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�&�& ��	� L���")-�� IJ,.K�� ��  ���)9 !8 !2 .(�.��� ��� �& 

Kileff  �Ashburn �CK�j� �&  '�V�� �� ��&�& ��	� >�

 ���=0� !�.0� ��� �����($ ���=0� �� "V�� >��(
 a���"�$
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�� � �%.4Z 2�4/� �
�� !5&�C$ ��� i��=1
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 &&"1 L���")-�� IJ,.K�� �� S.D� �����,�)2( p��.� ��� !
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Y� +�4f �& ��W ���"�$  a�� �� �� "
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�%.4Z � a�.�b ���.�W !>��(
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 ��- 

� v�� � a�.�b ���.�W !^,C_ �f�"* �,��� �0"U� ��,4�

 �� �����,� !�0"U� ��,4�� "[���/ ���=0� +)* �� !��&(�
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�D)f- ��.0�� +�& �f�"* .�� ���.�W ���=0� +)* ��  >��(
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� �� �	
�  >�� "� �.D[� ",dh$ ���($
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�� �� +�� �,�� ��y�O  ����& �& +�"/ �,K($ �& &"0 �� ���($

'���� �& �./ !I���  �����($ �C,D@ +K�/ �& �� ^,C_ >�


��� \�� !������ +�"/) (18 ( >��& ���=0� '�& I,K& �

 �� S.D� �����,� �)<� aS-	� �� �-� �� +�� ���MS 

�� +,K�C0 �,/ �&  �$ ]W �� +�� ��� "� &�X.*� � ����

�� >&��/  ���"���� � ��� ��� >��& ���=0� �� M��� ���($

+,K�C0 ".#� ���,�  &"� �
�(Z)19 .( �� ]W �& i��� ���"����
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 ",Z� ���� �O($ >� �� �W ��� +�� . L�
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"0 �����"� "
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�� '�V�� � ���D� a���"�$ ���� "`� �� >�"� �&"� +�"� .
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��"� ��&(�� I,�-$ �� �(�"� ���� . �.,�� z�($ "_�/ �CK�j�
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!��� �4�O � �.,K�C0 I��� !���,� !���K�� !��(O ��-���� � 

",T ��-���� �� ����  I��� �14  5�6� "
 �� +�� 56�

 >���&5  �� � �&(� ���=10  �$4 �� >��e1��,.�� &(� . ��,.��4 

 ��,.�� � 5�6� �W �& ��&(��W ]()j� +,C_� ���
& ��	�0 

+�� ��&(��W ]()j��� ��,4� +,C_� ���
& ��	� . �� �C�

 �"�� M�O �� !ab�6� I,�-$14  5&�C$ �"�� !�(��W 5�6�

B� ��&(��W�� ",4;$ "�� {"� �� � �D�� &&"1:  

 ��,.��20- 0 �&�.0� "jZ ��"$b��  

 ��,.��40- 21 �&�.0� "jZ z�(.�  

 ��,.��56- 41 �&�.0� "jZ ��".��  

Stratford � Riddle  �� 5&�C$ �(��W ������ � �����

 ?,$"$ �� � ���"�64/0  �90/0 ��&"� i��=1 . �(��W ��D.*�

� a�Dd� �� =,� ��"�� �& +�� ��,�)20.( �����,� 5&�C$ |Z�� 

L� z��"� ��"/� �� &��� ��  g�"� �� IDf ��� \� �CK�j�

 �K&�C$ 2�,X� z�($ ���&Berg �� ������� . &��C$30  ";�

 2��� "� ��(�� YV/���	� a�X,XB$  ��&"1 �,,C$)9 !7-5 (

�� � a�(<  �0&�U$15  � �
�� ��"1 >�"� ";�15  >�"� ";�

& i��� ��"1���� ]�
.�� ]W �. ���& �@ ����"�  !���"�$

��&(��W >�
 ��"1 �#�$ �
�� +B$ ����& >�
 5(�C� �����& 

��(1 �,
 � ��&(� +,K�C0 ����� �� ����& ���"$(�=,0 �� 

�� >(B� ���(.� "� A��� �W �
 �� �(��W ",dh$ '�V�� !&��e%� 

��� F��&�& �& �K�/ �� ��&(��W >�
 ��"1 ��S* ��"V$ "� 

����& >�
 !�����& "
 �.;
 �& �� ��"�$ �4)O \� �.*�� 

i��� �& ]W "�� "c� +�"� ��"� ��&"� . �C� ��� \� LJ�

 2�,X� z�($ �����,� �K&�C$ |Z�� "%�& ��� !���& '��$� ��

 �K&�C$Berg +0"1 ��"f ������� &�(� . �� +�� "�y I��f3 

 � ��"V$ ��"1 �� ";�3 � �
�� ��"1 �� ";� '�* +)* �

 �� �����& I-$�"� >�"O� ���& >�#.�� �$ I��� >��-�


���� Re/ q,XB$ .  

����"� ���"�$ �& ��� �
��� I��� 12 +,K�C0 �4)O 

i��� �& ]W &(� �� �& +�4f Y� q�*  �����"� "
.��

 �.;
 "
 !v�� >�
��� �& ��#;<� "#� ��,%�
"03  �� �4)O

 ]W >��&28  �$30 �.��� �O�& &�"1  ��"�$ a�� �50  �$75 

'�V�� ?)f ���"_ "[���/ �<�& +0"1 ."
 �4)O ��"�$ �� 3 

�
� Y,4X$ ��:  

10  �$15 �X,f& '"1 �� �&"� �& 5(@ ��� �)/"� 

��&(��W �
 �� ��� ����& ���&� �& � �.0� �& !"
.�� m"* 

��� &(Z �� +#O >�"O� ����"� �)<� �&��W ��"�$ ��&"�. �& 

�)/"� �C� ��"��� �)<� +0"1 '�V�� . I��� �)/"� ���40- 

35 a���"�$ �W �& �� &(� �X,f& �)<� �(�"� �� "
 �4)O 

�&�& �� .�� �(@ a��"/ �)� '�V�� ��� �& ��� �)/"� I��� 

\� a��"/ >"� !�		� ��� �.0� �& a�#O !^).
� 

 ����&)Jogging (�& !]W  �& ���f(0 '���� �� �(�"� a��"/

 '���� �� �K�/ �� �(�"� a��"/ !��.4
 +�"/ ���� ���.B$

 a��"/ � ��.4
 +��d ���f(0 '���� �� �K�/ �& ���.B$ '����

Y
 �(@ �� ���.B$ � ���f(0 '���� &(� ���� �� z�($ ��"� 

i��� �& ]W �O($ �� �� +,C_� � �����($ "� �����,�  2���

I�CK��(.�& ��V�� �-�=,0 ?@ �-�"�W �/�"@  ��&"1)22.( 

I<� ��� �0�_� �� +
� "$ ��� !a��"/ �&�;.�� �� a��"/ 

� �D,�"$ ��$(� ��� ���� +/�".�� �,� +� �
 5��*� ��. 

!����� �& �)/"� &"� �&"� '�V�� ��. �& ���  �)/"�

��&(��W �
 �� ��� �.0� '��W � '�V�� a��"/ �&�� a�� �� Y� 

� ��,��(Z >�� !]W &"� �� �&"� ��  a��10- 5  �X,f&

��&�& '�V�� . +#O �
��� ����� �� L� !+�� "�y �� '�b

 ��"1 >�"� ]W �& i��� ���& \� �fSZ� 5(<� +��*�

�� �.0"1 "c� �& �
�� .�&�& I,)B$ � ��=V$ �(c�� ��  �� �


�(��W  >�
Independent t  �Paired t  �j� �&  

��C�  >��&05/0 < P '"� �  >���W ��=0�SPSS  �
4�18   

)version 18, SPSS Inc., Chicago, IL (��&"1 �&�;.�� .  
  

����� ��  

�1��� ��&(��W >&"0 >�
  �& �
�� � ��"V$ ��"1 �& >�


 5��O1 +�� ��� ����� . �(��W �V,.�Independent t  �&
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 ����1 .�	
�� �
������� ������ � ������� ������ �������  ��!  �" �" #$% �� �&'�(�  

��)��  
�*�+, -��	  

 �������± 
��&� ������  

�"�. -��	  

 �������± 
��&� ������  
P  

 ��)���(  80/3 ± 4/32  70/4 ± 6/35  610/0  

 � )!"#�� �"$(  51/4 ± 5/174  80/5 ± 7/176  710/0  

 %&')(�)*+,-(  52/7 ± 8/71  61/8 ± 4/73  430/0  

  

�,� ��C� RS.Z� �(��W  >��& "%��,� "�� ��� �� &��� ��	� ��

��&(��W �&(� �%�
 �1��� "�&�X� �& �
 &(� >&"0 >�
 .

 �(��W p��.�Paired t ��C� RS.Z� �� &�& ��	�  �,� >��&

�,� L� � �(��W  &(O� 5&�C$ a�"�� �& ��"V$ ��"1 �(��W

 &��&)001/0 < P( �
�� ��"1 �& a��;$ ��� �� �K�/ �& F

��C�  &(D� ��&)127/0  =P) ( 5��O2 .( �4��X� �& �,�k�


�,� �& ��1���� +�"� a�"�� �,%��,�  RS.Z� �(��W

��C�  +���� &(O� >��&)113/0  =P(L� �& ��� !  �(��W

��C� a��;$  +��& &(O� ��"1 �& �,� >��&)048/0 = P (

) 5��O3.(  
  

 ����2 .������ 0��1� #2�3 �� 4����  �'��&,Berg  -��	 
�

#$% �*�+, � �&* �� �56��� 

  7�8 9����  :8 9����  P 

  ٭> 001/0 91/49 ± 22/6  83/47 ± 45/5  (�'0 	/�.!

�1�2 0'�)  20/7 ± 66/45  63/6 ± 83/45  127/0 <  

 *���C� |Z� �,� �� +D4� >��& �(��W 

  
 ����3 . 0��1�  �"�
������� ������ � ������� ������  

 � �"�. -��	 ���&,�*�+,  

  �"�.  �*�+,  P 
3,� %*$&4  20/7 ± 66/45  45/5 ± 83/47  113/0  

5� %*$&4  45/5 ± 83/47  22/6 ± 91/49  048/0*  

 *��C� |Z�� �
�� ��"1 �� +D4� >��&  

  

��   

�& ����  >���,�MS ���($�� >�
 �-�=,0 �(x  !�%.4Z

!�.,4,.��J��  i�"K �� �(�"$)Tremor(  �... �� ����($ �& 

��b(@ a�� >�"� aS-	� ���,� >&��� &�V��  ����)21 .(�� 

�O($ �� �U��X� �� g�(�� �& ����& >�
  �����,�MS &(O� 

!&��& �Xj�� +�� �� 5�D�& �� i�� >�
 �����& >"%�& &(� 

�$ ��(.� �� !m��(* If��/ ���($�� >�
 �����,� �� &��B�  �&"�

� 5SX.�� +,C_� � �����- �*��.O� ���W �� �&(D#  �,	
D�

)22 .(���"�� ��"�$ �����& \� i�� Y� ���=
 � "d6� �& 

�
�� abS.Z� >&"-)�* &�"0� S.D�  ��MS �� � ���� 

����& ���"$(�=,0 ����f  �&MS -�� "� >�� +/�".��  �

����& ",T 5�C0 �� I,K& >",1()O �� �%.4Z � "$�� ��� 

>���,� ���� �,�h$ �� &"�- �� �(@ I��� �;.��  +��)19 .(

�����($ Y� �& �;/ 5&�C$ ���S.D�  ��MS ����� ��"%� 

F+�� �"x �� 5��./� �&�.0� ��� &�"0� �� �� ���=0� �
&. �� 

�,�
 I,K& �& &(D#� 5&�C$ ��� !&�"0� \� &"D
�� �)Z��� "1 

]()j� �
�(Z  &(�)23.(  

 �
���Cattaneo  � i��� �� &�& ��	� ����-�
 �

��($  ���=0� � �&�.0� "jZ �
�� >�"� >�,;� I��* �	
�

 �����,� �& 5&�C$MS �� ](4B�  &(�)7 .(�W �x �� Y)4� 

!+�� ����"� "
 >� ���� ��.D� "� ��,� �����,� ���� �$ ����  �

���� ��e1",dh$ .����"� >�
 ����� �& �$�(< ������� ��.4
 

�� �(.�>�
��,� ��� �����,� S.D�  ��MS �� R"@"� ������. 

>���,� MS �� �O($ �� +,
�� � ���& &(* �W ".	,� �� 

Y��J�� �%.0"1 � >�
 ���� ��S`* ��"�
 !+��  �(@ ��

�C,D@ "1� ����"� ����� >�
 ?���.� �� ��� aS-	� ����D� 

���� "V�� �� "$�� Y�S* ��� ��� >���,�  ��(�)24 .(

���"���� '�V�� i��� >�
 +
� ���� �,<($ ��� F&(� �"x 

�� ��� +,K�C0 >�
 ����� �� ���� ���($ �O�& a��"/ ��� 

�� b�� �&"� � ���	� >���,� >�
 ��  �	
� a��)25.( �� �O($ 

�� &��(� "�y !��� g�(��  �����& i���)a���"�$ !>��(
  �1(�

� ��� (+#O �
�� &(D#� !�%.4Z +,;,� !�1��� +*"� � 

+��X.�� ��� !�.0� ^C_ ���($�� � ����4O �����,� �& 
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�������� �� >���,� � b�� �j� �&"� 5&�C$ � �����($ �.Z�� 

�����,� MS �& "��"� >���,� 5".�� � �W &�#�	,� �� &(� 

)27 !26.(  

�& &�(� �%�(%x ����"� ",dh$ ���"�$ "� &(D#� 5&�C$ 

a��"c� �$��;.�  &(O�&��&. �� �(@ �)� +,K�C0 >�
 ����4O 

�� q�"@ �& ",,w$ Y.4,� >�
 ",1�& �& 5&�C$ Q*�� &(D#� 

�� 5&�C$  ��(�)28 .(�� �W ���O �� ^C_ !��S`* '�* 

R�jC�� >"�e� � aS-	� 5".�� �.�"/ �%�
 �&�.0� �& 

�X� !����& 5��*� \� ����"� !����4O �1&��W &"D
�� "d6� 

�& >",1()O �� �&�.0� �"x F+�� �� ��� "�� "V�� �� ���=0� 

a��f R�jC�� !��S`* >"�e� � 5".�� �.�"/ ��  &&"1

)29 .(a�",,w$ �& ?,�"$ ���� �� ��"�
 �� \�  ����"�

+,X0(� =,�W ���"�$ +�� )�
�� �& '"O �� ��� ���(! =,� 

�& �;/ 5&�C$ �� I,#4$ "�� ��"� �DU* Y.4,�- ��S`* 

"d6�  +��)30.(  

",dh$ ���"� !"_�/ �
��� �� R�
 \� ���& ����"� 

��"�$ �����& ]W �& "� 5&�C$ �����,� &"� S.D� ��  IJ,.K��

L���")-�� &(� .�.0�� >�
 ��� �
��� ��	� &�& ��  ����"�

��"�$ �����& �& ]W "� 5&�C$ &"� �����,� S.D�  IJ,.K�� ��

L���")-�� ",dh$ +D[� � ��C� >��& ��&&. ��=,�  |Z��

5&�C$ �& ��"1 ������,� �� ��S* "� ���& �����& '�V�� �� 4 

�.;
 a���"�$ ����� �& ]W �� a�&�D� !������� &(D#� F+0�� 

�& �K�/ �� �& ��"1 �
�� -�#�$ �� ���& R"U� �� ��&"�- 

",,w$ ��C� >��& �& |Z�� ��� ��
�	� �	�.   

�
��� �� "_�/ �
��� p��.�  >�
Cattaneo  �

 !����-�
Giesser  !����-�
 �Smedal  � ����-�
 �

Fulk  5&�C$ &(D#� "� �����& ��"�$ ���& \� ��&"� ��,� ��

 �� S.D� �����,�MS ��C� �	
�"d�  ���(
�
 !&��& >��&

�& +�)32 !31 !15 !7 .('�b �� "�y +�� �� p��.� �Z"� 

�
��� �
 p��.� �� �
��� "_�/ (4�
 &(D�. �� �(@ !5�[� 

�& �CK�j� �� >� z�($ Mostert  �Kesselring '�V�� 

!+0"1 �C�  ��4 ��"�$ �.;
 >��(
 "� >��  �����,�MS  ��

EDSS  5&�C�6/4��C� ",,w$ !  >&"-)�* +,0"t �& >��&

 �� S.D� �����,�MS  �	� ��
�	�)16 .( �K��./� I�b&

 �CK�j� p��.� a��;$Mostert  �Kesselring �  �
���

��"� ��"�$ �(,� � a�� �� "_�/ &&"1 . "_�/ �
��� �&

 +,K�C0 a��80-60  "$b�� �� +0"1 a�(< ]W �& � �<�&

 �CK�j� �& ��"�$ a�� ��Mostert  �Kesselring  �� &(�

�� '�V�� �-	Z �& .'�& ��� !�� &��& 5��./� I,K& �� �O�& 

���($�� �����,� S.D� F���� �"x �� �&  �
���Mostert  �

Kesselring �O�& >���,� &�"0� S.D� "$b��  �
��� ��

�� "_�/ ����.  

 �,�k�
Diboolt  �McCubbin �	
��� �& "d� ��"�$ 

�.���X� '�V�� �.0"1 �& 5=�� �� "� 5&�C$ �����,� �� S.D� MS 

 ���,V��)10.( �x"1� &(D#� �& ��
�	� 5&�C$ ��� !�� ��� 

a�",,w$ �� "c� >���W ��C� ��& &(D�. �W �
 '�* a��c� q,f& "� 

>�"O� a���"�$ ����� �& �� 5=�� I,K& ��C� ��& �&(D� 5&�C$ 

��,� ��&"� .�� "c� �� ���"����  �
��� �& ]W �& a���"�$ ���

 ?���� a���"�$ ����� � ��"� q,f& a��c� I,K& �� "_�/

��C� &(D#� ?O(� +�� ��� 5&�C$ a�"�� ��&.  

x"1� �����,� 5&�C$ "� ]W �& i��� ��,�� �& a�CK�j� �

 �� S.D�MS  �CK�j� ��� !+�� &��B� ��,4�Doris  �

 �& ���"�$ ����"� � ]W �& i��� ",dh$ ��=,� ����-�


 p��.� � &(�� �4��X� � ���"� �����K�� 5&�C$ "� �� �-	Z

�W   ]W �& i��� ���"�$ ���& �� �C� 5&�C$ ".	,� &(D#� ��

�/ &"� +��)���_",)* �� IX� �� (�CK�j� �& � >�  "%�&

���_",)* �� ���"� a���"�$ "� ��W 5&�C$ �.4�� � >��(� 

���� ���K�� +Z�&"�. +,�
� �� ���/ p��.� +,K�C0 ����4O 

�& ]W &(D#� �& 5&�C$ �&�"0� �� �X��� +,K�C0 Yc��  �����

!��.���� ��	� �� &�& � ��,� &"� �� a���"�$ �D,�"$ �,�h$ �� 

"� ��"�$ ����x L/ ",1�& �& 5&�C$ �� �& ���($ &(D#� 

5&�C$ "$"d6� �� �$���"�$ ���� �� !�K&�C$ �#�$ R�jC�� !�"�e� 

�$��f !���(
 �  ... ��.4
)33.(  

�� �,�k�
  ���(
�
 '�* I,K& ���� &"� ��,� ��($

 �CK�j� �� "_�/ �
���Diboolt  �McCubbin ) a���"�$

 �&�$��f zX0 � �-	Z ( q,XB$ ��"�$ z��"� � g(� �&

 "_�/) L/ ����x "� �,���$ �� �D,�"$ � ]W �& a���"�$

5&�C$ �& ",1�& (]W �� �"x !���� �&(� �� I,K& ��(Z �.��& 
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 >�����)35 !34 (�  \,$�.�����,
)37 !36(��"�$ z��"� ! 

 �.���X�)38(���=0� ! >�
&�(Z��� �4/ �  �X�*)39 !36( 

\�"B$ � ��%.�&  �4/)36 (�� Y
�"0 �� &��W  ���� z,B� �

�� Y
�"0 +,K�C0 >�"� �D���� � ���.  

�� "%�& R"@ �& a�X,XB$ !�.�e1 �O($ >".�� �� 

&"-)�* +�& �
 �& ��� >���,� ��� +��. ���� �� ��� +)* 

��  >���,�MS �
�� �� "$&�� +B$ ",dh$ ��"f ��  �
&)39 .(

�� �`C� "%	
����� "� ��� ���� ��&(� �� +)* &(D#�  5".��

+,C_� ��� �� 5�D�& +,K�C0 �& �W !]W +�� z��"� �� 

�j,B� ]W �� ��(1 >� +�� �� ���O� �� �$ �
& &�"0� ����& 

�C,�� �� a��"/ �� ���� "jZ ���=0� �&�.0� �� ?,�W '�V�� 

 ��
&)40( ���f(0 '���� Y
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The effect of a selected aquatic exercise on balance in subject with  
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Abstract 
 

Introduction: Multiple Sclerosis (MS) is the most common and progressive neurology sickness 
among young adults. Balance disorder is obviously seen with other symptoms. The purpose of this 
study was to examine the effects of a selected aquatic exercise program on the balance of subjects 
with multiple sclerosis. 

Materials and Methods: Thirty volunteer men with MS were participated from Isfahan Multiple 
Sclerosis Association in this study. They were randomly divided into two groups of fifteen people: control 
(Mean ± SD age; 35.6 ± 4.7 years old, height ± SD; 176.7 ± 5.80 cm, weight ± SD; 73.41 ± 8.61 kg) and 
experimental (Mean ± SD age; 32.4 ± 3.8 years old, height ± SD; 174.5 ± 4.51 cm, weight ± SD; 
71.8 ± 7.52 Kg). The experimental group carried out selected aquatic exercises three days a week for four 
weeks. Control group asked to continue their routine activities during this period. Balance levels were 
evaluated using Berg test in experimental groups before and just after the aquatic exercises. Descriptive 
statistics, independent and paired samples t test were used for statistical analysis (P < 0.05). 

Results: Between two groups in pre-test scores, finding showed no significant difference in balance status 
(P > 0.05), but in post-test, significant differences were seen between two groups (P < 0.05). Paired 
sample t test showed that balance significantly differed between pre and post-treatments for the 
experimental group while no differences observed in the control group (P > 0.05). 

Conclusion: Aquatic exercise obviously improves balance in subjects with MS. Therefore, it could be 
considered as an effective intervention program in training sessions. 
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