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Abstract 
Background: The term ‘metabolic syndrome” is now used specifically to define a constellation of 
abnormalities including visceral obesity, insulin resistance, high fasting blood sugar, dyslipidemia and 
hypertension that are associated with increased risk for the development of fatty liver, asthma, cystic 
ovary syndrome, gall stone and some cancers. The exact mechanisms of the complex pathways of 
metabolic syndrome are not yet completely known but genetic factor, metabolic stress and environmental 
factor, such as diet, are considered. Although individual foods and nutrients have been associated with 
the metabolic syndrome, whether dietary patterns identified by factor analysis are also associated with 
this syndrome is not known. We aimed to evaluate the association of major dietary patterns characterized 
via factor analysis with insulin resistance and the metabolic syndrome among women.  

Methods: Usual dietary intakes were assessed in a cross-sectional study on 280 woman aged 15-49 
years. Anthropometric and blood pressure measurements were performed, and biochemical markers 
were taken for biomarker assessment and dietary patterns identified via factor analysis. 

Findings: We identified 2 major dietary patterns, the healthy dietary pattern and the Western dietary 
pattern. After control for potential confounders, subjects in the highest tertile of healthy dietary pattern 
scores had a lower odds ratio for the metabolic syndrome (odds ratio: 0.58; 95% CI: 0.26-0.99) and 
there was not significant difference between the woman in the lowest tertile and women in the highest 
quintile of Western dietary pattern. 

Conclusion: Significant associations exist between the healthy dietary patterns identified via factor 
analysis and the metabolic syndrome. 

Keywords: Dietary pattern, Metabolic syndrome, Women, Factor analysis 

 
Citation:  Barahimi H, Esmaeilzadeh A, Rajaei F, Hasanzadeh A, Kafeshani O. Association of 
Dietary Pattern and Metabolic Syndrome in 15- to 49-Years-old Women. J Isfahan Med Sch 
2015; 33(321): 70-81 

 

Original Article  



 

  

1- �����	
 ��
�� ���� ���� ������	
 � �	�
	 ��	��� ������ ���  �� !� ���� ��"��	
 �#$
% &�'( � �)*
	 �#(+,  

2- .�) ��/ �����	
 ���$
% ��(0 ���� �� �	 � �	�
	 ��	��� ������ ���  �� !� ���� ��"��	
 ��� !�	���  

3- �����	
 ��2�3��(���	 ���� �
��,	 � �	�
	 ��	��� ������ ���  �� !� ���� ��"��	
 �# 	���  

4- �����	
 ��2�3��(���	 ���� ���

��,	 �   �� !� ���� ��"��	
 �# 	����	�
	 ��	��� ������ ��� 

������� 	
��� 
: ����� �	
�  Email: yousef_bashiri@yahoo.com   

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /322 ���� /� ��!"# $!� 1394 82 

������ �	
�� 
�	���� ����  :������ 	���
2/8/1393 

�� ��� �� �� 
���
/322 
��  !���"# ��� �$�%/1394  :���
� 	���
26/10/1393 

  

��� ��� �� 	�
� � 	
��� �� ���� 	���� ���� ����� ���
 ����  ���88-1384  

  
����� ��	
 ����1 ������ ����2��
��	 ��
�� ���� �3�����
 ����� ���� �4  

  
  

�����  

:�����  
��
 ������
 ���� ����� ��
�� ���� �� � ����  � ��
 �� !� �  !" !���#
 ��  �� .���"  �����%� � 
��
 ����� ����& �'( ����) *�
 +

!��, 
��
- �  
��./�  �" � !��0 �( ��� !" 1%( 234 �" ����� ��  �#,�5 +�6 �7& ����8 +- �� !/, ��5 ��
�.  

��� :��  +��"��8 :�� �  !���#
 �� 
� � � ��" ;� <0 +�6  
�� + ��/�  =�>.) !" � ��  �� ����� ?@A B/3�� *�� + �" �6  +�61384  �)1388 


��
- �  D�EF�  G�HI) � !�<J) + �" .?&�0 � �K 
��./�  ���
 + �7& ����8- !��, �����%� L��
� M�� �  �6  � <& SaTScan !%N5 + �" �  +�%"

, O��P� � 
��
 ����� ����)!�� M�� �  ��Q8 �� �6  � <& ArcGIS10 �� 
��./� . 

����� :�� GP/I
 ��/�  � ��
 + �" !��, ���)  ��J��"�R- L��J�� L�F�0 LG�"��  +�6  ��J��"�R- L���<K L�K��  � � �N) L� �P6 L��/���8 L�"�S


��� �� � �����
 +  ���
�1387  �)1388 �%�
 +��
- U�I� �  !8 ����0 G
�� GP/I
 .��" � � ��/�  ���� + �" !��, ���)  +�6 L��J�� L�F�0 LG�"�� 

��J��"�R- L���<K  � �N) L� �P6 L��/���8 L�"�SL � �����
�� G
�� +<8�
 � ��%P� LBK L. 

����� :����  �� !���#
 !8 � � ��Q� ��)��  
��
 ����� �� ?��P(�P( G8 � � ��
�? .?�  !"�Q
  �"+ �P(�? �V�  ����
��
 ����� ����) + 

P8� D��./
 �
 ���"�V��"�S .+  �"+ WQ)�X Y�) �#,�5 Z��%
 �� 
��
 ����� M�V%6 ����! 
� ���.  

:����� ������ 
��
- L
��
 �����  L����8 +5 �
��[���+ & �'(��!��, L�� *�
 L�#,�5 + +�%"  

  

: �!��  ����8��
 ;���8 ��P/E  L!� �� �" �I
 L\��� +��Q" L. "��  #$ ���% � ����� �� &�'� ��$�( %��) �*+�� ,��� ��-)

"�(  ���88 -1384 . ��N.Y  �>�<5 
�>Q� � !HJ
1394 ]33 )322 :(92-82  

  

�����  

����� ��	
   ���� 
�1975  �����  �����   
� ������

 ���������
 �������
 �������  �����.  "����#�
$%�&  

 �'����& (����)*+%    ��������� ,�����-'-��  ����../0*  

)International Agency for Research on Cancer (

 ��� 
�2012 ��	
 �����     ���'.'
 5�� �$��6 �& *


 78$�& �
�
/9:;'�   ��� ��������   ����� 
�   �<�	


 
 ��=) >? ��? ��� ��*  � �#�  7�#@�''�"  ����*  


 
�'�*A   8$��& �
*�
  ���* ������  B��* ��*� C
 8* .

952        "DE�&* �*A�'
 7���	
 ������ 8$��& �
��
 
*A#

 �*����
66  ����)8 
� $ ���G
�34  ��
 ���G
�  .�����&

 >? B�* �% 8*  ?�6 �#�
$%�&  ���	
 �����  ���� 
�

2012  �&723     7��'
 $ J��
 ��K) 
*A# 
���'�   B�.L

��/L "  ���) J�
      
� (:�� $� ��# 
� ������ 8*

�!��"� #$��� 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /322 ���� /� ��!"# $!� 1394 83 

������� �	
� �
��� ���� �	��� ����  ����� ��	
 ���� 
��!�" � 

) ���� ��*��8/8 
 $ J�
 �G
�'� ����� O?   (��#

 
 
�/� >& .�$
  ��P��&��    
 $ J��
 C��) �
$%��& �'� 

 >& Q�&�
�%'�" R��  *�&)" ��)8 $ ��� >& �*��
 �'S 

8/9  $24  �K) �# 
�100  
*A#�K)( $ �;'�� ����  C�)

$ J�
 
') �'A >& Q�&�
 �
% ��/���T  *��&)"   $ ���)8

��� >& �*��
'S 8/2  $5/1  �K) �# 
�100  
*A#  (��K)

 B�*)1(.  

�����   �& �*��* 
� ��	
4/11    8$��& �
*��
 �G
�

�������    ����� 
� ������ ������� �'��
$� 7���#2012 

 
 ����
 ��U�  $ �'0$* �*�:L >& �*��
 ��'
 
� >?

   >EV�:�� ������ ��9�* O
�L �'
�� �*�:L >& ��)8 
�

 
 ���   �*���
 
� ���	
 ����� 8$�& �
*�
 �':W/# .

2/2   �
 ��)8 �&*�&       ��& ���	
 ������ �*���* 
� .����&  

5/15 �'
 $ J�
 �
*�
 �G
�  ������ ��:�=? 7   �����

 ��� 
� �����2012  B�* ���& ��� >�& >?  S�'7/66 

 $ ����� 8$�& �
*�
 �G
�7/68   ��'
 $ J�
 �G
�

 ���E<* X�K�* �*��
 
� ����� 8*  ��) B�*)1( .  

     $  �	'Y� O�
*�L BV�:�� >�? B�* "���8 ,�


      �
��
 ��

��=? 
� ����)* B
D�� ��& �Z[
  /'.R*

  >��./� 8* �:'���  .L���&* $ B���* >��E<�U 
*���R >�����

 
  )*��* �*�:/=)*� �'E�\)  >? ���&  ��)��R ��E? 
�

  >�EV*��; ���)* B
D� �& B��8 ]'�
 �'Z^� >& ��V

 _�)*� 8*  T� .B�*      �
 >�?  ����* "��#    >�& ��)*��

  B
D�� "$
 �& ��T
 �'Z^� �� �:? 5/? �*�`=#$a;

 "+�0�'
�';* 7�:#� 
*�R  �
�& �
�
 BR� >& *
 ���)*

    "+�0�'
���';* 8*  ��/�
 _��\& .B���*  ����'<*�@�

   $ >�'�� >�&  ��'<*�@�  >�=-) ���8��     ���'<*�@� "��#

�*A��'
     &����8
* �'��:W/# $ "
���/'& >��& DE��&* "���#

>��V     �
 ��'
 $ J��
 �� "
�/'& �
*�
 "�#   .�8*���;

>:�;  "
��/'& "�:&     >���V b�'R�  �����:� $ ��#   "��#

>
�)�& "*�& 7"
�/'&      B��*��& $ B
D�� 
��
* �*A��


 
 >	
�� .���/) �K�* *
  /�
 _-) �)*��  

c��	� bY�7 �V>� *"   "
��/'& ��� >�&  �#$�U  

>-�:
 5� 
� �*��$
 "   ��'<*�@� 
 >EKU ���  8* >?

    O�
�L >�? B��* "
*�-
 8* �E='& �/9� $ �*�	� �d)

   �% ���
% ����$ >�& eL�& ()��   ����& ��# .  f�.L 
�

"+�0�'
�';*>��V 7 � *
 "
�/'& ��� "*"
�/'& �/9 

)Cluster disease 
 ( .�:
�)   ��/'& 8$��& �
*�
 �U* "


 �`�� b��:
 8* ��P�& b��:
 8*  V�& 
����&  �
*�
 $

$�& "P�&8       A�') ���
8 ���� 
� ��d) �
��
 b��:
 
�

 �''@�  ����/)7 * 
� ���   >���V ,
��G "   ��d) �
��
7 

>����V " ����T
- ) ����
8Space-time clustering, 

Spatio-temporal clustering(  
 ��'
�) ��� )2(.   

 �
�& >��V >& Q�&�
  /.L "�#    "
��/'& "��:&

SY� �d) 8* ��:� >)      "��-�
* $ h�K6 7�'
^�� 7 ���:�

 
 "
$�i j��
 B
D� ���   >�T.& 7���&   
��� >�&

 ��/	
>��V �*�V
 ��/E6*   5�� 
� "
�/'& ��� "*

  �% �':?��� "*�& *
 �*��i* $ ���0� ,�Y��
 7>-�:


 
 f#*�< >-�:
  B�* �T/
 >k�U* .�
$% �
�
 �/9�

      l��� >�& ����& ��
* 7����&  	R*$ �'m �/9� 5� �d)

   ��'m ���  	R*$ �/9� ��
*�'; j��
 �'& 
� ��� ��9�*

  ��*� S���:
 n��;  E�*��& �'0$[�
 o�� 8*  	R*$

       j���
 B
D�� "$
 ��& 
*�U��) p
*��L 8* ��� ���

���) $ >	
�� " �% Q�Y�
*      E��*��& �'0$[��
 ��& �#

) ��� "�'U�.�2.(  

Snow ���KE�* �&  8*>=-)  
�';* " �E?�&" $��Y ��� 

 7*�.?*�E&* � ���� >:�;  & "��:&' "
��/   ���:0 
� *
 ��&$ 

   
��=E)* O�
�L >? ��/) B&�Z *
 >'i�< ��* $ �*� j�9)*

 
 ���0% �% "
�/'& ��*  ) ����&3 >��&*
 .(   ������ "

  B�<% ��& >��*�
 $ ��E�;  _�?  ) ��#4   8$��& ���V $ (



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /322 ���� /� ��!"# $!� 1394 84 

������� �	
� �
��� ���� �	��� ���� ����� ��	
 ����  
��!�" � 

 >�)�V
�?  T��A) 
� B)�T� $ �����    /'��$�E; "

)5��q
 ( �% 
� >? �:E�#  ��#  $ ����� �'& ]&*$
 �#

 >�	0��
 $� 
� .�� >	0��
 �*�<*  ��'<*�@� B'	R�
  "

  ]����� ����� j��9)*Naus 7  ��&
���? 
���& �'��0$* "*��&

�
�
% >��V 
�  �$�? "      5��  <���r� Q��-) "��:&

  ) ��� ��*� ���=) "�	& $� $ "�	&7-6.(   $ Q�Y:E��*

>����V s'\��=� " �
���
% 8* ���KE���* ���& "
���/'& " 

)  ����t<  ���$�?Spatial scan statistics ]����� (

Kulldorff  $Nagarwalla B�����<�U j������9)* )8 .(

Kulldorff �
�
% 
�& �'0$* "*�& �*
�T/# $   �$�? "

��*� "*�& *
 �t< "�#-  �*�:L >& >? �)��& 
�? >& ��
8

V�:�  ��t< O��� >E
   ���)9 .(�
�
%     ��$�? "��#

�t<- ��:�% ��
8   >�? �`)   ���/	
 
��� >�&   u�'�� 
�

"
���/'&   ��
 
*���R ���KE���* �
���
 ���#  ]����� 7����'U

Kulldorff  ���KE���* ���'v$�'� ������� 
� �*
���T/# $

 ������U)10 .(Luginaah  8* ���KE���* ���& �*
���T/# $

�
�
% " �t<  �$�?-   ��E��; �����  �'�
 �Z* 7��
8

*
 �)�*� 
*�R  �
�& �
�
 )11.(  

 
�>	0��
 �i�6 "   5�/? >& w$
 8*  �T�   "��#

 
��
% ���)" )  �
��
% 8* ���KE��*    ��$�? "��#(  *��E&* 7

>��V �#" & 8$�& �
*�
 ��V�;' 
��/"    ���	
 ������

& 
�'�  ����:� ��)8 $ �*��
 �  ��� $    ���
8% (x��

:	
  
*�" >��V �#" B<�U j�9)* ��V�;. ��) 
��B7 

>:�; �:&" *�& ��V�; b��:
"  �
*�
8$�&  ��	
 �����

*�&" ��� 
�=? O? $ ��)8 7�*��
'f ��U��.  

  

��� 	
  

"��&
�? u�) 8* >	0��
 ��*-  �% 
� >? ��&  T�+�0�?*

5� "�� >& >���-
 7�*�<* 5� "   .��� j�9)* b��:
 �'&

   ��E��* O
���  ��
�& �
�
 b��:
     .���& 
��=? "��#

��*�  �
*�
 "�#    fE��'� l���* ��& ��	
 ����� 8$�&

�'��&   "
���/'& "
*y��U�?  ��../0* ) ���#ICD-10  ����

International classification of diseases >���& (

�/� 
�=? ��� 
� $ (:� 5'TK�    �� .�� "
$%

��� "�# 1384  ��1388 �*�	� 720882  DEY
 
�/'& �K)

 $ �*��
 �$�U "*�& ��	
 ����� >&8592    "*��& ��K)

 
� ��)8 �$�U30       ���* .���& ���� B�YZ 
��=? ��E�*

��*�  w
*A�U 8* �#    ���� ��=E:
 "��# "    ������ B�YZ

�
*�* " "
�/'& �6*$ �����  "�#m'� U*$'�   z*�\E��*

 ����U)12( .& �6*$'
�/" �#" m �'� U*$ �'�    ��d) ���8

"
�/'& B����
 A?�
    ,
*8$  E��*��& B�)$�	
 "�#

  �
 B'0�	<  T�A; w8�
% $ ��

� 7B�*��&  .����/) 

   8* ����V p���	
 
� B��'	/� ���i�6 _#$a��; 
�

     ���� �T��
 $ l��K)  
��/L "
�/��� ,�LD�*

1385 �$ 
�    ) �*���* 
��
% A�?�
 B���13$ (   "*��&

>'-& " ��� ��E�* B'	/� "�#�
$%�& 8* �#  
�=? "�#

     "
�/���� $� �'�& 
� B�'	/� ���
 C�) l��* �&

  .�� ���KE�*  

"
�/'& "*�&    p��< ������ u*�)* �:)�
 
��) "�#

 8*  ��t< ��T
 �# 
� �*
�/'& �*�	� >? B�* ��* �&

 ��8��Poisson    �
 "$��';   
��
% .��::? � "    ��$�?

�:� "*�&  ��t<  �
 
�? >&  -��:
  ���   
� >�? �$


  �:	
 
�� >& "
�
% {��0 8* �*
�/'& �*�	� �%  "
*�

       b���:
 ����� >�& BY��) 
��dE)* �
��
 �6 8* �E='&

 
     
��&A
 b���:
 8* 5�� �# 7,
�G ��* 
� .�:��&

O��/E�
  ) >����V ������Most likely cluster *
 (

 .�*� ���:#*�V O'T��=����&��  8* ���KE���* ���& 
���d:


�
�
% " �$�?  �t< �7   p��<� ����T    ���V ����&

&'
�/"    �
 ���
8% >���V z
�V $ OV*� 
�   ���� .

(x�   �:	
 Q�-) ��'
 8* 
*�  $   A?��
 l���* ��&�f/ 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /322 ���� /� ��!"# $!� 1394 85 

������� �	
� �
��� ���� �	��� ����  ����� ��	
 ���� 
��!�" � 

 
��`0 
*�-
�fE   B��*
 BY��)  ��/)7 �  O�/E�
  ����� 

>��V ���:� �# 
  � �)��U  ��E) 
� B��* �T/
 .�| 

A9����> .�� $��'O ��*� ���# j���) 8* ���KE���* ���&  
*A��<*

SaTScan   O��/E�
 ���& �$D��L  >����V ������ ���# 7

>��V "�# ���` ")'A  >���V �*�:L B�� "   >���)�Z

 OG�6���>��V ,$�K� .  >���)�Z "�# "   O�G�6  ��&

O/E�
 >��V ���� �# >? B�* ��* 
� j�) 
*A<*  *��&" 

& >O/E�
 ��/E6* 
*�-
 ��
$% B��    7>���V �����

B�*
 BY�) fE�
�`0   ��/) ���KE�* �& *
 8*��*�   "��#

 
 >Y���
  	R*$  �:?�7  ��
*   �& "*��& >  ��
$% B���

 >���V ��/E6* 
*�-
      BY��) fE�
��`0 7>���)�Z "��#

B���*
   ����/)8* ���KE���* ���& *
 ��*� >��L�/9
  "���#

>'Y�  "8��  �
 ��/L*  ��:?    ��& �
��V�& 
� ��*�&��:& .

>��V /# >��)�Z "�#�
*� ��/) O/L >)���E�
 ���&.  

 �
��
% " ���$�?  ���t<-  ����
8��/	�'f ������ "*  8*

�
�
% " �$�?  �t< �  �
��
% .B�* "  ��$�?   ��t<- 

��9:; �& ��
8 >)*�E�* "* *"  OT�$ ��L�R " *���� *"  $


 c��	� ��
8 �& b&��
 u�K�
*   ����* . ���   
� ���9:;

*�& ��
8 $ �t<" <*�@� ��T
 �#'� �    O�? 
� ��T/


 B?�6 
�=? 
 �:?    )��
8 O�G*�< j��/� $   ��T/
 

*�
 "*�&      ��� >�	0��
 u$��� ���
8 8* "
��/'& 8$�& �



�&
� *
 ��6 ��
8  U'���8*�)* . " ��9:; "   ��& w$�?

/#* >& >���'B &'
�/" 	� >	0��
 �
�
 '�'�  �
   ���� 

)14.(  
�>	0��
 �i�6 "7 �8*�)* " ��9:; "  w$�?50 

 
� ��V p�	
 
� B'	/� �G
��d) .�� >E<�U  

 �$
$ 8* (;��*�  ��#  
� j��)   
*A�<*Excel7   B�
�<

8�') �
�
 & "*�  j��) 
� O�'.��  
*A�<* SaTScan )15( 

  $ ��� >'�� O�/E�
  �����  >���V   >���V $ ��#  ��#" 

�)�Z���> " ����	
 ������� .������U  ������:�  ����
8%

:	
  
*�" >��V  �& �#���KE�*  w$
 8*Monte Carlo 


� j���) 
*A��<* X���< ,
���G �y��;B<�>��:�; . "���:& 

>����V  "���# 
���=? 
� ����	
 ������� 8* ���KE���* ���&

j�) 
*A<* ArcGIS10 ��'> ��.  

  

���
	 	
  

 ���* >& >��� �&     ��t< O�'.�� $ >��A9� w$
 
� >�?- 

��E�* 
� "
�/'& 8$�& �
*�
 �*�	� �& �$DL 7��
8   7��#

 "
��/'& 8$�& ��
8       �
 >�E<�U ��d) 
� f�# ��#   7����

O/E�
 >��V ���� "     
� ���	
 ������ 8$��& ��V�;

 �*��
 �$�U  8* ���KE��* �&  ���* w$
  ����  ��  "��# 

1387  ����1388 ��E���* O
���� "���#  7�D'��U 7O��'&�
*

��9��&
}% 7��9)8    ���9��&
}% 7��$A�R 7 R��    7 �&�m

 �*
�)8�
 $ �*��� 7�*�/# 7��E���?��&   8$��& �
*��
 .

��� ��#�=
 " >��V ��* 
� ��	
 �����7 5426  �K)

��& ����� >& DEY
 
�/'&   8$��& �
*��
 .   
��dE)* �
��



� ����	
 ������� ��������V�; >����V 3810  $ ���K)


'�*A �
$� 
� ��	
 ����� 8$�& "  X��<  )�
8 4/16 

 ���# 
�100 
*A��# ��& ���K) > 
� �'��:W/# .���
% B����

��V�; ������>����V �*����
 �$���U " �
*���
 BY���) 7

 �&*�& 
�dE)* �
�
 �
*�
 >& ��� ��#�=
 �&42/17 ��V 

�&*�&  Y�) �& 57/1  $�/E6* 
*�-
 �)  �:	
 �*A'
  "
*�

 ��
8%P �& �&*�& (17-10  ���&      Y��) ���V �% 
� >�?

OG�67     Q��-) ���V >�& >��V OV*� 
� ��V BY�)

)$�'&  
 >��V  ���&  ��L $57/1   Y��) ��V "*�& 

�&�� :	
         
� ���	
 ������ 8$��& ���V >�? B��*

 
� >?  -��:
>��V OV*� " O/E�
  >�E<�U 
*�R  ��)*7 

57/1 *�&�& 8* �E='&  �*A'
 $ B�* >��V z
�V b��:


 :	
 ��:#� ��=) ��
8% �'��; 
�'�& "
*� "   B��* �%

>��V >? "  :	
 ,�� >& "
�
% {��0 8* ��V�;  
*�

 
 ���&  �$��)1.(  



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /322 ���� /� ��!"# $!� 1394 86 

������� �	
� �
��� ���� �	��� ���� ����� ��	
 ����  
��!�" � 

���� 1. �	
� ��
� � �� ���� ����� ���
 ����� ���� ��� ����! �� ���"#�� �
 � �$% &	��' - ���� 

�	���  
����  �

��	��  

 ��
	�� �����

���  

 ���� �����

�	����  

 ���

� !�  
P  

+��,� �
-. � "/           

�-�0 +0           

 ��� �1�23 4����5 4�678 4+71���  4�1"9 ��� �1�23 4� !�: 4�:"


�����5�� ! ��"�/ 4����� 4�����"0  
88 -1387  7854  5399  62/1  17 -10 

���"�           

 4�1"9 ��� �1�23 4� !�: 4�:"
 ��� �1�23 4����5 4�678 4+71���

�����5�� ! ��"�/ 4����� 4�����"0  
88 - 1387   5426  3810  57/1  17 -10  

���5            

 4�����5�� 4>: 4����� 4��"�/ 4+71��� 4����5 4� !�: 4�678

 ��� �1�23 ! ��?�� 4@�0"� 4�����"0 �1"9  
88 - 1387   2602  1728  97/1  17 -10  

�
-. � -��A @            

�-�0 +0            

@-B� ����". ! ���"0 4�1-?C ����".  88 - 1387   1904  1525  27/1  17 -10  

��D�" -1 ! � -�7E�0  1388  82  53  53/1  110/0  

���"�            

@-B� ����". ! ���"0 4�1-?C ����".  88 -1387  1376  1070  31/1  17 -10  ×44 

��D�" -1 ! � -�7E�0  1388  63  37  68/1  054/0  

���5            

��8��"�  1385  65  33  97/1  067/0  

@-B� ����". ! ���"0 4�1-?C ����".  88 -1387  528  449  19/1  070/0  

  

���E) 
��| A9����> .�� $��'O ��*�  ���#�$D��L  ���&

O/E�
  >���V ����    �*���
 �$��U "*��&7  >���V $� " 

���` )'A >��V �*�:L B�� "   >���)�Z   .��
% B��� >�& 

>��V " >��)�Z " �$* O
�� ��E�*  7 &�:� ���*�V "�#

 �& "�i
 ���*�V $ ��
�?1376    "
��/'& 8$��& �
��
 

���  �  "�#88 -1387  ���& . �*A�'
    
� "
��/'& 8$��&

>��V " �)�Z�> " �$*  ��& �&*�& 8/14   ��# 
�100  
*A�# 

�K)7  Y�) ��V �& �&*�& 29/1     A�') ���/E6* 
*��-
 $17 -

10  ×44 >��V �'
$� .�� >Y���
 "    ]�-< A�') >��)�Z

   ��/6* ����& $ >���.'`�? ��E�*  *
  ��&63   8$��& �
��
 

"
�/'&  ��� 
�1388 �*� ��=)
 .'�*A   
� "
��/'& 8$�&


$�'� >��V " >��)�Z �& �&*�& 4/19   ��# 
�100  
*A�# 

�K)7   Y��) ��V  �&*�& ��& � 68/1     A�') ���/E6* 
*��-
 $

054/0 �
% B�� >&* �& . ���    Y��) ���V >�?    >Y����


��� " 
$�'� >��V " �)�Z�> 0$* 8*'�  >���V " �)�Z ��> 

&'�E= 7��& �
* 
�
% {��0 >&" :	
  
*� /)  ���&   
� >�?

 �R*$ ���$ �`)�=)>��V " �)�Z�> " �}�? B�*.  

O/E�
 >��V ���� "    
� ���	
 ������ 8$�& �
*�


  O
��� ��)8 �$�U12      7���9)8 7��$A�R 7�D'�U ��E��*

 7"A?�
 7��E���? 7�*
�)8�
 7fR 7�*�/# 7�*��� 7O'&�
*

 ��9��&
}% $ ��:/� ��� 
�  &�m  "��# 1387   ���1388 

 �$DL ��)8 �$�U 
� ��	
 ����� 8$�& �
*�
 "*�& .��&



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /322 ���� /� ��!"# $!� 1394 87 

������� �	
� �
��� ���� �	��� ����  ����� ��	
 ���� 
��!�" � 

O/E�
 �& >��V $� 7>��V ���� �)�Z ">� "  8* ,$�KE


>��V "�`0* "    >���V .��
% B��� >& �*��
 >��)�Z " 

>��)�Z "   ���� 
� ��UA
�# ��E�* O
�� �$*1385   ���&

>��V "�&*�& ��
8% ��/E6* 
*�-
 >?    �:	
 ��#   >�& 
*�

  >���V ��
* 7�
% B�� "  >���)�Z "  ��E��* *
 j$�   "��#

���*�V  ���*�V $ ��
�? 7 &�:�  ��� 
� "�i
  "��# 

1387  ��1388   �:	
 �*A'
 >? �*� O'T=�   ���
8% "
*�

)P �& �&*�& (054/0    
� "
��
% {���0 8* $ �
% B�� >&

 ���05/0  :	
 .��Y) 
*�  

>��V >& Q�&�
 |��E)      8$��& ���V�; Q��-) "��:&

  �$��� 
� 
�=? O? ��)8 $ �*��
 
� ��	
 �����1 

  ���	
 �����  Y�) ��V $ 
�dE)* �
�
 78$�& �
*�
 $

 ����  � ��E�* $ (:� S�6 �&   "��#88-1384  
�

 �$��2 .B�* ��� >�*
*  

  
���� 2. ���) ��#�� � +�� ,-. �
 ��� � �� ���� ����� &/-� ��� � ��0#�� ��
� 1���
 ���
�  ��288 -1384( 

�	��� "	� 
���  ��  

���# �����  �	���� ����  � !� ���   ��������# �	���� ����  !� ���� 

��� �1�23 �:"
 1265 1064  20/1  565  435  32/1 

��� �1�23 �1"9 1190 851 42/1  477  352 38/1 

+71��� 735 357 10/2  302 150 05/2 

������ 986 1361 71/0  417 553 74/0 

$6 � 122 161 76/0 48 66 73/0 

"�
-1 80 280 28/0 33 106 31/0 

��"�/ 3747 4026 92/0 1675 1625 04/1 

��,����G ! @��7�H1 268 251 07/1 84 105 80/0 

����". �1-?C 92 187 49/0 39 77 50/0 

����". @-B� 2425 1639 54/1 790 691 16/1 

����". �I��
 179 235 76/0 51 102 50/0 

����5-. 760 1270 58/0 365 519 69/0 

����5 385 280 38/1 136 120 14/1 

��?�� 239 176 36/1 110 71 55/1 

���J7� ! ���JG-�1 188 709 26/0 67 291 22/0 

K��# 859 1282 66/0 386 529 72/0 

� !�: 343 339 01/1 138 138 00/1 

>: 274 315 87/0 101 127 079/0 

�����"0 754 423 81/1 261 176 50/1 

���"0 456 794 56/0 229 325 70/0 


�����"0 440 554 79/0 225 228 99/0 

� -�7E�0 ! ��D�" -1 226 186 22/1 75 77 97/0 

���J�8 541 472 15/1 191 203 94/0 

�678 1133 694 67/1 424 297 45/1 

����"I 568 504 13/1 246 207 19/1 

�����5�� 1404 853 69/1 581 360 66/1 

@�0"� 372 397 94/0 131 165 79/0 

��8��"� 111 426 26/0 124 170 72/0 

����� 542 496 09/1 216 209 03/1 

��  198 302 65/0 105 118 89/0 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /322 ���� /� ��!"# $!� 1394 88 

������� �	
� �
��� ���� �	��� ���� ����� ��	
 ����  
��!�" � 

  
 78	1��9� . �	
� ���
 ����! �� ���"#�� �
 ����� �� ���� ����� ��2 � �$% &	��' - ���� 

  

  
 78	2� .��9 ��
� �	
� �2���� �� ���� ����� � ����! �� ���"#�� �
 � �$% &	��'- ����  

  

OT� 
� 1 $ 2 O/E�
 >��V ����"*
*� 7 >:'
8 " 

>�-) �'k .B�* >��V " >��)�Z "   �:	
 
*�    ��)
 >�&

���R >��V �'
$� 7"* " >��)�Z �)
 >&   $  �&% 
���#

��E�* ����  �# >& �
8 �)
 
 �:��&.  

$%#  

  ��) �'
 $ J�
 �':W/# $ ��	
 ����� 8$�& �
*�


   �*���* 
�  E��*��& f�
 O���
 8*  T� ����� ��* 8*

 
  -.�      >�-�:
 ��#  �/'.R* $  ��'�
 ]�*�� $ ���



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /322 ���� /� ��!"# $!� 1394 89 

������� �	
� �
��� ���� �	��� ����  ����� ��	
 ���� 
��!�" � 

 �L����
 ������� ����* u�'��� $ 8$���& "*���& *
 >��:'
8

 
    b���:
  �����:� >& �i�6 b'-�� 
� ��*�&�:& 7�:?

>=-) f'��� $ ��V�; �U 
� �% "  ��& ��)8 $ �*��
 �$

�
�
% 8* ���KE�* " �t<  �$�?-   ��& .�� >EV*��; ��
8

��* >& >���  ��	
 ����� 8$�& $ �'
 $ J�
 �*A'
 >?

      
��=? O�? 
� �% ���Y)� >�& $ ���)8 $ �*��
 �'& 
�

    >���� j$A�0 7B��* ��P�& �')� 
� �*A'
 ��* >& BY�)

      $ "
���/'& ���* 8�����V O��
*�L �'�'	� "*��& �a��$

    ���� "��-�
* $  ;�T��$�)% A?*�
 _�*A<* �':W/#

   ���:E�* 
��=? 
� ���	
 �����  )�

� $  r'\=� 

 
 �d) >& ��y;�)   .��
  

 u�'� ��)8 �&*�& $� �*��
 
� ��	
 �����B�*  $

8* ��P�& �':� 
�50     �
 _�*A�<* ,��� >& ���  ��&�� 

)16 �
��&
� ��6 >& �� .( "     
� w
*��U ������ u*��)*

 �*��*,�-'-��  "���8j�9)*  ��� ) B��*20-16 (  >�?

�����  �
�& >&       "��
 7���	
) *A�9
 
��� >�& ��# $ 

��$
  "    ��� $ ��E��* 5� �E<�U �d) 
� �& �� $ (J
A&

��E�* ��rV >&) ��E�* �:k ��� 
�   ( 0�/�� "�#

>EV*��; �)*. 
�G >./� 8*    
� �*
��T/# $ >�	0��
 " 

� >& ��V'u� P�&" � ��	
 �����
  ��E�*�&
}%� ���9  

 R���� ���:EV*��; )17 .(_#$a��; 
� j*����& 
���; $ 

��W/#  .
*�L �*
�T/# �+
f *ym �7 8 O
*�L�B� 

�
'�  B<% $ _? �#   �*��:L >�&  O�
*�L  8$��&  "P��& 

* ��/� 
� ��	
 �������*� <�	
   ��)18 �Y�
 .(  

�
�& >& �*
�T/# $     ������ 8$��&  ��t< "�#�`0*

��*� 8* ���KE�* �& w
*�U ��`E��   
� ������ BYZ "�#

E) $ �:EV*��; 
�=? ��/�'>9 ����� >? �:E<�U  ��#" 

 
� w
*���U ��`E���  ���6'> " &���:�  
� ���"  
A��V

*
*�" >��V �#" ����\
 " Y�)  �`0* $ P�&"   fd:�


<*�@�'� �  B�*)19.( >	0��
 " 
�/Z* ����   �*
��T/# $

 w$
 8* ���KE�* �&Poisson kriging 7
 �
$%�& >&'�*A 

 8$�&��E����  
�/� ��� 
� ��	
 ����� �#" *��*� 

 ,
�G >&�:
>- ; $ BV*��; >-�:
 >&'���:=   >�? �*�

 8* ��*0� >& w$
'O T� ���/) {��0'>  ��t< ��U �  
�

 & ���V �
$%�&' 
��/"  >�:�; 
�  ��:& "&' 
��/"   b���:


 ���KE�* �`/#�) ���U)16(   ��& �*
��T/# $  �$$�? .

�
�
% 8* ���KE�* "  ��t<  �$�?-      �����:� >�& ���
8

��E���* 
� ����	
 ������� ����V�; Q���-)  
���=? "���#

 ���:='; $ �:EV*��; ��E��* 
� "�`0�&�m    ���V�; "��#

 �)��/) >�*
* *
 
�=?)20.(  

>���-
  8* OG�6 |��E) ">��V �:&"  ��V�; Q�-)

�
�
% 8* ���KE�* �& ��	
 ����� 8$�& "  ��t<  �$�?- 

��
8 >:�; $ >��V  ��'<*�@� "�:&   ���	
 ����� "�#

   �
 ���=) 
�=? O? $ �*��
 �$�U 
�    ��:k�# 7��#�

�L* 
�  ?�)* ,$�K�sV�� �*     ���
% B��� >�& "�#

 
 ��#�=
     8$��& �
*��
 ���V�; Q�-) ��8�� �
* 7���

    "��`0* 8* 
��=? O�? $ �*��
 �$�U 
� ��	
 �����

 $ ��m ��/� 7��/� b��:
 .B�* 
*�
�V�&  )��T�

     ��E��* �a��$ >�&) �*���* "A�?�
 Q�-) 8*  t	&   "��#

   �*���
 �$��U 
� (�D'U $ �*
�)8�
 7��E���? 7O'&�
*

O? $        >�& BY��) "�E�='& 8$��& �*A�'
 "*
*� 
��=?

��E�* �a�$ >&)  &�:� $ "���? b��:
  $ ��E�'� "�#

 
 (��UA
�# $ ����& 7��E�k�.&   �% O��P� >? �:��&

  �9E��� b��:
 ��* 
� ����� 8$�& O
*�L 
� ���& *


   ���)8 �$��U 
� ��	
 ����� �
*�
 8$�& "�`0* .��/)

 ��U 
� ��
% B�� >& ��
 �&  /?   ,$��KE
 �*���
 �$

 
 ��9��&
}% ��E�* A� >& >? "
�� >& ����&    7 R���

>'-& 
� ��	
 �����  ��'<*�@� ��8�� "  ��E��*    ��& ��#

 
 ��E=
 �*��
 �$�U     ��E��* ��& �$D�L .����&   "��#

��E�* 7�*��
 �$�U ��
 �& ��E=
   $ "A�?�
 7fR "�#



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /322 ���� /� ��!"# $!� 1394 90 

������� �	
� �
��� ���� �	��� ���� ����� ��	
 ����  
��!�" � 

 ��E��* �A� ��)8 �$�U 
� ��:/�   O�/E�
 "��#   �����

R >��V    �$��U 
� ���	
 ������ �':W/# .�:E<�U 
*�

 >����V ����UA
�# ��E���* ����)8 "  �*���:L >��& >����)�Z

>����V "  ��:	
  ����� 
� 
*�1385  >��& 8���') >��? ����&

    >�-�:
 ���* 
� *
 ���)8 "*�& 5�+�0�'
�';* ,�	0��


 
 
�T�%   .�8�� 

   ������ 8$��& 
� O'V� O
*�L b'R�  �
�& "*�&

 ��
% B�� >& "�`0* u�) $ ��	
  U��:?*�; 
�   Q��-)

"
���/'& ����* ����V�;   >��& ����)8 $ �*����
 �$���U 
�

��rV ���) "    >���V ��& �
��V�&  ��#" �)�Z ��>  
�

b��'-�� ���i�6 �����& 7 8*>��
�)�& $ ����rr\E
 
����*A 

E�*��&  >�*
* B�� " >
�)�& 
�A" "�#  j8P  ��&  >����

�d) ����
 ,�)�T
* >&  #*��V   .����U ��
8%�_  "��# 

�`0�&�m" )+ 
�=? �:)�
�;*( ,�	0��
 $ B.L  ��:� 

 ��V�; Q�-) 
��$�U "*�& ���  ����:�    �*���
 "��#

 B��� ��)8 $ ; �'���  8���"  >�
�)�&  ��#" ;' ̀ �='�"  8*

��	
 ����� ;'���:= 
  ���.  

  

������& � �'��  

>0�-
  �����; 8* >E<�U�& �i�6 "  >�
�) "    ���
*  ���:�
�?

 "�'��=& c�����>E���
 
�  "  E����8 
���
%��T��=)*� " 

;*�';A  E=�& �'��  T�A; j�.L ��`=)*�  T� 
 ���&.  

  

References 

1. International Agency for Research on Cancer. 
All Cancers (excluding non-melanoma skin 
cancer) Estimated Incidence, Mortality and 
Prevalence Worldwide in 2012 [Online]. [cited 
2012]; Available from: URL:  
http://globocan.iarc.fr/Pages/fact_sheets_cancer.
aspx. 2015.  

2. Rezaeeian M. Geographical epidemiology. 
Rafsanjan, Iran: Rafsanjan School of Medical 
Sciences Publication; 2012. [In Persian]. 

3. Snow J. On the mode of communication of 
cholera. 2nd ed. London, UK: John Churchill, 
1588. p. 162. 

4. Brody JG, Aschengrau A, McKelvey W, Rudel 
RA, Swartz CH, Kennedy T. Breast cancer risk 
and historical exposure to pesticides from wide-
area applications assessed with GIS. Environ 
Health Perspect 2004; 112(8): 889-97. 

5. Belli S, Benedetti M, Comba P, Lagravinese D, 
Martucci V, Martuzzi M, et al. Case-control 
study on cancer risk associated to residence in 
the neighbourhood of a petrochemical plant. Eur 
J Epidemiol 2004; 19(1): 49-54. 

6. Naus JI. The Distribution of the Size of the 
Maximum Cluster of Points on a Line. Journal 
of the American Statistical Association 1965; 
60(310): 532-8. 

7. Naus JI. Clustering of random points in two 
dimensions. Biometrika 1965; 52(1-2): 2637. 

8. Kulldorff M, Nagarwalla N. Spatial disease 
clusters: detection and inference. Stat Med 
1995; 14(8): 799-810. 

9. Kulldorff M, Athas WF, Feurer EJ, Miller BA, 
Key CR. Evaluating cluster alarms: a space-time 
scan statistic and brain cancer in Los Alamos, 
New Mexico. Am J Public Health 1998; 88(9): 
1377-80. 

10. Kulldorff M, Heffernan R, Hartman J, Assunção 
R, Mostashari F. A space–time permutation 
scan statistic for disease outbreak detection. 
PLoS Med 2005; 2(3): e59. 

11. Luginaah IN, Gorey KM, Oiamo TH, Tang KX, 
Holowaty EJ, Hamm C, et al. A geographical 
analysis of breast cancer clustering in southern 
Ontario: generating hypotheses on 
environmental influences. Int J Environ Health 
Res 2012; 22(3): 232-48. 

12. Ministry of Health and Medical Education, 
Center for Disease Control and Prevention Non 
Communicable Diseases, Unit Cancer Office. 
Iranian annual cancer registration report 2009 
[Online]. [cited 2011]; Available from: URL: 
http://ircancer.ir/Portals/0/CancerBooks/Iran%2
0Cancer%20Report%201388.pdf [In Persian]. 

13. Statistical Centre of Iran. National population 
and housing censuses 2006 [Online]. [cited 
2007]; Available from: URL:  
https://www.amar.org.ir/Default.aspx?tabid=52
1 [In Persian]. 

14. Neil DB, Moore AW. Detecting space-time 
clusters: prior work and new directions 
[Online]. [cited 2004 Nov]; Available from: 
URL: 
http://repository.cmu.edu/cgi/viewcontent.cgi?artic



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /322 ���� /� ��!"# $!� 1394 91 

������� �	
� �
��� ���� �	��� ����  ����� ��	
 ���� 
��!�" � 

le=3365&context=compsci. Carnegie Mellon 
University 

15. Software for the spatial and space-time scan 
statistics. SaTScan [Online]. [cited 2014]; 
Available from: URL: http://www.satscan.org/ 

16. Asmarian N, Kavousi A, Salehi M, Mahaki B. 
Mapping of stomach cancer rate in Iran using 
area-to-area Poisson Kriging. J Health Syst Res 
2012; 8(4): 681-7. [In Persian]. 

17. Somi MH, Golzari M, Farhang S, Naghashi S, 
Abdollahi L. Gastrointestinal cancer incidence 
in East Azerbaijan, Iran: update on 5 year 
incidence and trends. Asian Pac J Cancer Prev 
2014; 15(9): 3945-9. 

18. Behnampour N, Hajizadeh E, Zayeri F, Semnani S. 

Modeling of influential predictors of gastric cancer 
incidence rates in Golestan province, North 
Iran. Asian Pac J Cancer Prev 2014; 15(3): 
1111-7. 

19. Mohebbi M, Mahmoodi M, Wolfe R, 
Nourijelyani K, Mohammad K, Zeraati H, et al. 
Geographical spread of gastrointestinal tract 
cancer incidence in the Caspian Sea region of 
Iran: spatial analysis of cancer registry data. 
BMC Cancer 2008; 8: 137. 

20. Kavousi A, Bashiri Y, Mehrabi Y, Etemad K. 
Detecting high risk cluster of Gastric cancer 
incidence in Iran by spacetime scan statistic 
during 2005 to 2009. J Health Syst Res 2014; 
10(4): 786-94. [In Persian]. 



 

 

1- Associate Professor, Department of Basic Sciences, School of Health, Safety and Environment, Shahid Beheshti University of 
Medical Sciences, Tehran, Iran 
2- Department of Biostatistics, School of Allied Medical Sciences, Shahid Beheshti University of Medical Sciences, Tehran, Iran 
3- Professor, Department of Epidemiology, School of Public Health, Shahid Beheshti University of Medical Sciences, Tehran, Iran  
4- Assistant Professor, Department of Epidemiology, School of Public Health, Shahid Beheshti University of Medical Sciences, 
Tehran, Iran 
Corresponding Author: Yousef Bashiri MSc, Email: yousef_bashiri@yahoo.com 

  

  
www.mui.ac.ir 

 ������ �	
�� 
�	���� ����–  ���33  
���
 /322 ���� /� ��!"# $!� 1394 92 

Journal of Isfahan Medical School Received: 24.10.2014 
 

Vol. 33, No. 322, 2nd Week, April 2015 Accepted: 16.01.2015 
 

 
Modeling High-Risk Areas for Gastric Cancer in Men and Women,  
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Abstract 
Background: Gastric cancer is the first most common cancer in men and third common cancer in 
women. In this study, we used space-time scan statistics to present geographical distribution model of 
gastric cancer and to detect high-risk cluster based on the gender.  

Methods: In this applied study, data reported by Iran cancer registry system broken by province level 
for the period of 2005-2009 were used. Space-time scan statistics was used to analyze the data and 
probable clusters were detected using sat scan software. In addition, ArcGIS10 was used to map the 
distribution of gastric cancer and to found clusters across the country. 

Findings: The most likely cluster that was significant for men included Ardabil, Guilan, Zanjan, East 
Azerbaijan, Qazvin, West Azerbaijan, Kurdistan, Hamadan, Tehran, and Mazandaran provinces during 
2008-2009. For women, most likely cluster included Ardabil, Guilan, Zanjan, Qazvin, West 
Azerbaijan, Kurdistan, Hamadan, Tehran, Mazandaran, Qom, Semnan, and Markazi provinces. 

Conclusion: This study revealed similar distribution for gastric cancer in men and total population. 
For female population, the pattern is slightly different. Screening for early detection of gastric cancer 
in high-risk areas is recommended. 

Keywords: Gastric cancer, Scan statistic, Geography epidemiology, High-risk cluster, Modeling 
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; Y�$Z� 
��
�� ��� �( ��� 5E6
F� (��?� [(�  5  ���\ 5� *�9�� 0�1
#� 5  

��-�
��$V
$)� �( 95 CS�( 5619�� �
; �C+ <C� �� 3*
-%� 85 CS�( �( 5619�� �
; �C+ <C� �� 31
@ 65 CS�( �( 5619�� �
; �C+ <C� �� ]
� 1 45 CS�( 

�( 5619�� �
; �C+ <C� �� CHL)�@ (�+1 0��( .��� 567-� �( (��� ��-�
��W% �; _(
S [(�  �
` 5� *�9�� 0�1
#� *�G�;
% �( 5619�� �
; �C+ <C� �� 

31
@ CHL)�@ 1 ]
� 5  a��
� 53 15 1 25 CS�( 3(�  
�� b#: 25 CS�( �� 5619�� �
; �C+ <C� �� ]
� 5  ��-�
��
 �� 1 ��-�
�
$H+ D1
#� C%(� . 

����� :���� ��� 35E6
F� ���H� �� 0�1
#� �C������@�H��2 �� �( *
�� 5619�� �
; I�+ ��12 <C� � 
��
�� ��� �� I 
H� Y�$Z� *
?% 3(�( �( �6
J 

5� 0�1
#� �C������@�H��2 
��
�� ��� �( ��  I 
H� Y�$Z� ��
)�C+ 
�c$� 0)� .�)�
  5$)��V �
;�G6� 0�1
#� 1 <(
L$)� �� ����� �$%2 ������  

dK\ I 
H� ��
)�C+ 5�S�� �� (��.  

:����� ������ 
��
�� 3��� 0�1
#� 3�C������@�H��2 0-� 0�)
-J �$%2 ������   

  

: �!�� 3C�
J �(�
� 3
e� 
KA%� 
S
% �C%�
;. "�#$%��� �#$&� ������ ���'#(���#)��* �� +�, �&�-�� ��� ��.�.� "�� "/#��� 

��! 0�. '� 1,�)� "��#�2 � "��3�� ���4� '�5&� . *
�LS� ���9V <C�?%�( 5�A�1394 [33 )322 :(99-93  
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����� ���	
 ��
��� �������������� �� �	
��
��� �����
 ��  ���� ���	� ������� � 

�����  

������ ��	 
�� 
� �����  ��������  �������	������� 

)Enterobacteriaceae (��� �	  ���  ����   !����� 

"�# 
$%& �� �'(�) ��* +��, �-.�/&  
�&  ���� )1 .(

2�� ���	�� 
�� 
� 3��� 2��, ���	�� ��. !��4  5��6��� 


� 7���8 �� 7�9�� 
& -��� �	 ��  !��'�  :��%,  7
��;& 

<
����8 
�� 
� =>& 2��,  !�&���  ����?�� ��
   !�6�%&

�-��� 
� @��A BC � �DE �� ����� 7�>F  B��9G& 


& ���# )2 .(���$� ��. ������ ��	 ��  7��9��  ��� 

���   �����C������# )Gastroenteritis(<  ����$� 

���I& <������ ��J%%& �  ����$�  K�?��9��  
���� 


& -%	 )3 .(  

�&��6& ��. 
��C 
��,��� �� ������  ���	  -�%��& 

���� �����  �������� �  �������	�������  3����  ���� .

�&��6&  
���C  <
��,����  �'M�9& � ��  ���  
�/��N)� �� 

���'�N�� ����. �������� ����	 
��& � -����� �����/& 

����9# �� �� �>F 7�&�� 
��C 
��,���  ����?��  ���. 


��� 
� 2�� ���# ���	��  ��.  ���I��  ����	  ���� )4 .(


�� 
� =9����& ��. �&��6& 
��C  <
��,����  ��&��6& 


��� 
� +>F  ��. 
&�
�&��	  ����  ��	 ��  B���E 


��C K�,��� P�  
�&  -�.� �  ���$���� 
�  
���C  K��,��� 

Q��� ������ �'�N�� ��. R�98 � +%�N# �'�N�� ��. 

"�����6& 
���& ������ )5 .(=���9����& "�� ����&��6& 


��C <
��,��� �&��6& 
��� 
� �T��U, 
����(  ���� 

�	 ��/�� �� �V��� � �.-�?��* ��I�� 
&  ����# . 2��� 

:����� ����&��6& �� �������� 
�����C K����,��� �����. 

�-�����
���V#�%�&C <2�����9��&��*���� <2�����9��&�W, 

2�9��&���	 � ...X��N# �-� ��� )5.(  

�� ��A <
V	  ��&��6&  ���  �.-��
���V#�%�&C  ���  ��� 

X�� »���Z, �� [-. <���� ���Z, ��  !�6� �  5��6��� ���� 

� ��E 5�\) �
�� K�,�?�N�C �� �V��� � -�'�, =�N�C  ���. 

���Z,  �-�%.� �  �.-��
���V#�%�&C«  ���I��  
�&  ���� )6 .(

[-��. 
� "���I�� 2���� <���\'�_& 2����\, ����`'� ���&��6& 

�-�
���V#�%�&C �� 2�� �'�N�� ��.  �������  ���	  �-�F 

�-� 
� 3��%& 
����8 � 
��9�� 7���� 
�U'� ���.  

  

��� 	
  

���\'�_& � 
$��� �, ���a�8 �� 5���� 1392 ���� ���   

80 ���?� � :�)-& 
����8 )<��#  -%$���# �  e��& (� 


��9�� "�I�� �)�# . ����?�  ��.  ���  ���$���� 
�  B���� 

5��	� ��>, -���# � f* 
� ���?�  �������  ���  ����� 

�� g�G& �/	 Lauryl sulfate broth 5�6��� ����  -�

� 24-18 ���� �� ��&� 37 �F�� � R��9V� ���4 

-%�)�# .���?�  ���.  
���9�� 
�  :�)-�&  ����)�  ��\F��& 

�-%%	 �� 7�����?�� �	 ��  ��.  !��'�  ����?� ��  ������� 

7�����?��  ����4 ����  <-�����  ���>,  -�� �  ����?�  ���. 


����8 N�� ��  ����   
)���j, 
�  :�)-�&  �������8 

='���� -��&C ����� ���� .���?. � �����?� ���. 
� g���G&   

Lauryl sulfate broth ���� ��� g���G& 
����;���   

EMB agar )Eosin methylene blue aga ( ��/	 

���� -�-� � �� �-& 24 ���� �� ��&� 37 �F�� � 

R��9V� ���4 -%�)�#  .  


�� -\� 
%V	 ��.  -�F��  ���F  NU��  �N�V)  ��� 

7��%� ������ ��	  <
'��?�8�  ����&  7��&
C IMViC 

)Indole test, methyl red test, Voges proskauer 

test and citrate utilization test���4 (  -�%�)�# � �� 


,��  �	  k�����  ���  ����  - <- <+  � + <����  ��� 

7��%� �'�N�� � ������  ���	  �
����-F �  ���-�>`� 

-�-��� .���'�N�� ����.  ������������	 ���, 7���&
 
����>�   

"������I�� <@������6G, �� g������G& ������/	 BHI   
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����� ���	
 ��
��� �������������� �� �	
��
��� �����
 ��  ����  ���	�������� � 

)Brain heart infusion-F�� ( 5��9�V# 25 - �� � 

�����&� 70- ����F�� � R�����9V� -���%�)�# ������4 .

K9�� ��.  
���C  
��,����  ����&  ���$���� ��   @��6G,

���a�8 !&���� 
����C K���,��� ����.  2���9��&��*����  

)10 <("�����#����& ) 2�����9��&�W�30 <("�����#����& 

) 2������9��&��%F10 <("������#����&  2������9��&����,  

)10 <("����#����& � ) 2��������&C30 ("����#����& 

(mA 2,��* �	�� ����) ��� .  

�>F 2��\, ����98 
��C <
��,��� X�� K9�� 

7(��$�� ��#C )Kirby-Bauer disk diffusion(   ����&

���$����� ���)�# �����4 .7���&
C ���� ���$����� 
� "���� 

�(���'��N�) � ���9��6& � ���-��	 7C ���� ���-�������   

0.5 McFarland "�I�� �)�# .7��9��n��� ��>, �-� 

��  �V���� �  B����  ��U%* ��  !������  ��� ���  g��G& 

Mueller-Hinton agar  �����)  �������	 � Merck 

(7�?'C  ���  ����   =	����&  ��/	 ����  .-��  fn�� 

K9�� ��. 
��C  K��,���  ���  f%�*  !������ ��  o_�� 

g�G& ���4 � -%�)�# ��V* �. �� �-& 24-18  ����� 

�� ��&� 37  ��F�� �  R���9V� ��  ��,�������  ����4   

���� -�.  

���� ���F�, ���� ���_4 <���6_%& ���\��?& 
� -���� � 

�
�-�� ���# 7C �� �V��� � g�  � +�	    ��� � ��&��6&


��C �� ���	�� ����98  K��,���     ��� ��p� ����& ���. 

���$���������� 
� 5�-�������F ���-������������ CLSI   

)Clinical and Laboratory Standards Institute (

q;��/& -�����# .��  ���a�8 @���6G, 
� =��9���#�� 

���-������� �������� ����	 ATCC. 25922 ���� 7����%� 

=9���#�� 5��%	 �� "�I�� +��&
C ���$��� -�.  
�%\& ��� 

7��� �9��6& �. �V��� �� � 7�&
C    ���.Fisher exact � 
2χ "������� g�������, ��N�����)� SPSS �;�����9�  �18

)version 18, SPSS Inc., Chicago, IL-� "�I�� (.  

  

���
	 	
  

�� :�?I& 80 �'�N��    ���	 ������� �)20  ��'�N�� � 


��9�� � 60 �'�N�� � 
����8 !&��  <���#  -%$���# � 

e�& ( �
����-F  -�� . k�����  
�V	  ��&��6&  
������ 

�'�N�� ��. �
���-F  �-��   ����  ��� 58  ��'�N�� � 

)5/72 - �� ("��6& ��   <2��9��&��*����11  ��'�N�� � 

)75/13 -�� �� ("����6& ���� <2���9��&�W� 5 ���'�N�� � 

)25/6 -�� �� ("����6& ���� � 2���9��&��%F 5 ���'�N�� � 

)25/6 - �� ("��6& �� ��� 2�9��&����, .s�.  "�-	 
� 

�'�N�� �. �U9� ��  2������&C  
�&���6&  7��/�  -����-� .

5�-F 1 7�/� �-%.� �  3��
�,  
������)  ��'�N��  ���. 

������ ��	 �-F �-� �� m98 �I��� � 
��C "��#��� 


��& -����� .5�-��F 2 N���� ����`'� ���&��6& �����`� � 

���#-%t � 
��C �� 
��,��� 2�� �� �'�N��  ���.  ������� 

��	 �
���-F �-� 
& 7�/� -.�.  

  7��&
C @�UA    ���.Fisher exact � 2χ  
����� � 

[���� 
%\& ��� 2�� ��.�`'�  
���C  
��,���� �  3�U%& 

) �
�����-F05/0 < P<( ����F� ����`'� �����$�& 

���&��6& �-���
���V#�%�&C ���� K����$, ���'�N�� ����. 

uV�;& ������ ��	 ��>/& ���.  

  

���  

�� 5�8 �a�8 7�'�%�	���V)   ��.)Fluoroquinolone( 

-%��&  2����9	�V)�  ���  2����9	�V)��n�� �  2��%v?. 


����C K���,��� ����. <!����%$&��V	 
��9	�&C <2�V���� 


n&C <2�V�� ��, =��*��&  5�
��9	��&�$'�� �  ��>F 

7�&�� ���$�  ���.  
���� 
�  �������  ���	  ���  ���	 


&  -���)7 .(  
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����� ���	
 ��
��� �������������� �� �	
��
��� �����
 ��  ���� ���	� ������� � 

���� 1��	
� . 
������ ������ ��� ������ ��� ��� ��� 	� �����  !"#� �� $%& �'�"� � 
"�( )��*
��  

���� ������  

���� ������  

 �	���  

�� �! (�#�!)  

�	%  

�� �! (�#�!)  

��&'�%  

�� �! (�#�!)  

()�  

�� �! (�#�!)  

�*+  

�� �! (�#�!)  

�*+ ��,��"���            

R  )95 (19   )85 (17  )45 (9   )65 (13   )5/72 (58  
I   )5 (1   )15 (3   )55 (11   )35 (7   )5/27 (22  
S )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  

�*+ ��,2�            
R )10 (2   )5 (1   )15 (3  )25 (5   )7/13 (11  
I  )25 (5   )55 (11   )75 (15  12   )7/53 (43  
S  )65 (13   )40 (8   )10 (2   )15 (3   )5/32 (26  

�*��	*�3            
R )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  
I  )5 (1  )5 (1   )90 (18   )50 (10   )5/37 (30  
S  )95 (19   )95 (19   )50 (2   )50 (10   )5/62 (26  

�*+ ���"4,5            
R  )0 (0  )0 (0  )0 (0  )25 (5   )2/6 (5  
I   )15 (3  )0 (0   )80 (16  )45 (9   )0/35 (28  
S  )85 (17   )100 (20   )20 (4   )30 (6   )7/58 (47  

�*+ ����67            
R )0 (0  )0 (0  )0 (0  )25 (5   )2/6 (5  
I   )10 (2   )5 (1   )65 (13  )45 (9   )2/31 (25  
S  )90 (18   )95 (19   )35 (7   )30 (6   )5/62 (50  

S: Susceptible; I: Intermediate; R: Resistant 

  

���� 2. 
������ ���
,�� -���.� 
"�( 
/��
�� 01 2�� ������ ���  !"#� ������ ���  

���� ������  ,�-�� .��	�� ���� �/�����  !�� � ������ 	
  

��+��  �*+ ��,��"��� 19  

�*+ ��,2� ! �*+ ��,��"��� 2  

!�8  �*+ ��,��"��� 17  

�*+ ��,2� ! �*+ ��,��"��� 1  

$�9 :�!�;�  1  

�6��,8  �*+ ��,��"���  9  

�*+ ��,2� 2  

�*+ ��,2� ! �*+ ��,��"��� 2  

$�9 :�!�;�  5  

<"�  �*+ ��,��"��� 13  
�*+ ��,2� 2  

�*+ ��,2� ! �*+ ��,��"��� 1  

�*+ ���"4,5 ! �*+ ����67 1  

�*+ ���"4,5 ! �*+ ����67 =�*+ ��,��"��� 1  

�*+ ���"4,5 ! �*+ ����67 =�*+ ��,2� =�*+ ��,��"��� 1  

�*+ ���"4,5 ! �*+ ��,2� =�*+ ��,��"���  1  
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����� ���	
 ��
��� �������������� �� �	
��
��� �����
 ��  ����  ���	�������� � 


� 2�� �� �F�, �� 
��C K�,��� ��. 
?�-4 �	   
��%.

����98 =. 
�����	�� �� �U9� 7C �.  ���F�  ������ � 

�� ��>w ���?� <��� �/�?. �� -��� 7��%� K� ������ 


����&�� -��& ���p�  �����# �����4. <�.-���
���V#�%�&C 


��C  K��,���  ���.  3����  
�$�_'�  -%��9.  ��	  ��x�  -�a 


�����	�� �� 
�  @���A  5��j,�  
� �j���  ���  "�
��U�� 


�����	�� � !��-, �� N�%� 2�W,��* 5�?�� 
& -%%	 .2�� 


����C K���,��� ���. ����.���� ���-������� 
����A ������ 

���	�� ��. ���?�� ��
 �-F B�9G&  
�&  <-����  ��&� 

����V��4 ���$����� � 
����&�� �� �����?�� ����. 
����� 
� 

���$� ��. 7��� 
'�V� -%��& ���?�� ��.  
���-��&�	 

� �� ���	�� ��. 7��� 
'�V� �� -���-� .2��  �'M�9&  ��� 

+.���	 ���D��*y�$� 2���� 
����C K���,��� ���. �� ����/E 

5�V� ��. 
,����	�� �U9� ���� �-�  ���)8  .(  

k����  ��\'�_&   
	��8 ��a�8 � 
�  ���F�  ���`'� 

7�`?.����� ����&��6& �-����
���V#�%�&C �� 7�����& 5 


��C K�,��� ���&  
�����  7���&  ��'�N��  ���.  ������� 

��	 �� z��� �	 ���A �&��6& ��  2��9��&��*���� � 

�, �
�-�� �� 2�9��&�W� !��4  ��F�,  <���� ��  
,���  

�	 �U9� �� 2�9��&����, � 2�����&C ���9� 2���* � �� 

�$���  
���& -������ .2����%v?. �����`'� ����&��6& 

�-�
���V#�%�&C �� 7��& �'�N�� ��. uV�;&  ����$�& 

 ����)�� R����� ���� � ����� 7�N���& <���. ���&��6& ���� 

2�9��&��*���� �� 95 - �� �'�N�� ��.  �-�F  �-�� 
� 

<7���9�� 85 ���'�N�� -�� �� ����. �-��F �-��� 
� <����#   

65 - �� �'�N�� ��. �-F  �-�� 
�  e��& � 45  -� �� 

�'�N�� ��. �-F �-� 
�  -%$���#  ���F�  ����� . 2��� 

�'M9& �� ���& 2�9��&�W� =. 
& {-    ��	 ���t z��	 

7�N�& �&��6& 7�`?.�� �� �'�N��  ���.  �-�F  �-�� 
� 

<��# -%$��# �  e��&  ���  m��,�, 5< 15 � 25   -� ��


& �&� <-��� g6) 25 - �� 
� �'�N�� ��. �-F �-� 
� 

e�& �� 2�9��&����, �  2��9��&��%F  "���6&  -����� .�� 

�����& 2�������&C s���. 
�&����6& 2���� ���'�N�� ���.   

�-.�/& -���`�  .  

�\'�_& k���� � 
UG& � 7�N�& 7����?. �&��6& �� 

�� 2�9��&����, 15 <- �� �� 2�9��&��%F 12 - �� � 
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Abstract 
Background: Escherichia coli is recognized as a major food-borne pathogen in humans worldwide. 
Antibiotic resistance of Escherichia coli isolates is a concern that has created widespread problem for 
treatment of infections caused by this bacterium. The aim of this study was to determine the pattern of 
aminoglycoside resistance among the strains of Escherichia coli isolated from animal and human 
sources in the Alborz province, Iran.  

Methods: The strains of Escherichia coli were recovered from keeping animals (dairies, beekeeping 
and sheep care center) and 2 laboratory facilities in Alborz province. These isolates were identified 
using standard biochemical and bacteriological tests. Susceptibility and antibiotic resistance of isolates 
were determined via disk diffusion method. 

Findings: Eighty isolates of Escherichia coli were isolated and included in the study. The total rates of 
antibiotic resistance of the isolates were as 72.5% to streptomycin, 13.75% to neomycin, and 6.25% to 
tobramycin and gentamicin; none of the isolates showed resistance to amikacin. Based on the source 
of the isolation, resistance rates to streptomycin was 95%, 85%, 65% and 45% in the isolates 
recovered from human, cow, chicken and sheep, respectively. The resistance rates to neomycin among 
the strains isolated from cow, sheep and chicken were 5%, 15% and 25%, respectively. Only 25% of 
the isolates recovered from chicken were resistant to gentamicin and tobramycin. 

Conclusion: This study showed a diversity of aminoglycoside resistance among isolates of 
Escherichia coli recovered from different sources. While aminoglycoside resistance of Escherichia coli 
is varied among different sources of isolation, continuous monitoring of resistance patterns and the use 
of antibiotic agents according to the sources of isolation is recommended. 
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Abstract 
Background: Obese and sedentary lifestyles are associated with increased oxidative stress. The 
purpose of the present study was to assess the effects of 12 weeks of caloric-restricted diet with and 
without aerobic exercise training on peroxidant and antioxidants indicators in overweight or obese 
postmenopausal women with type 2 diabetes.  

Methods: In a randomized, controlled trial study, 72 overweight or obese, postmenopausal, sedentary 
women with type 2 diabetes (age: 53.7 ± 1.2 years and body mass index: 33.9 ± 1.7 kg/m2) were 
randomized to a diet only group (n = 37) with moderate energy-restricted high-protein diet (include 
~5500 kJ/day), or to a diet plus exercise group (n = 35). In addition to the moderate energy-restricted 
diet program for the planned weight loss of 14-8 kg), subjects in diet only group performed an exercise 
training program included 30-55 minutes of aerobic exercise, 5 times in week with 50-75% of 
observed maximal heart rate for 12 weeks. Body weight, body mass index (BMI), waist to hip ratio 
(WHR), body fat (%), cardiorespiratory fitness, peroxidant and antioxidants indicators including 
malondialdehyde (MDA), superoxide dismutase (SOD), and catalase (CAT) were measured before 
and after intervention. Repeated measures ANOVA were used for data analysis. 

Findings: After 12 weeks, significant reductions in body weight, BMI, WHR, body fat (%), MDA 
levels and significant increases in VO2 peak, SOD and CAT levels were observed in both groups  
(P < 0.050 for all). However, these changes were different in body weight, BMI and VO2 peak 
between the two groups (P < 0.050 for all). 

Conclusion: The results of the present study showed that moderate energy-restricted diet program 
combined with regular aerobic exercise can improve peroxidant and antioxidant balance in overweight or 
obese postmenopausal women with type 2 diabetes and can prevent exercise-induced oxidative stress. 

Keywords: Postmenopausal women, Type 2 diabetes, Antioxidant, Peroxidant, Caloric restriction, 
Exercise 
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 #�/18.( 

�����! 4��D% 2���A� s%	����D% ���!�� ��f���5 � )6( .

  ����T� � 1��BJ "�8�      ��� 4���A��� ,��DB� ���$

\%) 1�! ���+�
 ��3�� "�" ����� 9�	� *	+�  )(	�D�/

 ������ o�O�� F�! � S�=�     ���T
 ����! K$��� �

K��%� ):��   	��U �"��# <�O��M� �" �� ����$ ���$

) 4D% ��!20-18 .( �$	�� � b	� 	�T�� �524-12 

 u���% 4���A�� ��% 4J�D�� ��
%  �m&C%  #% ��!�� 

 � m��&+ 1����� �" �B����%  ���?&+ 4����%����  ���!��  

)20-18(.    #% ��O� 	��� � b	�24  4J��D)   #% ��!��

4D% ��?� ���D��� )6(.  

 #% 
���������� ������
 ���� 4���A���� X���� :%	���% �"

>��!  	�� � b	�  &J 2�	�  ���A��� ���?�" ��4   ���$
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Abstract 
Background: Aluminum phosphide (ALP) with molecular formula is dark gray and/or in shape of 
yellow crystals. Aluminum phosphide is used to prevent pests in rice storage and remove the pests 
from other stored crops as well as prevent pests in cattle’s food and tobacco. Toxicity by rice tablet 
(aluminum phosphide) is one of the most common toxicities, especially in northern provinces of Iran. 
Since, there was no information on the prevalence of aluminum phosphide poisoning in Mazandaran, 
this study aimed to investigate this prevalence and compare it with other poisonings recorded in 
Mazandaran Department of Forensic Medicine, from 2009 to 2011.  

Methods: In this descriptive cross-sectional study, the required data were collected from Forensic 
Medicine Organization of Mazandaran province. Moreover, studying the reports of anatomy and 
documents of dead during 3 years, the data including age, sex, job, and the reason of toxicities were 
collected. The chi-square statistical test was used for data analysis and investigation of the relations 
among the variables. 

Findings: 239 people of 2446 died during 3 years; 42 cases (17.8%) died because of the toxicity of 
rice tablet (aluminum phosphide). In men, the toxication was 1.6 times more than that of women. The 
death was frequently occurred for the ages of 21 to 30 years and in groups of free jobs and housework 
women. The mortality was frequently observed in married people. The most of the toxicities people 
were observed in cities of the center of province. 

Conclusion: The toxicity by aluminum phosphide is very common. The  organs are damaged by this 
poison and then die occur, because of the high mortality due to toxicity of rice tablet and lack of 
especial antitoxin. The best method of treatment is prevention. 

Keywords: Rice tablet, Aluminum phosphide, Toxicity by rice tablet 

 
Citation: Shokrzadeh M, Alizadeh A, Veisi F, Nasri-Nasrabadi N. The Mortality Rate of Aluminum 
Phosphide Poisoning; A Comparison with Other Poisonings Recorded in Mazandaran 
Department of Forensic Medicine, Iran, 2009-2011. J Isfahan Med Sch 2015; 33(322): 114-124 

 

Short Communication 



 

IV 
 

errors author should verify references against the original documents. The Reference should provide the 
following information as stated in the presented models as follows: 

a. Article: Rose ME, Huerbin MB, Melick J, Marion DW, Palmer AM, Schiding JK, et al. Regulation 
of interstitial excitatory amino acid concentrations after cortical contusion injury. Brain Res. 
2002;935(1-2):40-6. 

b. Chapter in a book: Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in  human 
solid tumors. In: Vogelstein B, Kinzler KW, editors. The genetic basis of human cancer. New 
York: McGraw-Hill; 2002. p. 93-113. 

c. Book: Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Medical microbiology. 4th ed. St. 
Louis: Mosby; 2002. 

14. Proof Reading: A computer prints out is sent to the corresponding author for proof reading before 
publication in order to avoid any mistakes. Corrections should be marked clearly and sent immediately to 
the Journal office.  

15. Abbreviations and symbols: Use only standard abbreviations. Avoid using them in the title and abstract. 
The full term for which an abbreviation stands should precede its first use in the text unless it is a standard 
unit of measurement. 

16. The corresponding author: Will be supplied with 1 free issue. 
17. Ethical guidelines: Ethical considerations must be addressed in the Materials and Methods. Please state that 

informed consent was obtained from all human adult participants and from the parents or legal guardians 
of minors. Include the name of the appropriate institutional review board that approved the project.Indicate 
in the text that the maintenance and care of experimental animals complies with National Institutes of 
Health guidelines for the humane use of laboratory animals, or those of your Institute or agency. 

18. Conflicts of interest: Authors must acknowledge and declare any sources of funding and potential 
conflicting interest, such as receiving funds or fees by, or holding stocks and shares in, an organization that 
may profit or lose through publication of your paper. Declaring a competing interest will not lead to 
automatic rejection of the paper, but we would like to be made aware of it.  

19. Page charges:  There are no charges for publication in this Journal. 
20. Copyright: The entire contents of the Journal of Isfahan Medical School are protected under international 

copyrights. This Journal is for your personal noncommercial use. You may not modify copy, distribute, 
transmit, display, or publish any materials contained on the Journal without the prior written permission of it 
or the appropriate copyright owner.  

21. Peer review process: All manuscripts are considered to be confidential. They are peer-reviewed by at least 
3 anonymous reviewers selected by the Editorial Board. The corresponding author is notified as soon as 
possible of the editor decision to accept, reject, or require modifications. If the manuscript is completely 
acceptable according to the criteria set forth in these instructions, it is scheduled for the next available issue. 

22. Journal has entire right for accept or reject any of received manuscripts. 
23. The editors, editorial board, sponsoring organization, and publisher do not accept responsibility for the 

statements expressed by authors in their contributions.   
24. Communicating with the Editorial Office: We encourage you to communicate with the JIMS Editorial 

Office and to check on the status of a manuscript via journal site: (http://journals.mui.ac.ir/jims) only. For 
more in formations you can contact with JIMS office via E-mail address (jims@med.mui.ac.ir). 



 

III 
 

 
 
 

INSTRUCTION TO AUTHORS 
 

1. Aims and Scope: The Journal of Isfahan Medical School is the official scientific weekly publication of the 
Faculty of Medicine in Isfahan Medical Sciences University.  
This Journal accepts Original Papers, Review Articles, Case Reports, Short Communications,Educational 
Medical Video Clips  and Letters to the Editor on all aspects of medicine. 

2. Manuscript Submission is acceptable only via Journal URL: http://journals.mui.ac.ir/jims 
Manuscript must be accompanied by a covering letter to the Editor-in-Chief, including title and author(s) 
name and undertaking that it has not been published or submitted elsewhere. In case the manuscript was 
earlier submitted to some other Journal and was rejected, the authors must provide full information for 
proper analysis. Manuscript should be typed in double space of the A-4 size paper with clear margins on 
both sides. The text should be submitted in Microsoft Word format only. Tables as well as illustrations 
should be typed and drawn on a separate pages. Do not submit tables as photographs. 
The figures should be sent in a format of JPEG or GIF which will produce high quality images in the online 
edition of the journal. Authors must declare that it is being exclusively contributed to the Journal of Isfahan 
Medical School. 

3.  The manuscript should include: Title page, the Abstract (in both Farsi and English), Introduction, Ma-
terials & Methods, Results, Discussion, Acknowledgement and References. 

4. The title page: The complete title of the manuscript, the name of all the authors with their highest 
qualifications, the department or institution to which they are attached, address for correspondence with 
telephone numbers, e-mail, and Fax number. 

5. The Abstract: All original articles must accompany a structured abstract up to 250 words. It should be 
structured as Background, Methods, Results and Conclusion followed by 3 to 5 Keywords. Keywords 
will assist indexers in cross indexing the article as they are published with abstract. Use terms from the 
Medical Subject Headings (MeSH) list of index medicus (http://www.nlm.nih.gov/mesh/MBrowser.html).  
Authors need to be careful that the abstract reflects the content of the article accurately. 

6. Introduction: This should summarize the purpose and the rationale for the study. It should neither review 
the subject extensively nor should it have data or conclusions of the study. 

7. Materials & Methods: This should include exact method or observation or experiment. If an apparatus is 
used, its manufacturer’s name and address should be given in parenthesis. If the method is established, give 
reference but if the method is new, give enough information so that another author is able to perform it. If a 
drug is used, its generic name, dose and route of administration must be given. For patients, age, sex with 
mean age ± standard deviation must be given. Statistical method must be mentioned and specify any general 
computer program used.  

8. Results: It must be presented in the form of text, tables and illustrations. The contents of the tables should 
not be all repeated in the text. Instead, a reference to the table number may be given. Long articles may need 
sub-headings within some sections (especially the Results and Discussion parts) to clarify their contents.  

9. Discussion: This should emphasize the present findings and the variations or similarities with other work 
done in the field by other workers. The detailed data should not be repeated in the discussion again. 
Emphasize the new and important aspects of the study and the conclusions that follow from them. It must be 
mentioned whether the hypothesis mentioned in the article is true, false or no conclusions can be derived. 

10. Acknowledgement: All contributors who do not meet the criteria for authorship should be covered in the 
acknowledgement section. It should include persons who provided technical help, writing assistance and 
departmental head who only provided general support. Financial and material support should also be 
acknowledged.  

11. Tables: In limited numbers should be submitted with the captions placed above. Do not submit tables as 
photograph. Place explanatory matters in footnotes, not in the heading.  

12. Figures:  Should be in limited numbers, with high quality art work and mounted on separate pages. The 
captions should be placed below. The same data should not be presented in tables, figures and text, 
simultaneously.  

13. References: Should be as Vancouver style. All manuscripts should be accompanied by relevant references. 
The author should ensure reference to locally published studies by doing proper literature search. It may not 
be possible for the editor and reviewers to check the accuracy of all reference citations. To minimize such 



II 
 

 
Editorial Board (In alphabetical order) 

 
1. Mojtaba Abtahi MD, Associate Professor of Otolaryngology, Isfahan University of Medical Sciences, Isfahan, Iran  
2. Khosrow Adeli PhD, Professor of Clinical Biochemistry, University of Toronto, Toronto, Canada 
3. Mohammad Esmaeil Akbari MD, Professor of Thoracic Surgery, Tehran University of Medical Sciences, Tehran, Iran  
4. Reza Amin MD, Professor of Pediatrics, Shiraz University of Medical Sciences, Shiraz, Iran 
5. Babak Amra MD, Professor of Pulmonology, Isfahan University of Medical Sciences, Isfahan, Iran  
6. Saeid Andalib Jortani MD, Professor of Pathology, Leuis Weil University, USA 
7. Gholam Reza Askari MD, PhD of Nutrition, Isfahan University of Medical Sciences, Isfahan, Iran 
8. Reza Bagherian-Sararoudi PhD, Assistant Professor of Psychiatry, Isfahan University of Medical Sciences, Isfahan, Iran 
9. Majid Barekatain MD, Associate Professor of Psychiatry, Isfahan University of Medical Sciences, Isfahan, Iran 
10. Ken Bassett MD, Professor of Dermatology, Dermatology and Leshmaniosis Research Center, Canada 
11. Ahmad Chitsaz MD, Associate Professor of Neurology, Isfahan University of Medical Sciences, Isfahan, Iran  
12. Afsoon Emami MD, Associate Professor of Nephrology, Isfahan University of Medical Sciences, Isfahan, Iran  
13. Ali Reza Emami MD, Associate Professor of Infectious Diseases, Isfahan University of Medical Sciences, Isfahan, Iran  
14. Shahin Emami Biochemistry and Endocrinology, Saint Antoine Hospital, France 
15. Ebrahim Esfandiary MD, PhD, Professor of Medical Anatomy, Isfahan University of Medical Sciences, Isfahan, Iran  
16. Faramarz Esmaeil beigi MD, Professor of Internal Medicine, School of Medicine, USA 
17. Ziba Farajzadegan MD, Associate Professor of Community Medicine, Isfahan University of Medical Sciences, Isfahan, Iran 
18. Hamid Fesharaki Associate Professor of Ophtalmology, Isfahan University of Medical Sciences, Isfahan, Iran 
19. Marjane Foladi PhD of Nursing, University of Flourida, USA 
20. Aziz Gahari MD, Professor of Dermatology, Dermatology and Leshmaniosis Research Center, Canada 
21. Ali Gheisari MD, Professor of Cardiovascular Surgery, California, USA 
22. Jafar Golshahi MD, Associate Professor of Cardiology, Isfahan University of Medical Sciences, Isfahan, Iran  
23. Ali Mohammad Hanjani MD, Professor of Cardiology, Shiraz University of Medical Sciences, Shiraz, Iran  
24. Mina Hasanrezaei MD, NeuroImmunology, School of Pharmacy, USA 
25. Saied Morteza Heidari MD, Associate Professor of Anesthesiology, Isfahan University of Medical Sciences, Isfahan, Iran  
26. Mansour karamooz MD, Professor of Urology, California, USA 
27. Roya Kelishadi MD, Professor of Pediatrics, Isfahan University of Medical Sciences, Isfahan, Iran  
28. Behnaz Khani MD, Associate Professor of Obstetrics & Gynecology, Isfahan University of Medical Sciences, Isfahan, Iran  
29. Majid Khazaei MD, PhD, Associate Professor of Medical Physiology, Isfahan University of Medical Sciences, Isfahan, Iran  
30. Parvin Mahzooni MD, Associate Professor of Pathology, Isfahan University of Medical Sciences, Isfahan, Iran  
31. Majid Maleki MD, Professor of Cardiology, Shahid Beheshti University of Medical Sciences, Tehran, Iran  
32. Mohammad Mardani MD, Associate Professor of Medical Anatomy, Isfahan University of Medical Sciences, Isfahan, Iran 
33. Atiye Moghisi MD, Professor of Endocrinology, Endocrine and Metabolism Research Center, USA 
34. Mehdi Modares MD, Professor of Ophthalmology, Tehran University of Medical Sciences, Tehran, Iran  
35. Hoshang Moein MD, Professor of Neurosurgery, Isfahan University of Medical Sciences, Isfahan, Iran  
36.  Fereydoun Nouhi MD, Professor of Cardiology, Tehran University of Medical Sciences, Tehran, Iran  
37. Mohammadreza Nourbakhsh Associate Professor of Physiotherapy, USA 
38. Farzin Pourfarzad Department of Cell Biology and Genetics, Erasmus University MC Rotterdam, The Netherlands 
39. Masoud Pourmoghaddas MD, Professor of Cardiology, Isfahan University of Medical Sciences, Isfahan, Iran 
40. Hassan Razmju MD, Professor of Ophthalmology, Isfahan University of Medical Sciences, Isfahan, Iran  
41. Mohammad Reza Safavi MD, Assistant Professor of Anesthesiology, Isfahan University of Medical Sciences, Isfahan, Iran  
42. Reza Rouzbahani MD, MPH, Assistant Professor of Community Medicine, Isfahan University of Medical Sciences, Isfahan, Iran 
43. Mansour Sholevar MD, Associate Professor of Cardiology, Isfahan University of Medical Sciences, Isfahan, Iran  
44. Masoud Soheilian. MD, Professor of Ophthalmology, Shahid Beheshti University of Medical Sciences, Tehran, Iran  

 



 

 

 

 
 

JOURNAL OF ISFAHAN MEDICAL SCHOOL 
 

Vol. 33, No. 322, 2nd Week, April 2015  
 

Isfahan University of Medical Sciences 
 

Responsible: Mansour Sholehvar MD          Emerita Editor-in-Chief: Roya Kelishadi MD  

Editor-in-Chief: Majid Barekatain MD 

 

Associate Editor: Reza Rouzbahani MD, MPH 
 

 

Copy edit, Layout edit, Design and Print: 
Farzanegan Radandish Co. 

P.O. Box 81465-1798, Isfahan, I.R. IRAN 

Telefax: +98 31 36686302 
E-mail: esfahanfarzanegan@yahoo.com 

f.radandish@gmail.com 
www.farzaneganco.ir 

 

Published by: 
Isfahan University of Medical Sciences 

E-mail: publications@mui.ac.ir 
 

Office: 
P.O. Box 81744-176, Isfahan, I.R. IRAN 

Telefax: +98 31 37922291 

E-mail: jims@med.mui.ac.ir 
Website: http://www.journals.mui.ac.ir/jims 

Office Secretary: Golnaz Rajabi 
 

Circulation: 500 
 

This journal is indexed in the following international indexers 
■ Google Scholar 
■ Index Copernicus 
■ Directory of Open Access Journal (DOAJ) 
■ Index Academicus 
■ Scientific Information Database (www.sid.ir) 
■ www.iranmedex.com 
 

■ Scopus 
■ Chemical Abstracts 
■ Islamic World Science Citation Center (ISC) 
■Academic Search Complete EBSCO Publishing 
databases 
■ WHO/EMRO/Index Medicus 
 

The online version is available in; IUMS website (www.journals.mui.ac.ir/jims), Iran 
Publications database (www.magiran.com), Scientific Information Database website 
(www.sid.ir) and in Health Researchers website (www.iranmedex.com). 
Copyright: All rights reserved, no part may be reproduced without the prior permission of 
the publisher. 


