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 � ����/	5 "/$ 
"�� "�� ���[" . 6�� ���	�" B��$ ��.8L

B��$ 
	��  ,�&�L >��O ,���/@ �N�� ����	 w��� B�@

 � �/@ �$ ^+�+ ..."/$ . �.8L ,�N'$ 0�N�� #'L �.8L B��N$�

	 �&��	�"�	 R��� �/W  ���	�" B��$ �� �.8L �@ �" � ��

D:$ �� � � 0"�P% m(� �� B��$ S� ��?N�  B��$ �8�� B�@

 "/$)�&�L >��O 
_	 (�	 7�A�� B��$ �$ �.8L � ��  B�@

�	 
���� �$ �/W	 y"/� ���� .��"/	�� �?@ �� 
/	�� �@  B�@

�� �NQ�+ �N.$�� B�@���N	 �$ d/$�	 ����� .�� k� 8  �N(@


/	�� ���$�" ���?% �� #;T w��N� � ��"�+ ��� % �@.  

���!� /	�0�� ��
� /01 � 2�� /	�0�� ��
�  

���N� 0"�P% 
/	�� B� :������ B��$ ��"/	�� 0"�P% B��+  �� �@


/	�� 0"�P% Y 
/	�� ��� z��� R/� ��  ���N� 0"�P%

)Star excursion balance test  ��SEBT (�	  ,���$

�� �"�(N��. ���N� 0"�P% 
/	�� B� ,�"�� Z��  B��$ B�

#�� "��Q� B��/� 0"�P% 
"/	�� . ��$ ����� B��$ �� 
/	�� ���

 f�/%Gary �� �Q�P	 ,�$ � ;� S� 8  ��'L �" fO

����� �$ C8N:	 45  S� �$ � ;� 6��	 �" "�Q �� #�� �L�"

�	 �� ��'L �" �� �&�" B�� � �N.�� 8  �� ���L �% fO

 "��" 
� 	��	 #��� �@" .
/	�� ��� �"�� ���6&��L , ����

#�� B���	� 
��+ B�@��6$� B��$ 
���� � . 
��" ������

 �&�/	��SEBT  ��$78/0  �96/0 #�� ��� Z��6+ .

 �� #�� ��� M:!	 ����?@SEBT  ������ B���"

� #�� ��/� 0"�P% �$����� B��$ f�/N	 ICC   

)Intraclass correlation coefficient( 86/0  �%98/0 

 "��" ��/� 0"�P% �$����� B��$)18(. 
/	�� �� D@�E� ��� �" 

 0"�P%Y  �$ � ;� S� �� �� �"�(N��3 �	��[ #'L- 

�	��[ ,�8O�" - �	 �(8O � �L��O ���$.  


/	�� 0"�P% S� S� )Flamingo balance test( : ��

 �N.�� 0"�P% �$����� �/V�	 �$ �� S� B�� �$ 
"�N.�� 
/	��

��	 �"�(N� "/� . t/O �&�/	�� 
��" ������ B���" 
/	�� ���

)99/0  �%87/0  =r ( t/O �% C�Pe ���	����$ ������ �)1  �%

59/0  =r (�	 ���$ . B��$ ����	 ���	����$ ������ ����?@

 
b�.+�6$ � 
��"/� B��$ �� S� B�� 
"�N.�� 0"�P% 
�	�

 #�� ��� Z��6+)18 .(������ �/V�	 �$ �+ �$ �N.�� 0"�P% B�


/	�� ��� �� �"�(N�� ,��"/	�� #�" �@  B�� �$ �� "/O B�@


�� ��"�" ���[ "/O B�@ , �" 
/N� ��] B�� C� �� ���� �"

"/$ �NQ�+ ���[ 
/N� B�� �8O�" ����� 
$��	 . �$ ��"/	��

 "/O 
/N� B�� B�� �$ � ?	 �� �% #�Pe� ��� m(�

�	 "�N.�� .#�" ��+ �@  �� �@
�� �	 ��L �@  C� �� � ��N!+

�	 ��L 
/N� B�� B/��� �� 
/N� ��] B��  
���� D�/� ,��

�	 #Q�� )
/	�� ��� �8�� ��/?� �" , � ?	 �� �% ���$ "�Q


/c �� �N.��$ 
/N� B�� ���� B��  ��� �$ 
/	�� ��� 7�A��


� 	� 
��"/� ��� B��$ f����  
� B�� �$ 
��� ,"/;� ��u�

�	 �� C� �p� ��"�N.��( .
/	�� 7�A�� 0/X �" , ���$ ��"/	��

 �8��Q �" � �� ��/� 
$��	 �" �� �N	�9 �$4  U[�� B�N	

�	 ��&� "/$ ��� "�� . 7�A�� �� D�/� �� ���$ ��"/	�� �@

�	  #;T ��"/	�� ���N	� 
�/�9 �$ 
�	� ���N'$ �� "�"

�	  #!+)18.(  

 �"�" Z�/	� ��"/	�� �$ ��N$� 
/	�� �� D�� �� ��

��� l�:%� �� 
/	�� #�Pe� ��/&c , ��"/	�� �@ 
� �� k�

���	� �8��Q �$ � ��$ �� 15  ��$ �� �/V�	 �$ #���N�� ����T

 ���?% ��/� �$ �� 
/	�� ,
"�� 7�+ � B��+"�� �T� 
"�$

�	 7�A�� "�". ������ R��� 7�&�@ �"  �� �"�(N�� �$ B��+

� �% �� S� B�� 
"�N.�� 
�	� �N	/��� 
"�/O ^@ �$ �VW

S�"6� �% #�Pe� ��� �� #;T ����T 7�� ���% . 
�	� ���N'$
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 #;T ��"/	�� ���N	� 
�/�9 �$ D�/� ��$ �� �" ��� #;T

�	  #!+)18(.  

��34� � +
56� /��� ��  

U?L �� k� ��9�X� B��� ,�"�" 7�� "��� �@ ��6Q� SPSS  �:.�

19 )version 19, SPSS Inc., Chicago, IL(  kg� � ��

{��W% n��@� >��� �$, #Q�+ ���[ 
�8W% � Z��"�� "�/	 .


�8W% 7�?% �"  ��� 7�A�� B�@05/0  =α �� �NQ�+ �V� �" .

�"�" U��/% ����$ B��$ ��N$� �" 
/	�� �� �@  

Kolmogorov-Smirnov �� �"�(N�� . w��N� �$ �L/% �$


/	�� �� 
/	�� ��� �� 
��� ��� 
�8W% B�N	���� B�@ k���

 �Q�X S�)Repeated measures ANOVA ( 
/	�� �

Paired t �"�" 
�8W% � ��6A% #'L ��"�+ �"�(N�� �@ . �"

 �$����� ��� �" "� 8?9 ���(% ,k������ 
�8W% 
/	��

)D�� 
/	�� /k� 
/	�� (���+ � 
�N.	 ���N	 
�/�9 �$  B�@

 �P��p	 "�/	)�@�� � S�$���� ,���	�" B��$ (�9 
�/�9 �$ 
	  

�.���	 �� �NQ�+ �V� �" B�.  
  

����� ��  

 �$ �@��+ ���	�" B��$ � S�$���� ����?% �	���$ ��T\% 
�6�	 ��$

D�$ � �L/% M�� 0�NO� �$ �N;	 
��"/� B�N.�� 0"�P%  ���PQ

��P	 ���(% #��" "/L� B��" ) 0��L2  ��"/?� �1.(  

��P	 ���(% ���+ ��$ B��"  
"�N.�� 
�	� ��	 �" �@

	 �!� ��@�!)05/0 > P ,36/1  =F.(  ��T\% 
�6�	 ��$

 0"�P% �$ �@��+ ���	�" B��$ � S�$���� ����?% �	���$

D�$ � �L/% M�� 0�NO� �$ �N;	 
��"/� B��/�  ���PQ

��P	 ���(% #��" "/L� B��" . 0"�P% �$ d/$�	 ��9�X�

���+ �" ��/�  0��L �" �P��p	 B�@3  ��"/?� �2  ��� �����

#��. 0��L3 ��P	 ���(% ���@" 
�!�  ���?� ��"

D�� k� �$ 
/	�� ���?� 
/	�� ���N� 0"�P% 
/	��  �@ �" B�

�	 ���+ �� ���$.  

  
���� 2 .#$�
%� &�'�
�� (�� )
�! ) 
�$�� �  *�+ ),�!- � .+ ),�!- �  ),�!- � 
�/ ��/
�0� �� �� !� #0 ���	  �,� #�1
2�  

  *�+  ),�!-) ����
�0� �
2� � &�'�
��(  .+  ),�!-) �
2� � &�'�
�� ����
�0�(  t  P  

 !"#���  5/2 ± 5/9  9/1 ± 6/13  3/2 -  05/0  

&'�(�� )*�"  7/0 ± 8/5  0/1 ± 7/8  6/6 -  01/0 <  

�+�,  4/2 ± 5/9  1/2 ± 2/10  3/1 -  24/0  
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���� 3 .#$�
%� &�'�
�� (���� *�+ ),�!- � .+ ),�!- � 
�/ ���
��  �  �� �� !� #0 ���	  �,� #�1
2� 

  *�+  ),�!-) ����
�0� �
2� � &�'�
��(  .+  ),�!-) ����
�0� �
2� � &�'�
��(  t  P  

 !"#���  2/2 ± 3/77  6/2 ± 7/81 8/5 -  01/0 <  

&'�(�� )*�"  6/2 ± 0/68  9/2 ±1/76  3/8 -  01/0 <  

�+�,  7/3 ± 3/67  8/3 ± 5/69  7/7 -  01/0 <  

  

  
�� ,�� 2 .#$�
%� &�'�
�� (���� *�+ ),�!- .+ � ),�!- � 
�/ ���
��  �  �� �� !� #0 ���	  �,� #�1
2�  

  

��P	 ���(% ���+ ��$ B��"  �&�@�?@ 
/	�� �"�O �" �@

 �� ��@�!	 �Q�X �")05/0 < P ,86/12  =F .( 
/	��

 �;��P%Tukey ��P	 ���(% ���@" 
�!�  ���+ ��$ ��"

 ���	�" B��$ � S�$����)05/0 < P ( �@�� � ���	�" B��$ �

�	  ���$)05/0 < P.(  

  

��   

 ���@" 
�!� �e�� �P��p	 w��N� �"�(N�� Z�� �" �@ ��T\%

 ���)���	�" B��$ � S�$���� ����?% �	���$ ( 0"�P% "/;'$ �$

D�$ � �L/% M�� 0�NO� �$ �N;	 
��"/� B�N.��  "/$ ���PQ

��P	 �%��(% ��@ � �!� ��@�!	 Z�� �" ��$ B��". 

Gronlund � 
��� ?@ �P��p	 �"  #��� �$ d/$�	 B�

���	�" / �N;	 
��"/� �" M[�D�$ � �L/% M�� �$  ���PQ

���'	 ,0"�P% �� ��"�" 
�!� 6�� ���'	 � ��/% B�@  B�@

 ���" S� �� �P$ �N�"3  �@�	)�.8L S� �N(@ �@ ( #���

���	�" /�	 "/;'$ M[�  /.?@ �e�� �P��p	 w��N� �$ �� �$��

�	  ���$)19 .( ���	�" Z�� �" �@ �$ B���\% �P��p	 ���

� �P��p	 �" ��� �"�(N�� ,
"/$ z�(	 �V� �� �� ��c G"��" �e�

#���PQ }�W� �� � ���	�" B��$ �$ �%����N�� �L�  "�/	 B�@

 S�$���� ����?% �	���$ �$ ,S�� % B��L� �/W� � �"�(N��

�	 B�$��$ ��� .�"�" 
�!� ��P��p	 ���9 �$  ��O��	 �� ���

#���PQ ���� �$  0�NO� �$ 
��"/� �$ � �6�Q � �N��� B�@

��D�$ � �L/% M  6�� B��� �&�@�?@ 0�NO� �� �� ���PQ

�	 w��  
/	�� �� �"�(N�� �$ �� �N.�� 0"�P% �$ ,���$

Movement assessment battery for children  �$�����

�	 �N;_	 ��T\% ,#�� ���  "��u+)20 .(B��$ �O�$  B�@

 �&c��g � 0�	 �$ �L/% �$ ���	�" B��$ ���� �" �$�:N��

� �.�  �N.�� 0"�P% � �N�Pe� 0�N�� �$ 
� ���	�" ����T\%
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�	 "/O �� ��"/$ ��� t�:N��  ��� B��u+��T\% �$ �8	�9 ���/%

���$ �N.�� 0"�P% �$ ���	�" Z�� .  

 �� �� �L/% ����	 �NO��� B�@"����� ��$ d�;%��

�8�� �aO�� ���%  M�� 0�NO� �$ 
��"/� �a�:!% B�@

D�$ � �L/% �	 ���PQ ���$ �N.�� 0"�P% � �N�Pe� 0�N�� �$ ,

 �$ ,���+�" C�8 % ��P��p	 �� ��� 
��� �N$�[� 0�	 {;X �$

 "��" ����� �N.�� 0"�P% � �L/% �" ��+�" B6�	 {X��	 y��N��

)21 .( �$ � �6�Q �����?% ��T\% �$ B���.$ ��P��p	 ���9 �$

 �L/% �8?L �� �NO��� ����L� B�@"����� �$ S�$���� �E��

\%�	 ���  ����)24-22(�	 ����$��$ ,  "�� d�;�N�� ���c 
�/%

 ���� � �L/% "/;'$ �$ S�$���� ����?% �	���$ ��T\% ��

�	 
��"/� ��� �NO��� ����L� B�@"�����  �$ �A�	 ���/%

"/� 6�� �N.�� 0"�P% C��� % �" 
��"/� ��� "� 8?9 "/;'$ . ��

'	 � �L/% "/;'$ �" ���	�" B��$ D�� �Q�X���  �N��� B�@

 � �L/% M�� 0�NO� �$ �N;	 
��"/� #�P?L �" 
��"/�

D�$  #�� ��� M:!	 6�� ���PQ)17 (�	 ��  ��L/% ���/%

 B��$ ���" S� �� k� 
��"/� ��� B�N.�� 0"�P% "/;'$ �����

���$ ���	�".  

 �$ 0"�P% �8?L �� �N��� ������ ��$ d�;%�� �$ �L/% �$

�N;	 
��"/� #���PQ �p� � �L/% M�� 0�NO� �$ 

D�$ D�� D�� � ���PQ  
�6�	 �" #���PQ �p� ����� ���$

 0"�P% � �N��� ������ M����)25 (��� �$ �V� �  7�A�� ��

#���PQ B��$ ����	 ���$ B�@  � S�$���� � �����" B�@

 �p� D@�� �$ �?N�� ����� Z�� �$ ���	�" #���

�	 ��T\% 
��"/� ��� ���$ #���PQ �u+ "�)27 ,26(�	 ,  
�/%

 ����?% �	���$ � ���	�" B��$ #;_	 ��T\% �� #����� ���c

 M�� 0�NO� �$ �N;	 
��"/� 0"�P% "/;'$ �$ S�$����

D�$ � �L/% Z�� ��� ��T\% �� ,���PQ  D@�� �$ ���	�" B�@

�	 \!�	 #���PQ �p� "��+.  

Mcllveen-Brown  ,"�� 
��$ �" 0�NO� 
�6�	

Pe� B������ �$ �N;	 `�1	 "��Q� �" �N.�� 0"�P% � �N�

D�$ � �L/% M�� 0�NO�  �" 
�6�	 ��� �� �N!�$ ���PQ

 B�![ ���	 �N!�$ B��+�" �� 
� #89 � #�� ��u	 "��Q�

 B6�8@")Cortico vestibular circuitry ( ^A� D@�� �

#�� �N��" 
��$ �(8O ��:	 �� ?�� . 
��" �$ ����$��$

^@ ;� �&?@ � k�L �P��p	 "�/	 ���+ �@ B�|9� 
"/  

)�@�� � S�$���� ,���	�" B��$ (���+ 
"/;� �N?@ �  "�/	 B�@

�	 0�?N�� ��� ,#�.�L �V� �� �P��p	  ��O��	 ��T\% �� "��

 ��� �T\N	 #�.�L �� 6�� �N.�� 0"�P% "/;'$ ���� �$ ���	�"

���$ .�	 "/O ���  ��$ ���(% 
�� �� �� 7�9 �$ �8	�9 ���/%

Z��  ��� t�:N�� ���	�" B�@)S�$���� � ���	�" B��$ (

 � ��/� 0"�P% �$ #�.�L ��T\% 7�9 �Q�X �� �� ��c G���$

#�" �Q�X �" 0�N�� � �&�@�?@  �@)28 ( �&�" B/� �� �

 #;.� D:$ �" ��� "/;'$ �" ���	�" B��$ Z�� �N!�$ ��T\%

� M:!	 �e�� �P��p	 �" 6�� S�$���� ����?% �	���$ �$ ��

�	 "/O �� #��  ��T\% �� ���$ R/e/	 ��� ��1	 ���/%

 ��T\% #�.�L �� �N.�� 0"�P% j/aO �" ���	�" ��O��	

�	 "��u�. 
� �� �P��p	 �� ���L  B��$ ���(% ����$ �$ �� B�

�?� ,�!� #Q�� "��"�g$ S�$���� �$ ���	�" {�[" �/X �$ 
�/%  �%

� �" ��� ���(% 7�9 �$ �p$�� �" `W$ �$ �!:$�T� � Z�


� #O�"�� �@.  

 �@ �� �N.�� 0"�P% B��u���T\% n�O �$ �� "�" 
�!� w��N�


� ���(% 7�9 � �P��p	 "�/	 Z�� �"  �" ��/� 0"�P% ,�@

D�$ 0�NO� �$ �N;	 
��"/�  �� �P$ �'�% �L/% M�� � ���PQ

�	 "/;'$ ���	�" B��$ ���" S�  �/X �$ Z�� ��� �T� � �$��

��P	 � B��"#�� �N!�$ S�$���� �$ #;. . ��/+ ���(% #�@�	

�	 ���	�" B��$  �$ Z�� ��� �N!�$ �!:$�T� �$ �8	�9 ���/%
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Comparing the effects of an aerobic exercise program and group-based play 
therapy on the balance of children with Attention Deficit 

Hyperactive Disorder (ADHD) 
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Abstract 
 

Introduction: Attention Deficit Hyperactivity Disorder (ADHD) is a developmental disorder usually 
characterized by poor coordination and clumsiness. It seems that rhythmic aerobic exercise has the same 
effect on affected children’s balance as play therapy. The aim of this study was to compare the effect of an 
aerobic exercise program with that of group play therapy on the balance abilities of children with ADHD. 

Materials and Methods: In this study, 26 children with attention deficit hyperactivity disorder  
(4 girls and 22 boys) were assigned to 2 experimental groups (group-based play therapy and aerobic 
exercise groups) and one control group. Each experimental group received its respective intervention 
program 3 sessions a week, lasting 45 to 60 minutes each, over an 8-week period. 

Results: Significant differences were observed between group-based play therapy group and aerobic 
group regarding dynamic balance. There was, however, no significant difference between experimental 
groups as long as static balance was concerned. 

Conclusion: Although group-based play therapy had greater impact on improving the balance of children 
with ADHD, aerobic exercise program had significant effects on improving static balance. Therefore 
adding aerobic exercise to routine group play therapy may bring more benefits to children with ADHD. 

Keywords: Attention Deficit Hyperactive Disorder (ADHD), Aerobic exercise, Play therapy, Balance 
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