References and citations:  

- In text citation: 
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parenthesis. Publication year of the 
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manuscript text. 

• If there are two references for one sentence 

use “,” to separate them. For example (2 

and 5) is used when citing references 

numbered 2 and 5 in reference list 

• If there are more than two references for 

one sentence use “-” between first and 
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that approved the research protocol should be 

named clearly. If human studies, taking written 

informed consent from all the participants is 

required. For animal studies, the housing and 

scarifying method should be clarified. For all 

human studies especially clinical trials, a registry 

number like Iranian Registry of Clinical Trials 

(IRCT) should be provided. 

The scientific degree (not academic position: 
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Speech Therapy) identity of those who collect 

and/or analyzed the data 
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interventional manuscripts that the 
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Statistical Analysis: the statistical methods 

should be explained in the way that a 

knowledgeable reader may verify the 

reported results if they have access to the 

original data. Discuss the methods for 

determining the distribution of the data, 

statistical strategy for analyzing data with 

normal and other distributions, 

randomization, assignments and matching 

strategies,  blinding methods (if any), power 

analysis, complications of treatment, numbers 

and timing of observations, number and 

timing of interventions, losses to observation 

(such as dropouts from a clinical trial) and 

their reasons. Define statistical terms, 

abbreviations, and symbols clearly. 

• Results: 

In this part, it is necessary to provide a table 

containing the demographic characteristics of 
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• All clinical and other measures should be 

presented according to International System 

of Units (SI). For example mmHg for blood 

pressure or Celsius for temperature 

• All decimal numbers should be written with 
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their psychometric properties (validity and 
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with reference. 

• If an illustration has been taken from 

other resources has been used in the 

manuscript, such as web-pages, books or 

articles, the source should be cited 

properly and permission from the owner 

should be obtained. The copy of the 

permission letter should be submitted 

with the manuscript. 

• All the tables, figures and charts should be 

mentioned in the text. 

• The place for each tables, figures and 

charts to be appeared in the manuscript 

body is preferably the first possible place 

after the sentence referring to them. 

• All the tables, figures and charts should be 

presented at their right place in the text.  

• At most eight tables and illustrations are 
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Tables  
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themselves.  

• Tables should be orderly enumerated in 

the text.  

• Table’ title should be written at top of the 

table.  

• Table explanation including explanation of 

the symbols,… should be written in table 

caption under the table. 

• Table should be designed by font size 10 
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• The running title: to be showed in the top 

of article pages (at most 8 words). 

• If the manuscript is duplicate or re-

publication of a previously published work 

(not in IUMS English journals), the first 

article must be mentioned in the title page 

properly. For example:  “This article is 

based on a study first published as [title of 

the first publication], appeared in [title of 

the first journal, Journal number, journal 

issue, start page-end page].” 

B) Structured Abstract 

Provided in separated page, abstract text is 

limited to 6 paragraph and maximum 300 

words. In a separate page after Persian 

abstract its accurate translation should be 

presented in 6 paragraphs not more than 

300 words.  

• Title 

• Background: the originality, essence, 

innovation and the aim of the study 

• Methods: sampling strategy, data 

collection and analysis/observational 

methods 

• Results: specific data and the exact 

Pvalues are required 

• Conclusion: the emphasis on the new 

aspects and main application and 

achievements of the study 

• Keywords: 3-5 keywords or short terms 

from the Medical Subject Headings: MeSH 

(http://www.ncbi.nlm.nih.gov/mesh). 

Persian keywords are preferred to be 

translation of MeSh terms. 

• Narrative reviews have a simple un-

structured abstract 

• Case reports need unstructured abstract 

containing a summary of report without 

specific headline but including the main 

corpus knowledge of the report. It should 

not exceed 150 words. 

• Letters to editors do not have abstract 

C) Manuscript Body:  

• Introduction 

Introduction should clarify the essence, 

importance, background, a review of the 

literature in that specific context, present 

scientific gap, and the necessity of the present 

research, the goal of study and researcher 

main hypothesis (not more than 700 words). 

• Methods: 

This part should be written in detail. Type and 

design of the study, sample size estimation, 

sample selection, evidenced inclusion and 

exclusion criteria (the eligibility of 

experimental subjects), pilot study (if 

applicable), outcome measures, type and 

procedure of interventions and evaluations, 

ethical considerations and statistical analysis 

should be explained completely in the way 

that the study may be replicated easily. 

• For equipments: complete name, model, 

manufacturer company name, and 

production city and country should be 

written in the parenthesis following the 

equipment’s name. 

• For medications: (generic) name, chemical 

code (commercial), manufacturer company 

name, and production city and country 

should be written in the parenthesis 

following the equipment’s name. 

• For chemicals: generic and commercial 

name, manufacturer company name, and 

production city and country should be 

written in the parenthesis following the 

equipment’s name. 

• For software including statistical, skilled or 

writing software: version, manufacturer 

company name, and production city and 

country should be written in the parenthesis 

following the equipment’s name. 

Ethical Review: If applicable, the relevant 

institutional review boards or ethics committees 
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filled and submitted along with the 

manuscript.  

• Authors order and position is determined by 

the authors team as presented and signed 

in author approval table in cover letter 

• After submission, any change in authors’ 

count and order including adding or 

omitting one or more authors must be 

requested formally. This is the responsibility 

of the corresponding author to obtain 

signed permission from authors who were 

included in the previously submitted cover 

letter and send a formal request to journal’ 

email address. The signed permission and 

new cover letter should be attached to the 

request. JRRS follows COPE guidelines in this 

respect. COPE flowcharts are accessible in 

journal’ website.  

Affiliation 
Academic Degree, Research Center, 

Department, Faculty, Institute, City, Country 

Example: Professor, Musculoskeletal Research 

center, Department of Physical Therapy, 

Faculty of Rehabilitation Sciences, Isfahan 

University of Medical Sciences, Isfahan, Iran 

Article Structure 
The headings of an original article are: title, 

introduction, methods, results, discussion, 

limitations, recommendations, conclusion, 

acknowledgement (including the funding 

agency or the institute that approved the 

study), references and supplementary 

information (additional figures, tables or 

questionnaires).  

A) Title Page:  

This page should be submitted separately as 

a supplementary file for the manuscript and 

should not be included in the manuscript file 

• Complete title: manuscript title should be 

clear, accurate, detailed and concise but 

informative. It should contain the 

manuscript keywords and show the type 

and design of the study properly. This title 

should be written with initials of each 

word being capitalized (Capitalized for 

each Word)  

• Authors’ identity: first name, sure name, 

highest scientific degree, highest academic 

position, institutional affiliation, complete 

postal address, business telephone and 

fax numbers and a current email in 

Persian and English. This section should be 

written with normal style. 

• The corresponding author: should be 

underlined. 

• Acknowledgement: This section should be 

placed in title page. If the manuscript 

would be accepted for publication, the 

journal secretary will move this section to 

its actual place at the end of the 

manuscript. 

• Authors’ Contribution: This section should 

be placed in title page after 

acknowledgement section. If the 

manuscript would be accepted for 

publication, the journal secretary will 

move this section to its actual place at the 

end of the manuscript. 

• Funding resources:  This section should be 

placed in title page after authors’ 

contribution section. If the manuscript 

would be accepted for publication, the 

journal secretary will move this section to 

its actual place at the end of the 

manuscript. 

• Conflict of Interest: This section should be 

placed in title page after funding 

recourses section. If the manuscript would 

be accepted for publication, the journal 

secretary will move this section to its 

actual place at the end of the manuscript. 
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• Line number should be shown at right side 

of page from beginning (title) to the last 

line, continuously. 

• Authors must prevent verbal translation. 

Commonly used specialized terms must be 

appeared in Persian for example tibia, 

frequency and… If authors do not have a 

good Persian equivalent for the English 

term, they should use the English term in 

English. 

• The abbreviations should be introduced in 

parenthesis following the complete word 

or phrase for the first time. JRRS has no 

footnote. 

• It is a MUST to submit title page 

separately in file entitled “Title Page” in 

supplementary files section in order to 

prevent any conflict of interest for journal 

reviewers. The manuscript should not 

provide any information about the 

authors’ team. 

Important Note: the authors usually add the 

title page at the beginning of revised version 

of the manuscript after applying the 

reviewers’ comments.  

This is the responsibility of corresponding 

author to avoid this mistake before 

submitting the revised version and the “reply 

to reviewers” letter. Including author’ 

information in the revised file or contacting 

the potential reviewers in person will result 

in immediate irreversible rejection of the 

manuscript regardless the review phase it 

was in.  

Authorship 
As stated in the Uniform Requirements for 

Manuscripts Submitted to Biomedical Journals, 

being listed as an author in a manuscript 

requires substantial contributions to all of the 

following sections: 

a) Conception and design, or analysis and 

interpretation of data 

b) The drafting of the manuscript or critical 

revision for important intellectual content 

c) Final approval of the manuscript to be 

published.  

Authors should meet all aforementioned 

conditions (a, b and c). Those who did not 

fulfill authorship criteria should be mentioned 

in acknowledgments only after obtaining their 

permission formally. In this section their full 

name and the type of their contribution 

should be addressed clearly. 

By signing the author approval table in the 

cover letter, the authors confirm that they 

meet three authorship criteria listed above. 

Besides, the role of each author must be 

mentioned in “Authors’ Contribution” section 

in title page. 

The authors’ role is not limited to these three 

conditions. Authors’ contribution may be 

presented as a list for example as: 

• Conception and design 

• Obtaining of funding 

• Administrative, technical, or logistic 

support 

• Provision of study materials or patients 

• Data Collection 

• Data Analysis and Interpretation 

• Statistical expertise 

• Critical Revising of the Article for 

Important Intellectual Content 

• Final approval of the article 

• The responsibility of the integrity of the 

whole procedure from study design to 

communicate with journal and reviewers 

The manuscript will not be processed unless 

cover letter and publication ethics form be 
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Table 2. JRRS limits for words, tables, illustrations and references in various manuscript types. Basic and extra 

publication fees for various types of accepted manuscripts in JRRS 

For Each 500 

Extra Words 

(IRR) 

Maximum Number of Tables and 

Illustrations (each illustration is equal 

to 300 words) 

Word Limit* (including 

references, tables, illustrations) 
Type 

5 1 400 Letter to Editor 

10 5 1000 Case Report 

10 2 1000 Short 

20 4 2500 Original 

20 4 3000 Qualitative 

40 No limitation 7000 Review 

*If the limits are met, the manuscript shall be charged for basic publication fee only. By adding more text, tables 

or illustrations extra charges will be applied. 

 

H) Conference Proceeding: for national & 

international rehabilitation related 

conferences, seminars and congresses 

I) Conference reports: reports about national 

& international rehabilitation related 

conferences, seminars and congresses would 

be accepted if not submitted longer than 2 

month after the gathering. These reports are 

limit to 400 words. 

J) Book Review: in contexts related to 

rehabilitation in Persian or English language to 

maximum 400 words accepted. 

Manuscript Submission 
• The Manuscript must be submitted in JRRS 

webpage (www.jrrs.ir). Manuscripts that 

sent via post or email will not be 

considered.  

• A cover letter signed by the corresponding 

author should provide full contact details 

(include the address, telephone number, 

fax number, and Emailaddress) of all the 

authors in the same order they have 

appeared in the manuscript. The cover 

letter is required to briefly explain the 

innovation and originality of the paper and 

how the manuscript would satisfy journal 

readers. Each author is required to sign in 

the signature column in front of their own 

details in the table. The pre-defined form 

for cover letter is available as a link when 

you start the submission. You can also 

download it from faculty website at 

rehab.mui.ac.ir  

• The corresponding author should 

download and sign the publication ethic 

form to make clear that the final 

manuscript has been seen and approved 

by all authors, the authors accept full 

responsibility for the design and conduct 

of the study, had access to the data, and 

controlled the decision to publish and that 

the manuscript is not under submission 

elsewhere and has not been published 

before in any form. The form is available 

as a link when you start the submission. 

You can also download it from faculty 

website at rehab.mui.ac.ir 

• The Manuscript should be on A4 paper 

with 3.5 cm vertical and 2 cm horizontal 

margins. 100% character scale and 

normal character space are requested. 

font size 12 “BMitra” (font size 10 Times 

New Roman for English terms), single line 

spacing, single column design using office 

2007 software (saved in .docx format not 

.doc or .rtf) are essential. No indentation 

of the first line is allowed. The manuscript 

should have Persian page number in the 

middle of the page bottom. 



   

 

 

VIII 

corresponding author must sign an upload the 

formal commitment form for covering 

publication charge difference and upload it as 

a supplementary file. It is specifically essential 

to include the payment ID of JRRS (1041 1300 

0000 0011) with the manuscript ID in the 

receipt. Otherwise the receipt will not be 

approved and the authors must pay the fee 

again. The previous fee is not refundable. 

This payment does not necessitate JRRS to 

accept the manuscript. The final decision will 

be announced within 4 weeks of manuscript 

submission. Fast track fee is not refundable.  

Article Types: 
A) Original Articles: they are the results of an 

original scientific research by the author(s). 

These manuscripts should have 2500 words. 

Maximally four tables and illustrations are 

acceptable. They must have less than twenty 

references. The Majority of the references are 

required to be published within last 10 years. 

The same rules will be applied for qualitative 

manuscript although word limit is up to 3000 

words. The manuscript must have 

introduction, methods, results and discussion.  

B) Review Articles: they investigate a new 

scientific topic. JRRS appreciates review 

manuscripts with high collectivity. These 

manuscripts include narrative review, analysis 

and criticisms of the sources in a specialized 

field (systematic reviews), new theories or 

approaches related to rehabilitation. The 

article should be written in maximum 7000 

words and with sufficient references related 

to the topic that majority of them must be 

original articles in the last 10 years. In 

narrative reviews at most ten percent and at 

least three original references should be the 

articles from authors’ team otherwise they 

will be rejected by JRRS. Reviews should be 

structured like original manuscripts in abstract 

and body. Word limit is the same for narrative 

and systematic reviews. 

C) Single Case Study: these types of 

manuscripts will be considered only if the 

presented case has unique or specific 

characteristics. The manuscript text is limited 

to 1000 words with maximum 5 tables and 

illustrations and 10 references. The 

manuscript must have introduction, case 

report and discussion.  

D) Short Articles: For acceleration in publishing 

scientific findings, short manuscripts should be 

no more than 4 sheets and only include two 

tables or illustrations and at most ten 

references (1000 words totally). These 

manuscripts should include introduction, 

methods, results and a short discussion. 

E) Letter to Editor: important reports on 

latest achievements in the rehabilitation fields 

or recently abandoned/ adopted protocols 

may be submitted in the form of letters to the 

editor. The text should contain maximum of 

400 words with at most one table or 

illustration and a maximum of five references. 

F) Critical Appraisal: they may criticize the 

scientific articles published in other journals 

or in the previous issues of JRRS itself [Letter 

to Editor]. Text is necessarily limited to 1000 

words and should follow the instructions for 

“Letters to Editor”.  

G) Scientific Correspondence and Scientific 

Debate: If the authors have had a scientific 

correspondence with a top researcher in a field, 

it can be considered for publish. In this group of 

manuscripts, the body of the text must be 

evidenced by valid references. These kinds of 

commentaries may concern about inventions in 

the field of rehabilitation sciences, worthwhile 

experiences or rehabilitation related news in 

Iran or world. Text should follow the 

instructions for “Letters to Editor”. 
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Table 1. Basic and extra publication fees for various types of accepted manuscripts in JRRS 

For Each 500 

Extra Words (IRR) 

Basic Fee 

(IRR)* 

Word Limit (including references, tables, 

illustrations, each illustration is equal to 300 words) 
Type 

- - 400 Letter to Editor 

700,000 750,000 1000 Case Report 

700,000 750,000 1000 Short 

700,000 1,000,000 2500 Original 

700,000 1,000,000 3000 Qualitative 

700,000 1,000,000 7000 Review 

*Only this fee has 50% discount for the manuscript that affiliation of both first and corresponding authors is 

IUMS.  

Note 1. Publication fee will be charged after 

accepting the manuscript through peer review 

process in JRRS. Upon acceptance, JRRS shall 

notify the corresponding. Corresponding 

author must pay the fee within two days of 

announcement and fax/email the receipt to 

JRRS office. Without the receipt the 

publication process may not be started and 

the authors will not receive formal acceptance 

letter. It is specifically essential to include the 

payment ID of JRRS (1041 1300 0000 0011) 

with the manuscript ID in the receipt 

otherwise the receipt will not be approved 

and the authors must pay the fee again. The 

previous fee is not refundable.   

Note 2. The basic publication fee may not 

decrease if the manuscript does not reach the 

word limit.  

Note 3. The word limit in table 1 includes all 

the tables and references therefore, the 

tables must be typed and are not accepted if 

they are presented as an illustration. Each 

illustration in this guideline is equal to 300 

words. In other words, in an original 

manuscript which has only one figure, the 

body text with tables and references should 

not exceed 2200 if the authors do not want 

any extra fee to be charged.  

Note 4. The manuscript with IUMS affiliation 

will have 50% discount only on basic 

publication fee. 

Note 5. Only the manuscripts that affiliation 

of both first and corresponding authors is 

IUMS will be considered as manuscript with 

IUMS affiliation. 

Note 6. Correct affiliation of IUMS: academic 

degree, research center, department, faculty, 

university, city, country. Example Professor, 

Musculoskeletal Research Center, 

Department of Physical Therapy, Faculty of 

Rehabilitation Sciences, Isfahan University of 

Medical Sciences, Isfahan, Iran. 

Note 7. Authors from other institutes should 

follow the same instruction for correct 

affiliation 

Note 8. 700000 IRR will be charged for every 

500 extra words. Each extra illustration will be 

count as 300 words. For an original 

manuscript of 3000 word if the authors are 

affiliated by IUMS 1200000 IRR will be charge. 

The fee will be 1700000 for authors from 

other institutes.   

Note 9. Fast tracking of the manuscript may 

be started if the authors formally request for 

it. The manuscript will be charged twice the 

routine publication fee. The authors must 

count manuscript words in its final version 

and calculate the fee by duplicating the 

routine publication fee (table 1). The receipt 

should be uploaded as a supplementary file 

during manuscript submission. Besides, the 
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I) Manuscripts by JRRS Editorial Board 

All the procedures and payments are exactly 

the same for the manuscripts from JRRS 

editorial board. To confirm a true peer review 

process, 5 members of editorial board  

will select the reviewers and a blind  

supervisor secretly.  

The Financial Requirements for 

Submitting and Processing the 

Manuscripts 
Since December 22, 2015 following the 

directive by the Board of Trustees of the 

Isfahan University of Medical Sciences, new 

financial laws were announced to cover the 

processing costs of the manuscripts submitted 

to any journal published by IUMS.  

- The payments: all payments must be paid 

electronically or in person to Isfahan 

University of Medical Sciences, account 

number “4975761007” (SHEBA: 5801 2000 

0000 0049 7576 1007) in Bank Mellat. The 

receipt should be scanned and emailed or 

faxed to JRRS office. It is specifically essential 

to include the payment ID of JRRS (1041 1300 

0000 0011) with the manuscript ID (set 

automatically by the journal website by 

starting the submission process) in the receipt 

otherwise the receipt will not be approved 

and the authors must pay the fee again. The 

previous fee is not refundable.   

- Submission fee: the manuscript will be 

processed only if the author pay 500000 IRR to 

the aforementioned account and upload the 

receipt as a supplementary file during 

manuscript submission. It is specifically 

essential to include the payment ID of JRRS 

(1041 1300 0000 0011) with the manuscript ID 

in the receipt. Otherwise the receipt will not be 

approved and the authors must pay the fee 

again. The previous fee is not refundable.   

Note 1. Paying submission fee does not 

necessitate JRRS to accept the manuscript. 

Note 2. Authors affiliated by IUMS and other 

authors will be charged the same submission 

fee.  

Note 3. It is the authors responsibility to 

ensure that the manuscript meets authors’ 

guidelines and all the requested documents 

has been completed and uploaded. The 

manuscript will be fast rejected within 1 

week from submission if the authors’ 

guideline has not been followed properly or 

because of missing documents. The 

submission fee is not refundable in these 

cases. If the authors be still interested in 

processing their manuscript in JRRS, they 

have to revise it properly, pay the 

submission fee again and submit the revised 

manuscript with required documents again.    

Note 4. It is the authors’ responsibility to 

ensure the accuracy of spelling and 

punctuation and grammatical adherence of 

the manuscript. The manuscript will be fast 

rejected within 1 week from submission if it is 

not written in correct Persian language. The 

submission fee is not refundable in these 

cases. If the authors be still interested in 

processing their manuscript in JRRS, they have 

to revise it properly, pay the submission fee 

again and submit the revised manuscript with 

required documents again.   

- Publication fee 

Any manuscript accepted through peer review 

process in JRRS will be charged at least 

1000000 IRR (table 1). The authors should 

follow authors’ guideline precisely to avoid 

extra payments. The publication fee will be 

completely used for publication process by 

the publisher. 
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political, or academic “Conflict of Interest” 

that would potentially affect their judgment. 

F) Plagiarism   

The authors are not allowed to utilize exact 

text or illustration of previously published 

papers, book, monograph,… without proper 

citation and formal permission from the legal 

owner.  JRRS uses plagiarism detecting 

software for English and Persian texts and 

reacts to any misbehavior according to the 

guidelines by the Uniform Requirements for 

Manuscripts Submitted to Biomedical 

Journals, COPE, National Ethic Guideline  

for Medical Journalism and Declaration  

of Tehran. 

G) Copyright 

• The manuscript is not allowed to contain 

any image or text that is previous 

published or is under consideration 

elsewhere. The same constraint is applied 

for the abstracts presented in any 

scientific meeting that have exactly the 

same title and text.  

• Noun of the essential data of the study 

including tables, graphs or figures,… are 

not allowed to be published previously or 

be submitted in any other 

national/international journal or scientific 

meeting at the same time  

• The whole or part of the manuscript or 

any essential data of the study including 

tables, graphs or figures,… are not 

allowed to be submitted in any other 

national/international journal or 

scientific meeting before the final 

decision by the JRRS editorial team to be 

announced formally.  

• The authors are required to submit the 

manuscript along with the copies of all 

closely related works in order that the 

journal considers them.  

• It is the responsibility of the authors to 

obtain formal permission from copyright 

holders and submit the written original 

permission letters for all copyrighted 

material used in their manuscripts. 

• The journal allows the author(s) to hold a 

copyright without restrictions. The journal 

allows the author(s) to retain publishing 

rights without restrictions. 

• JRRS is legally allowed to publish accepted 

manuscripts which meet afore-mentioned 

condition. The copyright of the published 

article is for JRRS 

H) Retraction Policy 

The authors may retract their manuscript at 

most 10 days following submission in JRRS 

website by sending a written retraction 

request to the editor in chief. Otherwise, the 

manuscript will be processed to obtain the 

final decision of the editorial team.   

Note1. When the manuscript is accepted, 

JRRS will inform the authors about publication 

fee. Manuscript retraction when the authors 

are informed about the publication fee may 

only proceed if all the authors sign a formal 

retraction request. However, due to wasting 

reviewers’ time, JRRS will blacklist all the 

authors; any other manuscripts involving one 

or more authors of that team will be 

immediately rejected regardless of the 

processing stage of that manuscript and all 

future manuscripts from one or more authors 

of that list will not processed in JRRS.  

The authors are requested to study JRRS 

authors’ guideline and specifically pay 

attention to the specific instructions for 

each article type. Submitting manuscript 

that does not meet the requested 

instructions may result in fast rejection or 

delay in review and publication process and 

impose financial penalties. 
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“This article is based on a study first 

published as [title of the first publication], 

appeared in [title of the first journal, 

Journal number, journal issue, start page-

end page].” 

• Publication of accepted manuscripts may 

not holdup waiting for publication of their 

translation in other international or 

English journals. JRRS starts publication 

process for accepted manuscripts 

immediately to distribute them in the first 

issue ahead.  

• The corresponding author is responsible 

for informing JRRS editor about previous 

publication of the English version of the 

submitted manuscript and is supposed to 

attach the approval letter from the editor 

of the first journal as a supplementary file 

for the submitted manuscript. 

• JRRS will immediately reject any 

manuscript submitted in journal’ website 

that was previously published in other 

languages without formal notification 

from corresponding author. The least 

punishment will be blacklisting of all the 

members of the authors’ team. If the 

manuscript has been accepted or 

published, it will be retracted immediately 

due to ethical violation. 

According to the directive by the Board of 

Trustees of the IUMS, articles published by 

any journals in IUMS may not be published 

in another language by other journals in the 

university i.e. Persian articles in university’ 

journals may not be translated and 

published by English journals of the 

university and vice versa.  

C) Protection of Patients’ Rights to Privacy 

The authors are not allowed to use personal 

information or photography of their study 

participants without informed consent. 

Identification information should not be 

published in written descriptions and 

photograph may not be used without covering 

subject’ face or eyes unless the information is 

essential for scientific purposes and the 

subject (or parents, counsel or legal guardian) 

signed written informed formal consent for 

publication. For taking the informed consent, 

the final version of the manuscript has to be 

shown to the subject before submission. 

Subjects’ data should never be altered or 

falsified in an attempt to attain anonymity. 

Complete anonymity is difficult to achieve, 

and informed consent should be obtained if 

there is any doubt. For example, masking the 

eye region in photographs of subjects is 

inadequate protection of anonymity. 

D) Ethical Considerations 

As a member of COPE, JRRS follows COPE’s 

flowcharts and guidelines in dealing with any 

ethical misbehavior. The Journal also follows 

the guidelines mentioned in the Uniform 

Requirements for Manuscript Submitted to 

Biomedical Journals, National Ethic Guideline 

for Medical Journalism and Declaration of 

Tehran (all are available in JRRS website). The 

research that involves human beings or 

animals must adhere to the principles of the 

Declaration of Helsinki.  

(http://www.wma.net/en/30publications/10p

olicies/b3/index.html). 

Note: with regard to the law that prohibits 

intervention in the treatment by non-medical 

experts, JRRS only reviews those 

interventional manuscripts that the 

corresponding author is a certified registered 

medical or paramedical specialist and has no 

legal ban for medical intervention. 

E) Conflict of Interest 

All the authors should honestly inform JRRS 

about any kinds of financial, personal, 
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Issues to Consider before 

Submitting a Manuscript 
A) Redundant or Duplicate Publication 

Redundant or duplicate publication happens 

by publishing a paper that overlaps 

significantly/completely with an already 

published article of the same (team of) 

author(s). 

This is an ethical violation to international 

copyright laws, ethical conduct, and cost 

effective use of resources. 

This is not the case for the journal considering 

a paper that has been rejected previously by 

another journal. Also this is not the case when 

a complete report follows publication of a 

prelude report for example when an abstract 

or poster displayed for colleagues at a 

professional meeting. It does not put a stop to 

journals considering a paper that has been 

presented at a scientific meeting but not 

published in full or that is being considered 

for publication in a proceedings or similar 

format. Press reports of scheduled meetings 

will not usually be regarded as breaches of 

this rule, but such reports should not be 

amplified by additional data or copies of 

tables and illustrations. 

When submitting a manuscript, the author 

should clearly inform the editor about all 

submissions and previous reports that might 

be regarded as redundant or duplicate 

publication of the same or very similar work. 

The author should alert the editor if the work 

includes subjects about which a previous 

report has been published. Any such work 

should be referred to and referenced in the 

new paper. Copies of such material should be 

included with the submitted paper to help the 

editor decide how to handle the matter. 

Without such announcement, editor may 

react properly according to the journal’ policy, 

Committee of Publication Ethics (COPE), 

manuals and National Ethic Guideline for 

Medical Journalism; the least would be quick 

rejection of the submitted manuscript. 

* This Guideline is adjusted to Uniform 

Requirements for Manuscripts Submitted to 

Biomedical Journals 

(http://www.icmje.org/#privacy), originally 

written by International Committee of 

Medical Journal Editors (ICMJE) according to 

the Vancouver Format last updated in 

February 2007. 

B) Acceptable Translation of Previously 

Published Article 

Since secondary publication in another 

language, especially in other countries, is 

internationally acceptable, JRRS editorial team 

accept this act only if all of the following 

conditions are met. 

o The authors have received approval from 

the editors of both journals.  

o The editor concerned with secondary 

publication must have a photocopy, 

reprint, or manuscript of the primary 

version. 

o The priority of the first publication should 

be respected by a publication interval of 

at least one week (unless specifically 

negotiated otherwise by both editors). 

o The secondary manuscript is intended for 

a different target population 

o The secondary manuscript be an 

abbreviated version of the first publication 

however, truly reflects the data and 

interpretations of the primary version. 

o In the title page of the secondary 

manuscript, the readers, peers, and 

documenting agencies are informed that 

this paper has been previously published, 

in whole or in part; the first publication 

should be cited properly. For example:  
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