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��� 
,�  
��+
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6 �'3� �'�^  
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 ����2+	) ,$- '�	. �� �	$% &� � #	/ 01�� �023	0� .  

��!��  	" �����  2F  3F 4F 5F 6F 7F 8F 9F 10F 11F 12F 13F 14F 15F 

�+���  ,COP  ��

 ,�����AP  

�+��- ��  45/21  ± 17/11   49/18  ± 53/7   51/19  ± 91/7   95/17  ± 60/7   02/19  ± 13/8   94/19  ± 56/9   71/18  ± 82/7   93/16  ± 99/5   07/19  ± 21/9   39/19  ± 50/9   55/19  ± 09/10  02/18  ± 29/8   11/16  ± 44/4   75/17  ± 57/7   

�	��. /�0 96/32  ± 57/12   85/30  ± 60/12   13/26  ± 93/8   63/28  ± 57/14   28/29  ± 85/12   32/31  ± 68/14   00/29  ± 21/13   22/27  ± 83/9   35/30  ± 05/10   47/28  ± 65/12   36/30  ± 10/14  05/28  ± 30/12   05/27  ± 33/10   39/29  ± 47/11   

�+���  ,COP  ��

 ,�����ML 

�+��- �� 84/18  ± 08/20   57/11  ± 88/4   06/12 ±  68/4  84/11  ± 12/6   46/12  ± 77/5   23/12  ± 88/5   47/12  ± 58/6   33/12  ± 36/5   19/12  ± 44/5   37/12  ± 93/5   52/12  ± 03/7   44/12  ± 76/5   58/11  ± 10/7   20/13  ± 21/9   

�	��. /�0 91/18  ± 40/7   33/17  ± 25/6   28/16  ± 31/6   75/14  ± 76/6   05/15  ± 19/5   56/16  ± 97/5   19/16  ± 47/6   10/17  ± 74/7   54/16  ± 05/7   82/15  ± 78/6   75/16  ± 18/7   63/16  ± 67/7   46/17  ± 14/8   97/15  ± 73/7   

�12� ��0 �34 

COP 

�+��- �� 69/221  ± 46/82   66/201  ± 25/57   10/208  ± 89/61   89/203  ± 54/44   89/205  ± 82/50  25/215  ± 76/62  73/202  ± 44/40  51/198  ± 34 /67  80/215  ± 61/57   05/215  ± 55/49   39/210  ± 87/6790/216  ± 53/52  61/196  ± 47/50  33/204  ± 20/48   

�	��. /�0 63/252  ± 65/59   34/241  ± 98/57   53/235  ± 56/46   41/242  ± 67/60   77/242  ± 49/57  10/255  ± 14/72  25/246  ± 58/64  34/241  ± 51/52  59/254  ± 07/65   26/239  ± 18/57   54/257  ± 30/6023/256  ± 01/65  43/258  ± 55/68  76/270  ± 87/84   

 56��COP  ��

 ,�����AP 

�+��- �� 84/7  ± 08/2   21/7  ± 57/1   45/7  ± 00/2   25/7  ± 49/1   32/7  ± 60/1   60/7  ± 66/1   28/7  ± 25/1   86/6  ± 44/1   45/7  ± 35/1   64/7  ± 50/1   49/7  ± 83/1   57/7  ± 72/1   12/7  ± 59/1   30/7  ± 40/1   

�	��. /�0 70/9  ± 34/2   47/9  ± 24/2   87/8  ± 78/1   25/9  ± 31/2   17/9  ± 02/2   55/9  ± 53/2   32/9  ± 42/2   10/9  ± 89/1   86/9  ± 37/2   92/8  ± 89/1   73/9  ± 65/1   73/9  ± 53/2   67/9  ± 58/2   47/10  ± 44/3   

 56��COP  ��

 ,�����ML 

�+��- �� 74/7  ± 75/3   96/6  ± 66/2   18/7  ± 58/2   10/7  ± 91/1   17/7  ± 23/2   53/7  ± 93/2   95/6  ± 99/1   07/7  ± 27/3   70/7  ± 86/2   50/7  ± 19/2   29/7  ± 10/3   71/7  ± 20/2   69/6  ± 25/2   03/7  ± 34/2   

�	��. /�0  01/8  ± 20/2   05/7  ± 11/2   64/7  ± 95/1   76/7  ± 25/2   75/7  ± 35/2   33/8  ± 93/2   98/7  ± 36/2   89/7  ± 08/2   96/7  ± 50/2   90/7  ± 41/2   35/8  ± 03/2   26/8  ± 32/2   49/8  ± 53/2   45/8  ± 92/2   

COP: Center of pressure 

 
 ����3��5) ,$- '�	. �� �	$% &� � #	/ 01�� �023	0� .  

��!��  	" �����  2F  3F 4F 5F 6F 7F 8F 9F 10F 11F 12F 13F 14F 15F 

�+���  ,COP  ��

 ,�����AP  

�+��- ��  62/19  ± 85/7  47/19  ± 91/8  72/19  ± 27/8  33/18  ± 50/7  19/20  ± 25/9  02/17  ± 10/5  57/18  ± 07/7  62/19  ± 21/9  62/19  ± 38/7  02/18  ± 03/6  38/20  ± 65/7  24/18  ± 36/6  42/18  ± 53/5  97/19  ± 48/8  

�	��. /�0 99/28  ± 71/10  24/31  ± 65/15  57/28  ± 90/14  80/28  ± 99/11  74/30  ± 37/16  90/30  ± 57/13  43/27  ± 98/10  66/26  ± 46/10  48/28  ± 35/10  06/32  ± 96/14  45/29  ± 06/13  91/32  ± 80/26  63/31  ± 09/13  61/29  ± 42/14  

�+���  ,COP  ��

 ,�����ML 

�+��- �� 98/13  ± 32/6  57/12  ± 00/6  21/13  ± 21/6  24/12  ± 55/5  64/12  ± 16/5  62/10  ± 51/4  21/13  ± 18/7  79/12  ± 77/5  61/12  ± 08/7  12/12  ± 32/5  40/12  ± 97/4  03/12  ± 86/5  79/12  ± 94/5  42/13  ± 92/6  

�	��. /�0 05/18  ± 08/7  31/18  ± 32/9  27/16  ± 77/6  50/15  ± 61/5  85/14  ± 07/7  80/16  ± 49/8  53/15  ± 75/6  25/16  ± 75/6  81/17  ± 54/7  10/18  ± 29/10  35/17  ± 42/7  94/19  ± 98/10  85/16  ± 94/5  30/17  ± 58/8  

�12� ��0 �34 

COP 

�+��- �� 74/220  ± 48/55  92/220  ± 51/51  63/211  ± 74/46  77/217  ± 58/58  91/220  ± 04/52  04/201  ± 89/38  32/231  ± 73/67  06/229  ± 61/53  08/229  ± 79/64  14/223  ± 06/65  79/226  ± 04/51  88/234  ± 41/57  13/241  ± 82/65  81/236  ± 17/55  

�	��. /�0 40/299  ± 91/71  41/274  ± 45/82  94/262  ± 30/67  24/263  ± 18/17  26/262  ± 37/95  27/279  ± 11/91  31/261  ± 44/70  22/257  ± 84/62  31/263  ± 50/67  96/274  ± 60/76  21/268  ± 78/74  44/285  ± 79/109  21/285  ± 93/88  68/291  ± 59/100  

 56��COP  ��

 ,�����AP 

�+��- �� 29/8  ± 93/1  06/8  ± 59/1  83/7  ± 79/1  13/8  ± 17/2  27/8  ± 99/1  37/7  ± 40/1  51/8  ± 36/2  35/8  ± 91/1  38/8  ± 21/2  18/8  ± 29/2  47/8  ± 65/1  57/8  ± 07/2  57/8  ± 07/2  69/8  ± 00/2  

�	��. /�0 02/12  ± 05/3  80/19  ± 37/3  54/10  ± 77/2  44/10  ± 09/3  42/10  ± 07/4  90/10  ± 64/3  11/10  ± 61/2  90/9  ± 62/2  19/10  ± 50/2  61/10  ± 09/3  34/10  ± 84/2  06/11  ± 70/4  06/11  ± 70/4  18/11  ± 56/3  

 56��COP  ��

 ,�����ML 

�+��- �� 23/7  ± 17/2  49/7  ± 26/2  05/7  ± 82/1  19/7  ± 13/2  25/7  ± 97/1  76/6  ± 69/1  79/7  ± 58/2  77/7  ± 15/2  72/7  ± 62/2  53/7  ± 50/2  47/7  ± 21/2  95/8 29/2  95/8  ± 61/2  93/7  ± 34/2  

�	��. /�0  74/8  ± 61/2  33/8  ± 80/2  78/7  ± 18/2  87/7  ± 34/2  81/7  ± 93/2  63/8  ± 07/3  22/8  ± 55/2  10/8  ± 15/2  22/8  ± 66/2  61/8  ± 71/2  46/8  ± 70/2  88/8  ± 27/3  85/8  ± 11/3  21/9  ± 94/3  

COP: Center of pressure 
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The Effects of Rollover Shoes on Instability during Prolonged Standing 
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Abstract 
Background: Today, rollover footwears are widely used throughout the world for their therapeutic 
purposes. Many studies have been conducted on the effect of these shoes on balance, but the results 
are inconsistent with each other and do not provide accurate information on the effect of these shoes 
on the balance. Additionally, the researches were to evaluate the short-time frame that is not enough 
for the conclusion of the balance of individuals. So, this study aimed to investigate the effect of 
rollover shoes on static balance during prolonged standing.  

Methods: In this study, 30 healthy subjects with age range of 20-30 years were recruited and their 
static balance, was studied in four situations: 1) barefoot and eyes opened, 2) barefoot and eyes closed, 
3) rollover shoes and eyes opened and 4) rollover shoes and eyes closed. Participants stood for 5 
minutes on a kistler force plate operating at 100 Hz. The data were parted in to 20-second frames and 
balance parameters were determined in each frame. The studied parameters included the center of 
pressure (COP) excursion and velocity in anteroposterior (AP) and mediolateral (ML) plans and total 
path length. 

Findings: Rollover shoes made a significant difference in the excursion and velocity of the center of 
pressure in anteroposterior direction in all frames (P < 0.001); but in mediolateral plan, significant 
differences were observed only in some frames. The total path length of the center of pressure with 
rollover shoes, was significantly more than the bare feet (P = 0.002). In addition, about the visual 
effect on balance, no significant differences were observed. 

Conclusion: The results show that in this group of participants, the use of rollover shoes cause 
significant instability especially, in anteroposterior plane which can increase the risk of falling. It is 
necessary to consider the instability effect of these shoes in prescribing them in subjects with balance 
disorders, particularly the elderly. 
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Abstract 
Background: Approximately, one third of the world population is infected with tuberculosis (TB) germs 
and is put at risk of tuberculosis. Pulmonary tuberculosis accounts for more than 80 percent of cases, 
mostly in adults with positive sputum smear. The mortality and morbidity of the disease are associated 
with delay in diagnosis. Delay in diagnosis can be related to the patients or the health care system.  

Methods: In this historical cohort study, all the patients with smear-positive pulmonary tuberculosis in 
Hamadan province from 21 March 2006 to 20 March 2012 were studied. Data on demographic 
characteristics, and clinical and treatment status of patients were extracted using patient registry software 
entitled TB Register. To determine the relationship between variables and the bacillus load, chi-square 
test was used. The logistic regression model was used to examine the co-effects of both variables on 
bacillus load of the patients at the time of the diagnosis. Data were analyzed using Stata11 software. 

Findings: From 440 patients with smear-positive pulmonary tuberculosis, 51% (221 patients) were 
men and 49% (219 patients) were women. 57% (251 people) were living in urban and others in rural 
areas. The grade of sputum smear at the time of diagnosis was associated with area of residence, age 
group, and gender, that all were statistically significant. Delay in diagnosis among women, was 
approximately 0.55 of men and those in urban areas were 67% higher than in rural areas, which were 
both statistically significant. 

Conclusion: Individual factors play important role in delayed diagnosis, regarding that men are 
diagnosed later than the women. Screening programs in the workplace are recommended. Sensitization 
of private physicians would be effective in early identification of patients in urban areas. 
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1H��
�" *� w���� 92�+ �" � $�n�  8�	�/   *	UF�5 �

�/"���` ���F ���6�02 �� ���=A �� �� ."�"  

25       �� 19	<� �	� 9	2�+ ���	#` �� 6	B� *c�i"

8]�� 62 *�
��# �/"���`   �	g�" ��� �� H��
�" (�/ � ��

   8�	�/ H��	0� *	� 18��/ �" ��� Y�) � 60+ ���`"��  �

*UF�5    *	�F�3 �	U/ �" (���`"��) ���#SA ���6�02 �

���` 1-��4/ �" � 62�� �/"  ��� -!���20   *	+ 8]��

�� 86/��# �� ���� 8]�� 162   �� 1"�	� 86�02 *+ �� ����

8]�� �		� ;�<		=A 6		�6) ��		�  ;<		=� (		�/ � "�"

��      �� ���	� H�	0+� *	+ H��	
�" �� �"���� ��` *+ "�+

�� 86/��#       ��	2 �	�� *	� (	�/ �	Ei H6/��# �" 1"�2

 8�	�/ (�/ 8��/ �" ��� Y�) .��# �� "�� 862 x�f�  �

*UF�5     -	
" *	� �� (�	
�02���) ���#SA ���6�02 �

��  ."�"Cronbach's alpha     �" H�	��` �	�� �	+ ����

 �C�5 9��^:87/0 .6�` -
" *�  

-  *	UF�5 H���`      *	+ H�	��` �	�� �" :���6	�" �

 162  �U0A �g=��^: o
�A4  H�=/ �/"���` *� ��2

 �	� 8"�"       $6		� *	� �/"�	��` *	+ �		�� �� �	: � 6	2  

10  *�/�_�� �� ��2 ��  ���i �� ����#� �" �dk�+ 16�"

�� 8"�"    "���	� "�6	BA *� �
 .60+  
� �� H` �A 62

    �	�� Y	�) .6	2 8"�" 8��/ �/"���` o
�A 862  
�

8��/ 18��/ ��47 *UF�5 �   ���	=A �� ���F ���6�" �

�� 8��/ H"��` -
" *� ���� ."�" *UF�5 �  ���6�" �

  1(���`"�		�) ���#S		A25 � *		c�i"  �/"�		��` �� 16		B

�� *�
��#  �A 624     � 6	0+  	
� �	g�" ��� �� ����A

  ��	� �� �/"���` �
16   1��	24    �� ��	M� ��	2

 8�	�/ � "��/ ;<=�  *	UF�5 �    ���#S	A ���6	�" �

 �	� -
" *� �� (�
�02���)   .6	�`Cronbach's alpha 

 ���		�   �		C�5 9��^		: �" H�		��` �		��74/0  *		�  

.6�` -
"  

Y�) �� �: 8"�" ���` 1�� H` ���.A � *�(aA  �� ��
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 e�	/ ���3��+ *� �� 8��n�� 607 �/������+   ��(	F�SPSS 

 *<	!/  �16 )version 16, SPSS Inc., Chicago, IL( 

-F�3 e�a/�.  

  

)���	 	
  

   1�	
 ��	���n�� �� *UF�5 "����� *+ ��� *� *)�A ��

  8��" N�		V � $&�		�.A H�(		��   ��_S		A ���		��� �

��       *	
 �	�� �	_� N�	�0+ ���	� 9��^: ��� �" ."��d:

�/"���` 1��n��    �g�6	�� �	� �
 �U/ �� 8��3 *
 ���

�/"���` .6/62 ����    q�	.� �� (	�/ ����� 8��3 �" ���

8��" N�V    �g�6	�� �	� ������ �    �	_� � 6/6	2 �	���

   �/�	�����+ �	��.A �� 8"�T�
� �� (�/ $&��.A H�(��

 .62 N��0+  

�/"���` $���/ "��6/��
� l��./� � ��g/���  �" ��

p�		�c� *		UF�5 1*		)�A ��		� *		UF�5 � ���6		�" �  �

 N�6) �" ���6�022 -
� 86�`.  

 N�6		) �"3   6		07 �/�		�����+ �		��.A G��		�/ 1

8�		�n��   		UF�5 1*		)�A ��		���n�� �*  � ���6		�" �

*UF�5       *	� &�	E� H���	��� 8��	3 *	
 ���6�02 �MS 

 *� &�E� H������ 18"�!F�MS   ��
 "��F� � 8"�!F� ��k

.-
� 86�`  

 N�6		) p�		
� �		�3  H�(		�� �		_� N�		�0+ �� �		: 1

*UF�5 1*)�A $���/ ��g/��� ��� $&��.A  ���6�" �

   *	UF�5 1(�	
�02��� � ���`"�	�) ���#SA �   ���6�0	2

� ���F *UF�5 �   *	
 �" (���`"��) ���#SA ���6�02

�0B� $��TA 8��3 ) ��"010/0 < P   �" .-	2�" "�	)� (

*UF�5 �����n�� �" $��TA *+ ���5 �   ���	F ���6�"

*UF�5 �       *	
 ��	� (�	
�02���) ���#S	A ���6�0	2 �

�0B� 18��3    *	!��c� G��	�/ ."�	E/ ��"    $��	�/ �	)�� �

8��3  N�6) �" ��4 .-
� 86�`  

 G���/*!��c�  N�6) �" 862 *���� �)�� �4   H�	=/

��    *	UF�5 1*	)�A ��	���n�� $���/ $��TA *+ 6�"  �

  *		UF�5 � ���		F ���6�0		2    ���#S		A ���6�0		2 �

  8��	3 ��� (���`"��)MS      �	g�" 8��	3 �" �	� 8"�	!F�

�0B� ) ��"002/0 < P    ��	���n�� $��	�/ $��	TA ."�� (

*UF�5  (�	
�02��� � ���`"��) ���#SA ���6�" �   ��	�

�0B� �g�" 8��3 �" ��  ��
 8��3 ) ��"020/0 < P "�� (

   *	UF�5 ��	���n�� $��	�/ ��� �    � ���	F ���6	�" �

*UF�5    8��	3 *	
 ��� (�
�02���) ���#SA ���6�02 �

�0B� $��TA .-2�6/ "�)� ���"  

  
 ����2 $��%& �������� 	�������� ������ �  �!���� .����' 	�
� (��) *� �	  

��	�� ����� �	
�����  
 �� ����MS ������  

  �!"	��± �	��� #��$"�  

 �� ����MS ������ ��%  

  �!"	��± �	��� #��$"�  

&'	(  

  �!"	��± �	��� #��$"�  

 !�;) �<741(  58/42 ± 65/95  37/19 ± 65/59  30/16 ± 88/54  

 !�;) �<742(  21/93 ± 88/207  17/33 ± 08/113  48/28 ± 00/99  

�=;�> 5�7; 5���?� 5  96/2 ± 15/9  70/4 ± 19/11  12/3 ± 76/11  

�=;�> (5�@A��?) 5�1 B4 5���?� 5  44/3 ± 92/7  81/2 ± 23/9  54/3 ± 07/11  

�=;�> (���C
D�6) 5�1 B4 5���?� 5  93/1 ± 56/15  89/3 ± 57/15  39/1 ± 57/18  

�=;�> 5�7; 5���1C
 5  68/11 ± 84/53  21/6 ± 23/64  20/6 ± 57/67  

�=;�> (5�@A��?) 5�1 B4 5���1C
 5  21/5 ± 73/19  60/3 ± 19/25  32/3 ± 96/26  

�=;�> (���C
D�6) 5�1 B4 5���1C
 5  69/1 ± 38/31  45/2 ± 88/31  74/0 ± 65/32  

MS: Multiple sclerosis 
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 ����3(����� ��, -��.���
/ 0�1�2 3.��� .  �������� �*45�6 7*�
2 *45�6 � ����.	 � ����' 	�
� (��) *� ������� �  

�����  F  �����P  �*� +�,��  ��	�- +�./  

/01234 ���1�   !�;) �<741(  03/17  001/0  18/0  98/0  
 !�;) �<742(  01/24  001/0  24/0  99/0  

�=;�> 5�7; 5���?� 5  22/7  009/0  08/0  75/0  
�=;�>  5�1 B4 5���?� 5(5�@A��?)  44/7  008/0  09/0  76/0  
�=;�> (���C
D�6) 5�1 B4 5���?� 5  15/00  695/0  002/0  06/0  

�=;�> 5�7; 5���1C
 5  53/20  001/0  21/0  99/0  
�=;�> (5�@A��?) 5�1 B4 5���1C
 5  64/10  002/0  12/0  89/0  
�=;�> (���C
D�6) 5�1 B4 5���1C
 5  43/1  235/0  01/0  21/0  

 E?7FG��@�9   !�;) �<741(  87/9  001/0  21/0  98/0  
 !�;) �<742(  57/18  001/0  33/0  00/1  

�=;�> 5�7; 5���?� 5  61/1  206/0  04/0  33/0  
�=;�> (5�@A��?) 5�1 B4 5���?� 5  23/4  018/0  10/0  72/0  
�=;�> (���C
D�6) 5�1 B4 5���?� 5  44/10  001/0  22/0  98/0  

�=;�> 5�7; 5���1C
 5  82/12  001/0  25/0  99/0  
�=;�> (5�@A��?) 5�1 B4 5���1C
 5  48/15  001/0  29/0  99/0  
�=;�> (���C
D�6) 5�1 B4 5���1C
 5  53/2  086/0  06/0  49/0  

  

 ����4*9.�:� 3.��� . *45�6 7*�
2 ���� � *45�6 � ����.	 � ����' 	�
� (��) *� ������� �  

�����  ���0  ��)	�� ��.� ���0   �!"	�� #���  �	��� �	1   �����P  

 !�;) �<741(  MS ��:;�  MS ��:;� �1H  81/25  61/7  001/0  
IJ�� 96/31  51/7  001/0  

IJ��  MS ��:;� �1H 15/6-  20/7  396/0  
 !�;) �<742(  MS ��:;�  MS ��:;� �1H  58/70  24/15  001/0  

IJ�� 96/87  04/15  001/0  
IJ��  MS ��:;� �1H 38/17-  43/14  232/0  

�=;�> 5�7; 5���?� 5  MS ��:;�  MS ��:;� �1H  13/1-  03/0  278/0  
IJ�� 83/1-  02/0  077/0  

IJ��  MS ��:;� �1H 70/0  98/0  478/0  
�=;�> (5�@A��?) 5�1 B4 5���?� 5  MS ��:;�  MS ��:;� �1H  49/0-  92/0  597/0  

IJ�� 44/2-  91/0  009/0  
IJ��  MS ��:;� �1H 95/1  87/0  028/0  

�=;�> (���C
D�6) 5�1 B4 5���?� 5  MS ��:;�  MS ��:;� �1H  17/0  77/0  821/0  
IJ�� 83/2-  76/0  001/0  

IJ��  MS ��:;� �1H 01/3  73/0  001/0  
�=;�> 5�7; 5���1C
 5  MS ��:;�  MS ��:;� �1H  14/7-  20/2  002/0  

IJ�� 93/10-  17/2  002/0  
IJ��  MS ��:;� �1H 78/3  08/2  074/0  

�=;�> (5�@A��?) 5�1 B4 5���1C
 5  MS ��:;�  MS ��:;� �1H  25/4-  14/1  001/0  
IJ�� 18/6-  12/1  001/0  

IJ��  MS ��:;� �1H 93/1  08/1  078/0  
�=;�> (���C
D�6) 5�1 B4 5���1C
 5  MS ��:;�  MS ��:;� �1H  29/0-  51/0  568/0  

IJ�� 09/1-  51/0  051/0  

IJ��  MS ��:;� �1H 79/0  49/0  109/0  
MS: Multiple sclerosis 
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*		UF�5 1(�		
�02��� � ���`"�		�)  � ���		F ���6�0		2 �

*UF�5    *	
 (�	
�02��� � ���`"��) ���#SA ���6�02 �

 *� &�E� H������ 8��3MS    *	� &�	E� H������ 18"�!F�MS 

�
 "��F� � 8"�!F� ��k.62 *�#�"�:  �  

�� �� 9��^: ��� G���/   �	
��� jf
 *
 �" H��A

    "�	���� 1N�� jf	
 �" ."�" ���	i y.� "��� � "��/

 *� &�E� H������ 8��3 �" ��#�02MS    � 8"�	!F� �	�k

  &�	E� H������ 8��3 "����� e�" jf
 �" 1 ��
 "��F�

 *		�MS   1e�		
 jf		
 �" � 8"�		!F� �		�k � 8"�		!F�

  *	� &�E� H������ "�����MS      ��	
 "��	F� � 8"�	!F�

.62 *!��c�  

*!��c� G���/    *	� &�	E� H������ ��#�02 "����� �

MS �� H�=/  ��
 "��F� � 8"�!F� ��k  �" �40A *+ 6�"

*UF�5 *� w���� P����A  ���`"��) ���#SA ���6�" �

 ��� ��� (�
�02��� ��0B� $��TA 8��3 �"  "�)� ��"

*UF�5 1*)�A ���2 ����n�� ���
 �" � "��"  ���6�" �

*UF�5 1���F *UF�5 � ���F ���6�02 �   ���6�0	2 �

$��TA (�
�02��� � ���`"��) ���#SA   8��	3 �" ���

�0B� .60�!�/ ��"  

 9��^: G���/ �� *�F�� ���Schulz � ) H������4 (

     *	UF�5 �" ;	c/ "�	)� e6	� �g/�	�� *+   ���6	�" �

 *� &�E� H������ ���FMS      �	� � �	!�� 1-	
� 8"�	�

9��^: �� �"�6BA G���/   *	0��� ��� �" 862 e�a/� ���

 9��^		: H�		O��Wallin � H���		��� )7(1 Patti � 

H������ )8(1 Damulin  �Damulin )20(1 �=<� �� 

G���/ 9��^: Schulz � �H����� )4 (� (�/  9��^	: 

Takeda � ) H������21     $��	TA "�	)� �g/�	�� *	+ (

�0B�  *	UF�5 1*)�A "����� ��"    �	�&+ � ���6	�" �

*� &�E� H������ ��� ���#SA � ���FMS   ��
 "��F� �

8"�� �� �!���/ 16/� .62��  

   �		�� G��		�/ ��		� $��		TA �		�� "�		)� ��		�EA �"

9��^:   �	� 1�	C�5 9��^: �� ��  H��	A    *	��/ �" *	�

*��/ :"��/ 8��2�  9��^	: H` �" *+ H` N�� �    �	_� �	�

     �	��� �	��" ��	�� *	� z-
� 86=/ N��0+ �3"�!F�

  ��	��� �  ��
 8��3 �" ��#�02 "����� $��TA -
�

9��^: H` �"    8"�	� ��	��� 8��3 �3"�!F� -�� *� ��

*��/ .62��   ���	��� N�V � $62 *+ ��� �g�" �MS 

��  H�(�� �� 6/��Ab�
`  *a��/ �" � H������ �(n� ���

;c/ $62 � H�(�� �� H` ��#�02 ���   "��d	g� �_� ��

)22 14    ���	��� N�	V � $6	2 *+ ��� *� *)�A �� � (

       1"�	E/ "�	�� �	C�5 9��^	: �" 86	00+ -+�	2 "��F�

  $6	2 �" $��TA *� G���/ �" $��TA ��� -
� ����

�/"���` ������ N�V �    ���	
 � �	C�5 9��^: ���

^:9�� .62�� oEA�� ��  

*!��c� �� �M�5 G���/  H������ ��#�02 "����� �

 *� &�E�MS       *	� &�	E� H���	��� �	� 8"�	!F�MS   �	�k

    P���	�A �" 8"�	!F� H���	��� *+ "�" H�=/ (�/ 8"�!F�

*UF�5 1*)�A *� w����  *	UF�5 � ���F ���6�02 �  �

   P�B	C "�	���� (���`"�	�) ���#SA ���6�02   ��	A

��� 160�2�"    P���	�A �" 8��	3 �" ��� "����� $��TA

 *	UF�5 *� w����     � ���`"�	�) ���#S	A � ���6	�" �

*UF�5 � (�
�02���   (�	
�02���) ���#SA ���6�02 �

�0B� ."�E/ ��"  

 9��^	: G���/  ��	� Landro �  H���	��� )12 (� 

Feinstein � H���		��� )23  ���d		3�_� �g/�		�� (		�/ (

    *	� &�	E� H���	��� ��#�02 "����� �� �3"�!F�MS 

   �	� �3"�	!F� ���d3�_� H�(�� 1N�5 ��� �� .-
� 8"��
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 9�� 1Q��"�: -��
 � *)�A �� �3"�!F� ���d3�_�

  9��^		: �" ��#�0		2 ��		�"����� ���		
 ��  ��		�

 	
� 862 6��SA 1P��<�) -14    "�	a�� �	� �3"�	!F� 1(

     -��	
 9��	+ �	� (	�/ � ��#�02 ���"��� �" ;c/

�� 1$��&V� Q��"�:   ��_S	A -.A �� "��F� *)�A 6/��A

) 6�" ���i24  9��^	: G���/ ��0O�� .(Diamond � 

�� H�=/ H������ *UF�5 *+ 6�"  �" ��=�� ���6�02 �

�_�  �� b�
` �3"�!F�   *	UF�5 *	+ ���5 �" z"��d:  �

�"���6- �� ���i h�# ��_SA -.A ���+ 1���{F  ."��3

�� $��TA ��� -��    ���	� e�% ���	/��A H�(�� *� 6/��A

 ���`"�� � ���3"�� .62�� oEA�� "���� ��� �� \� ��

   ��	�/ ���6	�" ���`"�� � ���3"�� *� -E!/ 1���6�02

) 6/��" ���=�� ���/��A *�14 *+ -
� ���" ���� *� .(

!F� H������ �"*UF�5 �" ;c/ 18"�   9�	� ���6�02 �

*UF�5 �� ��  =7 *� ���6�" �  H` �� ��0O�� ."��#

 P		���A 1���`"�		� *		� -E		!/ �		
�02��� *		+ ���		)

8"�
       *	� w�	��� P���	�A �" H���	��� �	�� z-
� ��A

*UF�5       �	� �A��	TA (�	
�02���) ���#S	A ���6�0	2 �

*�2�6/  ��
 8��3 .6/�  

A �" b�
` "�a�� �� �3"�!F�   H"�	�/ 6	0+ � *)�

 *		� $�		�&V� "��� �" 1$�		�&V� Q��"�		: -��		


�� "�a�� ��=� *UF�5  �!�
     "�6	.� �	� (	�/ � 60+

 $��&V� ���`"�� 1$��&V� ������� ���"�E��� H"�+

�� ;c/ ��7" �� ) 6���/28-25  ��	0O�� �3"�!F� .(

 *		UF�5 �� $�		�&V� N�		c�/� �"   *		� $6		� 8�		A�+ �

*UF�5 �6A $6� 60�� � �	� "�a�� �#  ) 6	0+28  *	� � (

 *	UF�5 *+ -
� ���" ����     ��	=� �	� �� ���#S	A �

�� *)��� ."��
  

*!��c� �"  *� &�E� H������ ��#�02 "����� �MS 

   ���	2  	� 8��3 �" ��� $��TA 1 ��
 "��F� � 8"�!F�

b�
` �_�        	� � ���	��� �� �	2�/ \	�]�����/ ��	�

    	� ��#�0	2 "�	���� �	� �3"�!F� �_� ���2�   .6	2��

������0� ��U�/� �� "��   	�  ���	�"�����  *	+  ��	� �" 

8��3  *� &�E� H������MS      ��	
 "��	F� � 8"�	!F� ��k

8"�� $��T��    8��	3 �" ��	� *+ ����"�����  � � 6/�

 *� &�E� H������MS     $��	T�� 8"�	!F� �	�k � 8"�!F�

8"��   *	� &�E� H������ 8��3 �" ��� 16/�MS   � 8"�	!F�


 "��F��0B� ��V *� (�/  �� .602�� $��T�� ���"  

8"�" ���.A �� �M�5 G���/  6��SA �� *��/ ��� (�/ ��

 *		UF�5 1*		)�A "�		���� ."�		+  ���#S		A ���6		�" �

*UF�5 1(�
�02��� � ���`"��)    � ���	F ���6�0	2 �

*UF�5      �" �	�� ��	� (���`"�	�) ���#S	A ���6�02 �

  �	0B� ��	V *� 8��3     -	
" *	� $��	T�� ���"  � 6	�`

*UF�5 "����� *UF�5 � ���F ���6�" �   ���6�0	2 �

�0B� 8��3 �" ��� (�
�02���) ���#SA ."�E/ ��"  

�0B� $��TA "�)� e6�   *	UF�5 "�	���� �" ��"  �

  *			UF�5 � ���		F ���6		�"   ���#S			A ���6�0		2 �

�� 18��3 �" ��� (�
�02���)   ����	2" H�(�� *� 6/��A

������ \�]�����/ b�
` $62 1P���A $62 (�/ � H

H` �3"�!F� .62�� oEA�� ��  

 *		!��c� H�		��� 1�		C�5 9��^		: �"  "�		���� �

  8��	3 H���	��� ��#�02     � N�	V ����" P	��<� ��	�

 $62MS     $��	T�� �3"�	!F� $6	2 (�/ � $��T��

�� ��� � 6=/  ���F -�"�6.� �� 6/��A   9��^	: ���

    � N�	V ����" "��	F� *	� G���/  ��BA � "�2 ��!.�

 $6		2MS ��  �		� �� �A6�6		2 �3"�		!F� (		�/ � ��		=

*��� -�"�6.� .60+ ��  

�� 1��+ ��V *�       9��^	: �	�� G��	�/ -	T3 H��	A

     *	� &�	E� H���	��� ��#�0	2 ���"����� *+ "�" H�=/



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /332 ���� /����  !���" 1394 612 

 �� �����	 
������� � �������MS  �������	
 ���� ���	 !� � 

MS b�
` ��_SA -.A �40A */    �	2�/ \	�]�����/ ���

�� ���i ������ ��     �	� 8��	�� �3"�	!F� �� *��� 1"��3

 �		� ��_S		A (		�/ ���		��� ��d		:  �		#�� 16		07 �		� ."

   �	5��� �" �3"�	!F� ���d3�_� 6/6c�B� H��g=��^:

*		����     H6		2 6�6		2 �		� � -		
� ��		=�� ���		��� �

b�
`     ��#�0	2 "�	���� �	� �3"�!F� �_� 1�(n� ���

�� 9��+ ) 6���12.(  

�� "�40=�: 1N�5 ��� �� 9��^: "�2  �" ���=�� ���

   4	
 ���	��� P��<� �5��� �" � "�2 e�a/� *0��� ��� 

H��� ����� � \�]�����/ ����� ;c/ �" ��#�02   ��	�

    ���	� H��	�� �	�4� �A ""�3 ;<=� H������ ��� ��#�02

*��/�� H������ ��� ��#�02 �/��A��� "��/ �(��.  

  

�"����3 � �45/  

  ���	�A (�/ � 9��^: �" 8600+ -+�2 "��F� ����A ��

 \�0��+ e��.� �0
�:MS  *	�` H��
�����    �/�	2�+ *	��

 16/"��/ ���� 9��^: ��� ���)� �" �� �� *+ H�4TM�

�� �/�"�6i � ��=A */����M  ����/. 

  

References 

1. Azarbarzin M, Ravanbakhsh A, Maghzi AH, 
Etemadifar M, Khorasani P. Health Promotion 
disease multiple sclerosis MS. Isfahan, Iran: 
Islamic Azad University Najaf Abad Branch 
Publication; 2010. [In Persian]. 

2. Harrison TP. Harrison's principles of internal 
medicine. New York, NY: McGraw-Hill; 2006. 

3. Soltanzadeh A. Neurological and muscle 
disease. Tehran, Iran: Noor e Danesh 
Publication; 2003. [In Persian]. 

4. Schulz D, Kopp B, Kunkel A, Faiss JH. 
Cognition in the early stage of multiple 
sclerosis. J Neurol 2006; 253(8): 1002-10. 

5. Jonsson A, Andresen J, Storr L, Tscherning T, 
Soelberg SP, Ravnborg M. Cognitive 
impairment in newly diagnosed multiple 
sclerosis patients: a 4-year follow-up study. J 
Neurol Sci 2006; 245(1-2): 77-85. 

6. Zare M, Etemadifar M. Myelin disruption in the 
central nervous system. In: Ziyaei SJ, Shirzadi 
M, Editors. Neurological Diseases. Isfahan, 
Iran: Kankash; 2002. [In Persian]. 

7. Wallin MT, Wilken JA, Kane R. Cognitive 
dysfunction in multiple sclerosis: Assessment, 
imaging, and risk factors. J Rehabil Res Dev 
2006; 43(1): 63-72. 

8. Patti F, Leone C, D'Amico E. Treatment options 
of cognitive impairment in multiple sclerosis. 
Neurol Sci 2010; 31(Suppl 2): S265-S269. 

9. Chapman DP, Perry GS, Strine TW. The vital 
link between chronic disease and depressive 
disorders. Prev Chronic Dis 2005; 2(1): 1-10. 

10. Giordano A, Granella F, Lugaresi A, Martinelli 
V, Trojano M, Confalonieri P, et al. Anxiety 
and depression in multiple sclerosis patients 
around diagnosis. J Neurol Sci 2011; 307(1-2): 

86-91. 
11. Defer G. [Neuropsychological evaluation and 

psychopathology of multiple sclerosis]. Rev 
Neurol (Paris) 2001; 157(8-9 Pt 2): 1128-34. 

12. Landro NI, Celius EG, Sletvold H. Depressive 
symptoms account for deficient information 
processing speed but not for impaired working 
memory in early phase multiple sclerosis (MS). 
J Neurol Sci 2004; 217(2): 211-6. 

13. Troster AI, Stalp LD, Paolo AM, Fields JA, 
Koller WC. Neuropsychological impairment in 
Parkinson's disease with and without 
depression. Arch Neurol 1995; 52(12): 1164-9. 

14. Diamond BJ, Johnson SK, Kaufman M, Graves 
L. Relationships between information 
processing, depression, fatigue and cognition in 
multiple sclerosis. Arch Clin Neuropsychol 
2008; 23(2): 189-99. 

15. Ghasemzadeh H, Mojtabaei R, Karamghadiri N, 
Ebrahimkhani N. Psychometric properties of a 
Persian-language version of the Beck Depression 
Inventory--Second edition: BDI-II-PERSIAN. 
Depress Anxiety 2005; 21(4): 185-92. 

16. Rajabi GH, Karjo Kasmai S. Psychometric 
properties of a Persian-language version of the 
beck depression inventory–second edition (BDI-
II-Persian). Training Measurement 2013; 3(10): 
139-57. 

17. Smarr KL, Keefer AL. Measures of depression 
and depressive symptoms: Beck Depression 
Inventory-II (BDI-II), Center for Epidemiologic 
Studies Depression Scale (CES-D), Geriatric 
Depression Scale (GDS), Hospital Anxiety and 
Depression Scale (HADS), and Patient Health 
Questionnaire-9 (PHQ-9). Arthritis Care Res 
(Hoboken) 2011; 63(Suppl 11): S454-S466. 



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /332 ���� /����  !���" 1394 613 

 �� �����	 
������� � �������MS  �������	
  �������	 !� � 

18. Dugbartey AT, Townes BD, Mahurin RK. 
Equivalence of the Color Trails Test and Trail 
Making Test in nonnative English-speakers. 
Arch Clin Neuropsychol 2000; 15(5): 425-31. 

19. Rabelo ISA, Pacanaro SV, de Oliveira Rossetti 
M, de Sá Leme A, de Castro NR, Güntert CM, 
et al. Color Trails Test: a Brazilian normative 
sample. Psychol Neurosci 2010; 3(1): 93-9. 

20. Damulin KS, Damulin IV. Memory disorders in 
multiple sclerosis. Neuroscience and Behavioral 
Physiology, 2011; 41(8): 871-7. 

21. Takeda A, Nakajima M, Kobayakawa M, 
Tsuruya N, Koyama S, Miki T, et al. Attention 
deficits in Japanese multiple sclerosis patients 
with minor brain lesion loads. Neuropsychiatr 
Dis Treat 2011; 7: 745-51. 

22. Panou T, Mastorodemos V, Papadaki E, Simos 
PG, Plaitakis A. Early signs of memory 
impairment among multiple sclerosis patients 
with clinically isolated syndrome. Behav Neurol 
2012; 25(4): 311-26. 

23. Feinstein A. Mood disorders in multiple 
sclerosis and the effects on cognition. J Neurol 
Sci 2006; 245(1-2): 63-6. 

24. Williams JM, Barnhofer T, Crane C, Herman D, 

Raes F, Watkins E, et al. Autobiographical 
memory specificity and emotional disorder. 
Psychol Bull 2007; 133(1): 122-48. 

25. Hashemi T, Mahmoud Aliloo M, Bayrami M, 
Esmaeeli M, Arji A. Survey of overgeneral 
autobiographical memory and latency in 
memories retrieval in depressive and anxious 
individuals. Journal of Psychology 2006; 3(12): 
123-38. [In Persian]. 

26. Kuyken W, Howell R, Dalgleish T. Overgeneral 
autobiographical memory in depressed 
adolescents with, versus without, a reported 
history of trauma. J Abnorm Psychol 2006; 
115(3): 387-96. 

27. Spinhoven P, Bockting CL, Schene AH, Koeter 
MW, Wekking EM, Williams JM. 
Autobiographical memory in the euthymic 
phase of recurrent depression. J Abnorm 
Psychol 2006; 115(3): 590-600. 

28. Sesta J. Empirical study of major depression 
and memory functioning: right hemisphere-
related impairment in visuospatial memory (An) 
[PhD Thesis]. Philadelphia, PA: Drexel 
University 1992. 



 

 

1- Assistant Professor, Department of Psychology, School of Psychology and Educational Science, University of Isfahan, Isfahan, Iran  
2- PhD Student, Department of Psychology, School of Psychology and Educational Science, University of Isfahan, Isfahan, Iran 
3- Associate Professor, Department of Neurology, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran 
Corresponding Author: Maryam Sharifi MSc, Email: masharifi87@yahoo.com 
 

  

www.mui.ac.ir  

 ������ �	
�� �	���� ����– ��� 33  ���
 /332 ���� /����  !���" 1394 614 

Journal of Isfahan Medical School Received: 24.02.2015 
 

Vol. 33, No. 332, 4th Week, June 2015 Accepted: 24.05.2015 
 

 
Depression and Cognitive Performances in Patients with Multiple Sclerosis 
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Abstract 
Background: Cognitive deficits are common complaints voiced by patients with multiple sclerosis 
(MS). Several studies have confirmed these deficits. In the other hand, depression has considerable 
evidence in these patients; whereas, depression can affect the cognitive performances; it is possible 
that some of these confirmed cognitive deficits had been caused by depression. This study investigated 
and compared the cognitive performances of depressed and non-depressed patients with multiple 
sclerosis and healthy controls.  

Methods: In this causal-comparative research, 52 patients with multiple sclerosis (26 depressed and 
26 non-depressed patients) from Kashani hospital in Isfahan, Iran, and 26 healthy controls were 
selected. They were assessed through the Beck Depression Inventory (BDI-II), Color Trail Test 
(CTT), verbal memory test and visual memory test. The data was analyzed using covariance method. 

Findings: There were significant differences in attention, immediate and delayed (recall) verbal 
memory performance between the depressed patients with multiple sclerosis and the two other groups 
(P = 0.002). In additon, there were significant differences in delayed (recall and recognition) visual 
memory performance between healthy group and the two other groups (P = 0.020). But, there were no 
significant differences, in immediate visual and delayed (recognition) verbal memory performances, 
between the three groups. 

Conclusion: The cognitive performance of the patients with multiple sclerosis not only is affected by 
neurologic injuries but also it is affected by depression. Depression can cause or intensify the 
cognitive deficits of the patients with multiple sclerosis. 

Keywords: Multiple sclerosis, Depression, Attention, Visual Memory, Verbal memory 
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The Relationship between the Soil Cadmium and Multiple Sclerosis 
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Abstract 
Background: Surveying the interrelationships between the environment and human health says about 
the human health. So, surveying how environmental factors affect the environment and ultimately 
human health is the concern of geologists and medical ecologists. Multiple sclerosis (MS) is a 
debilitating disease which cause is unknown yet. This research aimed to to use geographic information 
systems (GIS) to explore a possible link between the disease and environmental factors.  

Methods: In this study, several soil samples were taken from Najaf Abad, Mobarake and Lenjan 
Counties (West of Isfahan, Iran). The level of cadmium concentration was measured via atomic 
absorption spectrophotometer model “Pye Unicam, SPQ". In addition, the epidemiology of multiple 
sclerosis (MS) in 2012 was obtained from Isfahan Health Center and the blood samples of 15 patients 
were tested for heavy metals. Finally, using Geographic Information System software, the distribution 
map of cadmium and the disease was drawn. 

Findings: A significant portion of multiple sclerosis was consistent with soil cadmium distribution in 
the study areas. 

Conclusion: The mapping showed that areas with a high prevalence of multiple sclerosis are highly 
consistent with contaminations such as cadmium. This adaptation shows the disease association with 
environmental factors and contaminations. 
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Michigan neuropathy screening instrument ( .������� � \!+/� Q!] �Hz 128 #+��� ��  .29 8��F('� .���^ \� � .���^ Q)� 0 

����� :��  C<!� A�D� � 
4)&� %��< 8�� #' N�4�� #� %)��(��D ;,� Q1�&
 0���  ��
� 
�� )001/0  =P( ��� �)002/0  =P( .29 ������ �

)001/0  =P(  
����� � 5,$ �)002/0  =P(  \<* `���� Q��a/� b �� %);c<1 � 29 821�T� 
��(@ d�2�� ��)005/0  =P�(  .�(Te�� �),X��

)001/0  =P( �4�� �%T� )001/0  =P( d�2�� %�� �� \!+/� Q��a/� �� EH:�2� %�� .29 �1  ���� 0�1)770/0  =P (�� f� � )470/0  =P�)Bg ( 

;,�
 �'� #(9�2� 0���. 

����� :����  �[� #�
� 2'�  %)��(�� A�D� � 
4)&� E�;��< d�-�� ��D  �� �(T)�
�� 
����� #� h���� ��H - 
(&�� ��4�� ;,�
  CS�� 0���

29 21��:.  

:����� ������  G�� �����2
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(&�� %)��(�� C<!� �
4)&� E�;��< �D  
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�����  

 �� ���150      
�� ������ ��� ����� �� �� ������2 

     �������� ���  �� !����" #���$ ����� % &��'( )�*�

+&�� !$�� ) &�1-��./ 0*1 �� .(  !��� �����4 5�(

6�� ���4��&7 % ���&��  ����� 8���&�� !��9:�  ;��

  +&�9< ��=� !��9< ���&�� 5��� % �4� !�&�>�  5�

!� ?�'@� ) ���2  6��9A" 0�*1 .(    ����4��&7 5��(

6��      ������ �� 5���9�� 6��� 
��� ��.�� 8����� !��9:�

1/6   ) ��4� +&�� ����< &D��3   !������ !"��>%�� .(

)DN  ��Diabetic neuropathy F���� �� !G� (   6���"

  .���4� ������� �H�G��4%%�G�� I�����< !"���>%��

����$   !��> % J���'�� 5   F���� 8!"��>%��    
���� 6���"

 5�(&���> % !��"� K��� �L &��'( !����� !"�>%��

      ��&�M7 % �(��L 8&�&�� ��� ���9� �� !����" #��$

      8����4�"�N�  % ��> O��� ���P�� ��=� ���.7� 8QR

!� ���.7�      ���9�� �� ��S�T% J����L J)���� % !"�*U

!� 6�� !�D� ��< .&��   ���G�9< �(�L 8VH)���

!'R O�'�4 !M9< QR- ) �4� 5�G�>4.(  

!� !&� ��:�S7 Y�P�   ���*�� �� 5�UZ� �M &��"

 �� .&����� ������� ������� 5����9�� �� !���� I�����<

 -��% ���L ���4� +&��� -��.��/ [����A� V���M�M@"

!�   ) ���� �9�4)> ��� &�$ �(�L �� �P�� &��"5 .(

    ���*�� �� 5�UZ�� #���< 8&�%� 6��    5��\<� ��L���L

  !)�\< % !*]< 5�(��G�9< ��9� �� �&� [��A�

!� ) &���6    % !����% ���:�S7 ���.�7� �� 8F$�% �� .(

     �(��L ?��]<� ��� K��4  8��� &�$ J���L ���.7�

!� !� % &���     �� !��� I����< �(��L �� �P�� &��"

 !�'R !"�>��–       K���A" ��U� �� ��L ���� !��L�R

J��4 !� ^� !*]< 5�( ) &�(�7.(  

Lindeman   5�����( V������9" ��U`��" ������G9( %

  !*��]< 5���(������> ����*�� ���� �� V&��� !H���1– 

 ��� ���a !�L�R % !'R !"�>%�� !)\< ) &�8 .(

       !"��>%�� O��)< ���*�� ��� !��%��M� V�����9" ��U`"

  c�4�" .� !=�@�Mokshagundam    &�� dA�a�

)9( .Baum     % !"�&�$ V�����9" ��U`�" .� ����G9( %

   &���9 -��.�/ �� !"�>%�� ��*�� �� 5��f> g�=S�

)10 .(       ��M !�4��� ��� !����A� V��M�M@" ��h �/�

�>%�� I���< �(�L �� !&� ��:�S7������> !"  8&�

  !�� �&��> ��9(� �h �  ���     -��% 
�� .���P" 8&��L

!� ���/ �L �4�      !����% ���:�S7 
�� 6������ ���

  !��%��M� 85���() !*�L�" V����9" 8����9�� 6�� 5���

�4� (5��f> g�=S� % )11.(  

   5%� ��� +&�� Y�P� V�M�M@" �� !��� 8!7�1 ��

��9 +��� ��a !���R % !�'� 5�(    �� Y�&�L ��( &�

-%�  ����:�S7) !���%��� ����i % !���%��� ������� 5���(

 !�9 !����" �� (!���%     ���� �� �� ���� &��$ &����"

    % !����% V�����9" �� !�M���" % &���9 J���L V&�

  ���%�M� % ��� &�$ J���L ��*�� K*4 !�%��� �����

!� !��:�'�  ) ����13-12   #�9G� �� !"��M�M@" �� .(

 6�����%D ���H ����< ��  �� 6�:�'� !S�*1 j��" 5

  6���� .���4� +&��� +������4� ������� I�����< �������

    6������% ��7���� ��L �4� +��� ��a 8V�S:�=�D  %

 ;���:����� Y�&���4 
����� % ��% ���.��7� ���� O���'�L

�=��� ) ���� k�GS� 514   6������% ����� !7�L� .(D 

 ��� !"�>%�� �� )�*� ���7� !���./ ��� O�)< �� !���

!� ���.7� !� % &(�    6������% #�9G� g�]� ���"D 

      !"��>%�� 5���9�� �� 8!����� +�� ;�� �����< �� ��

) ��9 -��./ !�����15.(  

  !�*�L�" V����9" ��U`" &� !S4 �T�R 0�M@" ��

   V��M�M@" �� Y�&�L l�( �� .��� +&�P�4 !"�>%�� ��
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  !�����% V������9" �� 
��� ���4 ���( Y���P� 8�����f/

���()    ���L ����4� �� (5��f�> g�=S� % !��%�M� 85

  !����9" #G"%�> ;� Y�P� 8!7�1 �� .��� ��7�m ���$

 6�������% #��9G� g���]� ���� +����9(D  V���M�M@" ��

    ��� ��T�R 0��M@" �L !:�R �� 8&a +&(�a� ���f/

&���/ 5.�� n�1 ��*� 6��.  

  

��� 	
  

���S:�=� 5   J���4 �� ���T�R !����P" ���9�1392  ����

5%�90  �����) !����� !"�>%�� �� )�*� J�'/�.� ��


��� 2 ���S���� ������ �� �����7� 6���� ���L &��� Y���P� (

  !"��M�M@" .�L�� �� ��/&��L-     ����� ������ !�����

[P ���4��� &&� ?�A�� ��� .  

�� J%&� 1 !/o�% 5�( ;�7��/��� ����9��  ��Lp 

+&� .�4� �� �q 5���  l�( V%��"  !��S� 5���  6��� 

���7� +%�/ &(�� % ���� ���% ���&.  

 ���:%� #R��� !1 �� Q>   8n��1 5 ���9   �� ��(2 

 +%�/45  !��"    ������ �� ��L &���7�/ ����$   80��M@" 5

 �� ���� % &(�� +%�/ ���7� ��&S"41  %42  �(�L ��

�7��l�( &(�� +%�/ .      Y��P� !����% 6���9" ���/

 6�����% g�]� cM7 % &��&D  ����� �� �� &������8 

��� ���� +%�/8 �� +%)<  6�����% g�]�D   V�����9"

�L�"*   &���� Y��P� .�� �� ! .  6������%D    V���D ���

) !L������ r���$mg 500  + V������L O���'�L200 

 6�����% &R�%D   6��� .��7�/ ���$ ����9�� ������ �� (

 �( r�$12 !� g�]� ����9�� c4�" �<�4 .&�  

  ����4�> �� 80����M@" 6����� �� ������  5MNSI 

)Michigan neuropathy screening instrument( 8

 �%��>��� % QG�7� �GhHz 128   Y��P� ���q�� �� 

!"�>%�� V����S�     (�����  Q�> % �����  ���> ��) 

 .&� +����4�   ���9�� ���7 !���./ ��� O�)< 8�&��� ��

    !�� 8��� ����% Y&�< % ����% r�]� ��   8!�'R

  Y�&�� �� !��"�� % [ST ���% 8�&� ������   5��(

    ���9�� ���7 QN�4 % &���/ �*U 0M@� c4�" !��@"

!� ���$ !:&�D 5%�     �����  5&�S� #�R��� �" �7�/

QG�7� �*U)    % ����am� ���S$�� 8Q9: k�'R� 8�(

��*�% t��     5���/ +��&�� ���q�� ��� .��� Y�P� (6a

   ����T ��� % &� +����4� QG�7� �Gh �� �( QG�7�

  % ����% Y&< 8���% #��  % ;GaL �%&�" �� ���

  dA�a� ��7 �� �> l� % ��� 5�( QG�7� �(�L ��

     Q�9: t�� 8���9�� �� Q�9: k��'R� �� ��q�� .&�

  ��� �*�> ;� ���� �L�R �� �L 5��1 �� u�4� ;*4

�> 5%�!� ��4��� ��9�� �� 8   �� ��*�> �L�R ��� &�

  ����S$�� t�� .&���L �/����� �� �  % &��(� d�A��a"

 !�� Y�P� !��� 8��7 c4�" ���am�     0�M@� ��L &��

      ����$ [���A� ���S$�� ��4 �� �� ��> �'� �am�

!� !� �4����� ��9�� �� % ���   ����L +�m �%&� ��L

  .&.� k&R �� ��S$�� 8��� �\< ��  

  
���� 1. ��	
� �� ���	����� 

      ���� 

����  
�� (�	�)  �� )cm(  ��� )kg(  BMI )kg/m2(  

) ��� ��� ���mg/dl(  

����� ��   ����� !   

���
  40/7 ± 10/46  50/5 ± 60/160  50/9 ± 10/69  50/3 ± 77/26  50/24 ± 40/184  20/20 ± 10/192  

��+�  80/7 ± 20/45  00/5 ± 20/160  90/8 ± 60/68  50/2 ± 68/26  40/36 ± 70/187  90/20 ± 40/137  

BMI: Body mass index 
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 ����P�� ����q�� ���� �%����>��� �� 8�(%o��> 6���� ��

 % �%��>��� �� ���T ;� ��� �� .&� +����4� 6a��*�%

 �4 !�4�> k�9" % �  ���L �S"��  �%���>��� 5.�7

�9( 5���) �=M ;� ��    �� ��> ��'� �am� ���7� 5

  �� !*�]< ���&( ��.�� 8��9�� 5�> �� (&� ��7�/ �q

+��&� �\<  Q> �� #R��� 6�� Y�9") &� �*U % 5��/

.(&� ���G" ����   

�'�� 6�:%�  !���9" 520     u&����P� J��1 ��� �M�$�

�'��) +�� �4 ����> �� ���  536  ��9" ����� (  ��� 6�60 

�M�$� u��� +&�4� J�S7 5 5��1 ��  ��'�� �L  5��( J%� 

�� 6���9L V&� ��i  % &� v��&" �� ���.7� ��  ��&�S" 

�'�� 8�( �� V&� % OPR 6��9"  ��(   !�� +�%.�7�  .&�� 

  �� !��%���M� % 5�����( V������9" V&��� 6����S" 5�����

   ��L 5���1 �� u&� +����4� �G���  v:�L #G"%�>  5����

 V&� 6��S"     ����a�� K��$ �����T �� 5����( V����9"

)70 -50       V&�� 6���S" 5���� % (K��$ �����T &D��

 !��%�M� V����9"50  &D��10    +�����4� ����a�� ���G"

.&� �'�� ;�  V�L�R :��� ����� 6�� #��� !���9" 5

   +���4 ;���%��� V�L�R 8���L Y�/ 5��� ;*4 !aaL

 ��9( 5��� ���� #��$ %     !��%��M� V��L�R 8����7� 5  ���

#*�� .���L ��4 5��� !aaL V�L�R % ���  5�(  

+��� Y���������� �� ����������(  ��.���������7�SPSS   

)version 18, SPSS Inc., Chicago, IL ( &���/ �*U

 %-%� 5�����  5���( 2
χ  ����.P" ����q�� ���� #����@" %

+���  ;�������>� 5�(% t #T��" 6�m���    ���q�� ��� �(

+��� #��@" % ��.P"  ���$ +����4� ���� ;�������> 5�(

.�7�/  

  

"��#	 	
  

       ��� % &�� O��'M" ����� % &(��� +%��/ %� �� ��9

���4%  ����  5t     �� +%��/ %� 6��� ��L &� dAa�

 % &��$ 8��% 86��4 5���(��x��)Body mass index (

BMI !�S� V%��" ) ���& ���% 5���050/0 < P.(  

 ����  �� +����4� �� 6��y9(t   &��$ j=4 ��x�� ��

      &(���� +%���/ %� 6���� ���L &��� dA��a� �����  

)5/24 ± 4/184( ) ������ %4/36 ± 7/187 �� #��*$ (

 !��S� V%��" �����   ) ���&� ����% 5���634/0  =P 8

477/0  =t     &��$ j=�4 �(��L ��� ����� �� Q> ��� u(

 ) ����� +%�/ �� ���8/20 ± 4/137  �  ���.�7� % (

) &(�� +%�/ ��1/20 ± 2/192!�S� V%��" 8(  6�� ���

) &� +&(�a� +%�/ %�001/0  =P 8010/12  =t.(  

 ����  �� #D�R v���2
χ     ���x�� �� ��L ��� ���a

) &(���� +%���/ %� 6���� 8������� �� #��*$ ���> ���1/56 

) ���� % (&D��0/45 !�S� V%��" (&D��   ����% ���

) ���&320/0  =P 8990/0  =2
χ  ������ �� &S� ��� 8(

  ��� +%�/ %� 6��5/22      5���� ��> ��� -��.�/ &�D��

 % ���� +%�/1/56    V%���" 8&(��� +%�/ 5��� &D��

!�S�  ) &�� dAa� ���320/0  =P 8560/9  =2
χ �� .(

!� ��x��  ���� +%�/ 8����� �� #*$ 8!'R0/65  &D��

 &(�� +%�/ %7/53  6�� �L &����� �*{� |4�> &D��

 !��S� V%��"  ) ���* ���300/0  =P 8080/1  =2
χ �� .(

    ��� ����� +%��/ 8����� �� &S� 8#��M�5/22  &�D��  %

 �� &(�� +%�/9/65 !� �� �*{� -��./ &D��  8!'R

 !���S� V%����" ���� ���   &��� dA��a� +%���/ %� 6  

)001/0  =P 8400/15  =2
χ.(  

  +%��/ 6�� ����� �� #*$ .� �&� ������ ��x�� ��

) &(��4/85  ) ����� % (&D��0/70    V%���" (&�D��

!�S�   ) &�a -��.�/ 5���100/0  =P 8770/2  =2
χ (

 �� ����� �� &S� O( ��� �L5/42   ��*{� -��./ &D��

 % ���� +%�/ 5���2/92    5���� &�D��   8&(��� +%��/
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 !����S� V%�����"  ) &���� dA���a� ���001/0 =P 8  

800/20  =2
χ �� #��*$ 8!��"��� % [S��T ����x�� �� .(

 ���� +%�/ 8�����0/50    &(��� +%��/ % &D��7/53 

!�S� V%��" 6�� �L &����� �*{� |4�> &D��  ��� ���

)740/0  =P 8110/0  =2
χ +%�/ 8����� �� &S� 8��*:� .(

 �� ����0/25     ��� &(��� +%��/ % &D��5/58   &�D��

   !��S� V%���" 8!��"�� % [ST �� �*{� -��./  ���

 ) &����� dA����a� +%�����/ %� 6������002/0  =P 8  

400/9  =2
χ.(  

  6��� ����� �� #*$ Q9: k�'R� ��x�� 5��� v���

) &(�� +%�/ %�1/56 ) ���� % (&D��0/50  8(&D��

!����S� V%�����" ) ��&��� �����a �� 5���580/0  =P 8  

300/0  =2
χ 5����� 8������� �� &��S� ���L !"����D �� u(

 ) &(��� +%�/5/58   ) ����� % (&�D��5/27   (&�D��

 !����S� V%�����"  ) &���� dA���a� ���005/0  =P 8  

900/7  =2
χ +%�/ 8����� �� #*$ 86a��*�% ��x�� �� .(

 ����5/72  &(�� +%�/ % &D��7/70    |�4�> &�D��

 !���S� ����i V%����" 6���� ���L &������� ���*{�  ����� ���  

)860/0  =P 8030/0  =2
χ   �� &��S� O��( ����� 8����*:� .(

 �� ���� +%�/ 8�����0/35      ��� &(��� +%��/ % &�D��

7/70   V%����" 86��a��*�% �� ���*{� -��.��/ &��D��

!�S� ) &��� ��a 5���001/0  =P 8380/10  =2
χ.(  

  6��� ����� �� #*$ .� ��S$�� ��x�� �� 8���� ��

 ) &(��� +%�/3/68   ) ����� % (&�D��0/55   (&�D��

!���S� V%����"   &��a ���7�� ���*{� -��.��/ �� 5���

)220/0  =P 8510/1  =2
χ(8   ��� ����� �� &S� ���5/32 

 % ���� +%�/ 5��� �*{� -��./ &D��7/70   &�D��
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the Sensory-Motor Neuropathy in Women with Type 2 Diabetes  
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Abstract 
Background: Peripheral neuropathy is a common complaint of diabetes. This complication is created 
because of the many consequences of disability among patients, as a debilitating disease known. The 
purpose of this study was investigating the effects of 12-weeks combined training with vitamin D 
supplement on improvement of sensory-motor neuropathy in women with type 2 diabetes.  

Methods: This clinical trial study was conducted in Isfahan province, Iran, during 2013-2014. 90 
patients were selected and randomly divided in two groups. 9 patients (included 5 intervention, and 4 
control patients) were excluded and finally 81 adult females with type 2 diabetes aged 20-55 years 
were entered to the study. The control group had no training but, received vitamin D. The 
experimental group, received vitamin D and 12-weeks training program (3 days a week, 60 minutes 
per session) including aerobic exercises, strength and flexibility. Aerobic exercise intensity was set at 
60-70% of maximum heart rate and resistance training intensity was determined by 50 percent of 10 
RM (Rep Max). The intensity of neuropathy was measured using Michigan neuropathy screening 
instrument (MNSI); reflex hammer and tuning fork 128 Hz were used for pre- and post-test.  

Findings: Followed three months of combined trainings and supplementation with vitamin D, 
significant reductions in numbness (P = 0.001), pain (P = 0.002), tingling (P = 0.001) and weakness  
(P = 0.002) in the lower limb was seen. In addition, increases in the sense of touch intervention  
(P = 0.005), detecting the position of the fingers (P = 0.001) and vibration perception (P = 0.001) in 
the tissues after the training was noted. Knee reflexes (P = 0.770) and ankles (P = 0.470) did not 
significantly change after the interventions. 

Conclusion: It seems that participation in combined trainings and supplementation with vitamin D can 
decrease the symptoms of sensory-motor neuropathy. 

Keywords: Diabetes, Sensory-motor neuropathy, Combination training, Vitamin D supplement 
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