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�V � <��*(   vg	@ �&$�	��E A

��  +J��& �$ +, 4=  $�4	�26     � ���	�2 <��	: �� �	G&  

5      A-	��W& �$ � 4	&4�$�: vg	@ 45�	= <��: �� �G&

 $�4�221  �G&)10    � ���	�2 <��	: �$ �G&11   �$ �	G&

45�= <��: (+&��& '��8! +� 4&4= ��o�&� ����E �.  

�:U�� ����2 �� 4��  �&$�	��E �J8
���V ��5   A�	5

'���E 5    �	M ��	H� <�� -��N�	
� � -!�
 A%$��2 ��

+�@�� +
  �� �P/ ��� �� � O��	=  A���	�2  �	V ��   

4 +		�G5 ]��� �$ �E � �		V �� 8 +		�G5 ]��� �$ 

�EA �� +��, � 'E �5 � +��! 4�E.  

+� ��c8�  <��4	&�  ��	�:  %$�	�2 ��  d�	�N�  ��$�	�2 

Berg m�� <$�G�
� 4= .��� d��N�  ���	= 14  %�y	
 

�� 4=�� +, �5 %�y
 ����$ 5 +8�.: � -
� �� 0 �2 4 

���g:������ �� $�= .������ 4 '�T& <485$ �  -��	�� 

��		�K� �&$�		��E �$ 'E %�y		
 � ��		���� 0 '�		T& 

<485$ � -���� ���#� ���K��& ���E$�& -
� . 4	�� 

�� ����2 %�y
 �5A �� h�( <��& � 14  %�y	
  A'�	��E 

<��& � %$��2 �&$���E +P
�3� �� $$�:.  

+� ��c8� ������� -!�
 � -��N�
� <��  ��	H�A �� 

'���E -H�#� 6 +N�/$ <�� ��H� <$�G�
�  4	= .�$  �	�� 

'�		��EA �&$�		��E +		� D4		� 6 +		N�/$ <�� �		� $�� � 

-H�#� �M <4= -P0 �� $$�: .�� �:U�� ��5  r�	> 

�		�� '�		��E 'E -		
� +		, �&$�		��E <��		(� $��$ �$ 

D��^ �&��2�& �$ +��$� � '���E -@���
� A4���&  +	, 

+�P�� 4��� �$ h��
 ���2 '��� ����  <��	��$  '�	��E �� 

+��$� 45$ .-!�
 <�� ��H� �&$���E  �	5  .	�& ��  �	Z�$ 

����! <��4&� ���: <4= X
�2 ��� '���E  $�	�  +	,  �	� 

"�#N2 -H�#� �M <4=  �	�  '�	��  '�	��E )6  +	N�/$ (

+P
�3� 4�$�: )8.( 

'���E I�J&� �� �V      ���	�2 <��	: A+	���� ��	5 �$

+		��&�� �		�   ���		= �E �$ ]��� ���		�2 �		��, �  

8 +�G5     +	�G5 �	5 A����	�� �3     +	#�( �	5 � +	#�(  

60 4&$�, -,�= +N�/$ .    D4	= �	� D�	8���285-60 

  +8�	T�� )		�/ '���		� 4	^�$  D��		^ +		� '���		��� �

���&��2 +� +(�2 �� � �$��G&�  � '�&E ���;����.�H ��5

  	���� ]��� '�	��E�� �^�@ t���& d�
� ��  -	32 +

    4	= .��	J2 z�	��� Q	N3� � ]��� d�8=��, �c& .
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 �����4  ��8  
� ��� ���� ��� ��� �� �� �� ���� 
��MS ��� ����� 	
�� ��� "���#�$   

   �� �	� w�	5 �$ � 4&4= ���Z�V XNH .�& 45�= <��:

+��&�� �@��� 48�=�4& -,�= �E �$ ]��� ��5.  

+��&�� +�N� �� %�� ��� � �   $�	� D��	G�� D�#�( .

+��&�� $��� �$ ���� A%�� ��� �$  <�	3& � dS, �  �

  �		:U�� AD�		8���2 ���		(� � A�E ��		5   �		� <�		�*

�&$���E �&$���E �� � <$�, -P3^ �5    4	= +�
��> �5

  � �&��2�		& �		� � �Z�		#> d�		#@� D��		^ �$ +		,

   +�	^�H �$ �	� �	>�$ �$ ���T� �5 �� +W(��� �   ��	�

48���& {�K� QN3� � ���� �� �� $��� AD�#�( .  4	��

 ��20 �&$���E A-P3^ +N�/$    Q	��! -�	#/ $��� �5

E �� ���8=E �� 4�� � 4&4=    A'4	� %�	�8, ���	&��2 � �

�&$�		��E   � 4		&4�$ ]��		�E �� �E �$ ��		H� <�� �		5

4&$�, ����2 .+� ��c8� �$ �c& ��H�:  bK	
  ���	&��2 

�&$���E �5 � ���:��( �� $�J�� A�Z�#> ��  +	��&�� � 

�8���2 �� R�V ����2  <4	=  <$�G�	
�  4	T& �  +	��&�� � 

�8���2 �5 +#�( �� +(�2 +� t���& �^�@ ��  D�	#�( 

�P/ �&$���EA X
�2 ���� ��J� +��&�� �.�� �� 4=. 

D�,�@ �=��� ��(�  <4	=A  ���	= <��  ��	H� �$ A�E 

'4		��$ �$ A�E -		,�@ '$�$ -		
$ �		5 �		� �		5�V �$ 

D�W( a��o� �$ �E � D�,�@ '��.�5 -
$  �	5 � 

�5�V �$ D�W( a��o� �$ �E $��.  

     ���	�2 �$ �E �$ ���	�2 � ��	n@ '�	�� D4�

 D�#�()+#�( .( +� %�� � (   +	� +	, $�� -!�
 ��

�� "�#N2 ��� -�#/ +
 4=:  

1 (I�: '$�, +, D4� 'E 15-10  +	N�/$  $�	�. �$ 

%�M ��� +�@�� A�&$���E �5  �	� <��  ��	H� � �$  A+	��$� 

'4��$ �$ }�! A�o�
� '4� $�> ��  -	W(  ���	(� 

+��&�� � ��^� ����2 <$��E �� 4&$�, .  

2 (+��&�� � ��^�  +	,  ���	= 40 -35  +	N�/$  $�	� .�$ 

�M 'EA D�8���2 ��^� z���� +� �5 +#�( <$�$ ��  4	= .

D�8���2 �$ 3 ��
 �� ����2 10 � 15 I�J&� �� 4=.  

3 ($�
  '$�	,   +	, D4	�  'E10-5  +	N�/$  $�	� � 

�&$���E �� <�� ��H� I��E �  I�	J&�  D�	,�@  <$�	
  �	� 

D4= A", $�
 '$�, ��  I�	J&�  �	� $�$ .I�9  +	�  �	,p 

-
� +� ��c8� ��, +� ����8= �&$���E  �	5 �  l	G@ 

%$��2 'E �5 �� %$�& $�G�
� 4=.  

'���E t���& '4= <$��E �� �V +�^�HS�  $��� ��5

R
�V � �c& +��& <$�$ A�5    �� ��	�& $��	� � �^�@ ��5

+:��      � +	�.J2 I�	J&� -	W( � ~��o�	
� z���� ��5

I�		& �$ ���		�E �		��32  ��.		H�SPSS 4		�$�: $��� . �$

<$�$ A-��W&      �G�	^�2 ��	�E �� <$�G�	
� �	� �^�@ ��5

  4	�$�: R�9�	V .     A<$�$ h	���2 '$�	� �	��PM RJ8	


 '�			��E X			
�2Kolmogorov-Smirnov  � I�			J&�

+#��N�      � +	�.J2 �	�P/ �� �M�P8�	
� ��	�E Q��M �� �5

<��4&� �� �&����� ���32 ���:   <$�G�	
� �� �����2 ��5

I�					& ��  ���					�E ��.					H�SPSS +o					#& � 17   

)version 17, SPSS Inc., Chicago, IL(  $��		�

-H�: ���/ �
��� .�8�� bK
   .	�& ���$050/0 ≤ P 

4= +�H�: �c& �$.   

  

���	 	
  

�$ ��� Q�N32A $�4�2 32 '� S�P� +� MS O�& RR  �	� 

D4= ", )5/3 < EDSS (-,�= 4&$�, +, +�  ��	M 

�H$� 2 �$ �$ <��: ����2 � 45�= ���/ 48�H�: )  �	5

<��: 16 �G& .(+�P�� �$ %�M <��$ �  Q	�N32A 6  �	G& �� 

<��: ����2 � 5 �G& �� <��: 45�=  vg	@  4	&4�$�:. 

������8� Q�N32 �� ��n@ 21 �G& ) <��:����2 10 �G& 

� <��: 45�= 11 �G&( 4= I�J&�.  

 D�		 oT��&4		� � D�		!SM� �8���		� '���		��� 

<��: ��5 ����2 � 45�= �$ %�4( 1  ]��.	:  <4	= 
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 �����4  ��8  
� ��� ���� ��� ��� �� �� �� ���� 
��MS ��� ����� 	
�� ��� "���#�$   

-		
� .�		� +		(�2 +		� +		�H�� ��		5 %�4		( 1 AD��		G2 

		8��� ���$ ��		� �$ <��		: �$ ��		5��u�� A�		
 A'�� 

q>�= <$�2 � A�&4� D4� ������ � EDSS  $�	(� 

�4&� -		= �		5 �$ <��		: �$ X���		= �&�		#�� $��		� 

+#��N� ���/ 48�H�:)050/0 > P.(  

%�4		( 2 � ��		= ��		5 1 �		2 3A D��		��u2 '��$ 

�5��: �  ��	�  �	5��:  q>�	=  ��	5  �$�	���! � 

%$��2 <��:  ��5  ���	�2�  45�	= ��  '�	T&  �	�  4	5$ .

+�H�� ��5 �^�@ �� %�4( 2 � ��= 1 '�T& ��  4	5$ 

 +	,  <�	�& � %$�		�2 �$  <��	: ���		�2  �	M <��$ ��		5 

a��o� ����2  �	=��� �$ �E  +	�  ��	M  	8��� ���$ 

R��.H� +�H�� -
� )004/0 = PA 569/7 = F(i  �	�� �$ 

<��: ����2 �� $�(� R5�, ��H��  <�	�& �  %$�	�2 �$ 

�0� I4! -,�= �$ <��$ � �E A�&���$ ��� R5�,  +	� 

��			3� ���			�E 			8��� ��$ �			� 4			=�� )02/0 = PA   

844/5 = F .(�� ��� A%�@ �
���  ��	5 '��$  �	5��: 

'�T& $�$ +, ����T��  R��.	H� �  R5�	,  	8��� ��$ �$ 

��u�� %$��2 +� )�2�2 �$ <��:  ��	5  ���	�2 �  45�	= 

�M +�G5 � "�T5 �$ +#��N� ��  O��	=  +	���K�  ��	G2� 

<$��H� $�� )050/0 < P.( ��8s�5 �� d�
� %�4( 2 A

�
��� ��� �5��: '�T& $�$ +, ���  ��Z&�	��  <�	�& � 

%$��2 �$ �@���  a	��o�  <��4	&�  ��	�:A �$ �$  <��	: 

8��� ��$ -
� )050/0 < P.(  

A��		8s�5 ��$�		N� -H�		#� 6 +		N�/$ <�� ��		H� �$ 

<��: ����2 �M <��$ ��5 a��o� ����2 �=��� �$ 

�EA +� ��M  	8��� ���$  R��.	H�  -	H�� )001/0 = PA 

120/12 = F(. �$ <��		: 45�		= .		�& �		�� ��$�		N� �$ 

-H�#� 6 +N�/$ <�� ��H� R5�,  	8��� ���$ ��  '�	T& 

�		� 4		5$ )005/0 = PA 885/6 = F .(�		� �		�� A%�		@ 

�		
��� ��		5 '��$ �		5��: '�		T& $�$ +		, ����		T�� 

R��.H� 8��� ��$ �$ <��: ����2 ���  �	5  +	
 <��$ � 

�8���2 � �$ <��: A45�= �W82  �	M  O��	=  +	���K� � 

+�G5 � "�T5 ��G2� <$��H� $�� )050/0 < P .(�� d�
� 

%�4( 2 � ��= 2 A�
��� ��u�� -H�#� 6 +N�/$ <�� 

��		H� D��		G2 		8��� ���$ ��		� ��Z&�		�� -H�		#�   

6 +N�/$ <�� ��H� �$ �@���  a	��o�  <��4	&�  ��	�: �$ 

�$ <��: �� '�T& $�$ )050/0 < P.(  

��  d�	
�  t��	�&  	� + -	
$  <4	�E ��  %�4	( 2 �   

��= 3A �$ r� > '��� 6 +N�/$ <�� ��H� qoT� 

4= +, D��G2 8��� ���$ ��� '��� 6  +	N�/$ <��  ��	H� 

�M <��$ ��5 a��o� ����2 �=��� �$ �E <45�T� 

4= )001/0 = PA 730/11 = F( i�$ ���@ +, D��G2   

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

����  �����)10 ���(  �
	� )11 ���(  t �����  

�����   �	���  !�"�!± ��#�	��  �	���  !�"�!± ��#�	�� t df Sig 

 )�)���( 60/8 ± 70/33  66/7 ± 64/31  582/0  19  57/0  

�. )�#��� /#�( 19/7 ± 30/157  25/6 ± 68/157  130/0-  19  90/0  

�1" )!/23�45( 12/9 ± 05/59  71/7 ± 54/59 135/0-  19  89/0  

���6 ��37 89�� ):6/� /#� /6 !/23�45( 01/4 ± 94/23  00/3 ± 96/23  013/0-  19  98/0  

 ;���46 <��)���(  60/1 ± 10/3  44/1 ± 54/3  673/0-  19  51/0  

EDSS 37/0 ± 55/1  34/0 ± 32/1 50/1  19  15/0  

EDSS: Expanded Disability Status Scale; df: Degrees of freedom; Sig: Significant 
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 �����4  ��8  
� ��� ���� ��� ��� �� �� �� ���� 
��MS ��� ����� 	
�� ��� "���#�$   

���� 2.  �����%" � ����� ���& �����  ��'(	�  �&	)" � #&�*+�� #	����� #	�   !��")10  =N(  � ��	�)11  =N(  

�����  ����  

�$!��! �%!�� &���*  
 '!�����(��) 

*
���†  

 ��+ '!�����

*
���††  

$�� ,� �-.  

��/	0� $!  

���
 (	�	1  &

2�	34  

���
 (	�	1  &

5�6
  
F P  F 

 �!���

P  

 ���=7)�/��( 
)>/�7 84/1 ± 50/53 43/1 ± 60/54 37/1 ± 10/55 569/7  004/0  

320/7  010/0  
�$�� 30/3 ± 54/52 88/3 ± 64/50 60/4 ± 00/50 844/5 020/0 

 ?@�A�6 )#@� ��� �B4.� 
)>/�7 86/57 ± 15/450 97/52 ± 90/472 53/53 ± 40/502 12/12  001/0  

795/5 030/0 
�$�� 50/31 ± 82/445 12/28 ± 18/436 69/27 ± 00/418 885/6 005/0 

 ���16  )#@� ��� �B4.�)�4��C /6 /#�( 
)>/�7 16/0 ± 25/1 15/0 ± 31/1 15/0 ± 40/1 73/11  001/0  

432/1 250/0 
�$�� 15/0 ± 25/1 11/0 ± 25/1 12/0 ± 25/1 101/0 900/0 

* $�4!� +� D��^ ��Z&��� ±  v��3&������ '��� <4= 4&� .†8�� bK
�  <4= +�H��gV ���$050/0 < P  i�5��: '��$ D����u2 ����††8�� bK
�  <4= +�H��gV ���$  

050/0 < P �5��: ��� D����u2 ����.  

  

  
0*� 1 .12!	3 #  �4�	� �&	)" ��&567 #	� ���� 	�#  !��" � 

��	� �& �5� ���& # 86�� �& 97  

  

  
0*� 2 .12!	3 # :;	2 6 13�=& ���  >;� ���� #	�  !��" � 

��	� �& �5� ���& # 86�� �& 97  

8��� ���$ �$ <��: 45�= <45�T�  4	T& )900/0 = PA 

101/0 = F .(D��		��u2 ��		� �		5��: .		�& D��		G2 

8��� ���$ ��� ��Z&��� '��� 6 +N�/$ <�� ��H� �$  �	5 

�$ <��: '�T& $�4&.  

  

  
0*� 3 .12!	3 # :��@ 6 13�=& ���  >;� ���� #	�  !��" � 

��	� �& �5� ���& # 86�� �& 97  

  

7"+  

   ��01	2 A+	���K� ��� �$4  �8    �	� �E �$ ]��� +	�G5

 +� S�P� '� '������MS     -	H�: ���	/ �	
��� $��	� .

 %�4( t���&1       ��Z&�	�� ��	� +	, -	
� 'E �� �,�	@
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 �����4  ��8  
� ��� ���� ��� ��� �� �� �� ���� 
��MS ��� ����� 	
�� ��� "���#�$   

+��, <$�$ � D� oT� � <��: �8���� ��5   ���	�2 ��5

  �	8�� D��	G2 A+���K� O��= �$ 45�= �   $�	(� ���$

 -
� +�=�4&)050/0 ≥ P .(  

 '�T& +���K� ��� �$ %$��2 ������� �� �^�@ t���&

<485$ �8�� $�PW� � $��2 ��$<��$ %�M �$ %  ]��� �

$�� �E �$ .  +	L �:�8    )	(�� �E �$ ]��� +	�G5

 A4�$�: %$��2 �$ �$�PW���� '�.�� D����u2 �^�@ �$ 

%�M <��$ ��5 �8���2 +� ��3� ����E 8��� ��$  $�	P& .

�� ��� A$�(� ����2 +� �$�PW� %$��2 $<��$ %�M �  �
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Abstract 
Background: It has been shown that adults with multiple sclerosis (MS) have less leg strength than 
their peers, as well as impaired balance, which led to an increased prevalence of falling in this 
population. The purpose of this study was to assess the effects of 8-weeks aquatic exercise training in 
balance, walking endurance and speed in women with MS.  

Methods: Twenty-one women patient with clinically-definite relapsing-remittent MS who were 
registered through the Isfahan MS Association (Iran) participated in this randomized clinical trial. 
Patients were randomized into two groups: exercise training (n = 10) or control (n = 11). The exercise 
training group participated in an 8-weeks aquatic exercise program of 45-60 minutes sessions, 3 days 
per week on alternate days; while the controls received standard medical care and follow-up. Balance, 
walking speed and walking endurance were measured by using the Berg Balance Scale, the 6-minute 
walk test (6MWT) and 6-minute walk time at baseline and after 4 and 8 weeks. The obtained data 
were analyzed using analysis of variance with repeated measures. 

Findings: After 2 months period, walking speed and endurance improved significantly in the exercise 
group compared with the controls (P < 0.05). The exercise group showed significant improvement in 
balance, walking speed and endurance during all of the aquatic exercise periods compared with 
baseline (P < 0.05). The difference in balance scores between the exercise and control groups was not 
significant after exercise-based water program (P > 0.05). 

Conclusion: The results showed that aquatic exercise training in women with MS improves balance, 
walking speed and endurance. However, aquatic exercise training may lead to additional benefit beyond 
optimal medical treatments and should be a cornerstone in the management of all patients with MS. 
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