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

/���) #�01� 
� 2�-23� 
-��4 5��6,���� ��7 +����� �"8� ��� 
�� ��7 ����� �� 9-(� ������ � �����:�� ������ �. 

��	 :
�  .�- ;�<-'-=� �����= >-� 
� ?#�@! 7���&��, ��-� �&'�(� 
� A�B� �����A C��� � ����� ��� �7 D�� �#� 1384 �� 1386 �� ����� �� I�J"� .K:, ���1� �(L 

�M�� ����� ���+ 
� D�� ��3 N(�� �	� ��J��- ���
�  ���P��� ����0. ���� �# ����� �� Q(� -� �� -�� 5��6,�� K�� ���= �� �1 �����:� �# IL�� ����� �# � ����� �# �# �� 

���
  (D��)��. ���= ���. 	 ���  � TN��I ���� �# �� 
� ���P��� ����J �	� INLA )Integrated nested Laplace approximation (B�� �� ��	5� R �� B� ��. 

��
� :
� ���&� I= ����� ��� K�U ��� �� D�� �#� 86 -1384 �� ����� 7160 ��-� �-W��� � .  X����D�� �� N(�� � �&��I ���A� Y-I�� �(L+ ����  /����6�.���� �&�� ��� 

� �	5��"�� ��#�"� �. 

����� :���� � �,-� � Z
�� D�� �� N(�� � �&��I Y-I�� �(L '�&5�K 5�	�J� ��2�� [�\� �+ [�\� �-�� �# � 	���/�   � �5�)��
� +]-��� �� �-� �= �� /�&'�(� 

1���� 
� D�� �#� ��3 N(�� � �&��I -YI�� �(L�U^� 
�� ���"� ���P��� �-� .��7 �&'�(� ��"� ��� �=  ����� ����� �	=�� _�8� 
� �`& � ��a D�A� +�$�� D�A� b����

�� ��� ����� 
�� �(L 7���"� ���.  
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 � �-4 �H? I�0� ��J K�!  # !0�  � ����� ��  �:L- �0  �L:?  �LH?  ��L
��  2L� 

�:- �0 �:? �H? M0� $�#0� ��$�N  ���' ��0��-�2' ? �O 2� B  � �H ��'? 

�0�2�P�� �#�� ��O�- �H  � 4�@ �0�� Q�P�$ �� �0  �L:?  �LH?  LR�+� #  L+#�� �

�! ��) ��1(��	= ����	� ��!��-  �!" %�-� �� .�    4�L- �L/2020�  �#�L�   T��L��

-��O� �H ��3&� ��  ��P� �� ��N �# 2 � # �� �H��I # �Q �0 �:?  4�-  �2030 

U#�0Q K�! J!��  # ��  � �0!0�  �H��I  �:� 2�) �P 2(.  

�0N  ��70 K�! �� �� �  �LH? V    �H �L�'  � ����?  2<L-�/  �0 2L�P�  � # 

4�@  �-� ���� ��O�- ��� 2� �2<-�/ )3(! .0��� K�!  # �  � ��O�- �0! L���� 

�=���� � �� W� �  ��-0 �:? �H? R�+�  � �� 8�P��X/ ## :H 2�0Q  � ��:H ���

�U#� Y�=�� �H? 91/0/�9� �-� ���� )4(.  

��  2�:=��O�- �H? ���Z  � ���	= ��O�- �H? ����-� [ ��$  �L! �� �L� 

2'  � �H ��'?  � 4�@  �2<-�/ �� ���Z �/�Q ��O�-  �LH  2L�   �:L�  L!� �#  )5( .

]LLLRO ��LLL$[  WLLL��^" LLL�0Q LLL��:U�� 91/08�LLL9  ��O�LLL-)IARC  �LLL�  

International Agency for Research on Cancer�(   �L! ��O�L-? 

:��H0Q �� ��O�-�Z :�� #0Q ��� K�! ���� ��  � ��O�- ��0� �-� )6(.   

  �O 2��9/�R� 80 � �� �� J' � ��! ��O�- �!?  �  �H �L�'?  �  4�L@ 

 2<-�/ V  !� �H� �#�� �U# ���O�- �!?  � �H ��'?  L��M�   2L� �RL��   ��L� 

�-� )7( .- ��� �H? �R+� ��0!�0^�U��`  � -"0� a/008�� J��+   �	=�L/  �  �#�L� 

�! ��O�-? ���� ���� ���B 2�  ? �O 2' �#�� ��O�- Q��  �  b�L&=  b�LM  L-"0� 

��0�  ��0�Q )8(�  � b�&= c�� -"0� *' )9(�  �  4�:L�  L��M��  b�L&= #  �L'�! 

-"0��  2��R�� d�� )11 �10 (#  � 4�:� c�� -"0� d�� )12( [ ��$ �-� ���. 

����� �0�   � ?�H ��' Y�=2�-� ?�&� �0T� d��? �! ��O�-  � ��  ��L+ ?

)13(. ��O�- �!? �� !0�� e&� ��O�- ���Z ?��� �����  � H� #�  W&L=�  ?� ��

�#�� �/d��? �� �@ f-��! ��	= �! ) ����14 �11(.   ��L� � �����L-� �#�� ���0!  

�&- ?�! ��O�-  ?��� �����  ��� ���� 88/0 # *3&� 2R/   �  ?��L�   �L� ����L! 

15/6 � ��  ��+ *��H 2R/   � )15.( �$�&'��� P��a= L0���  L�0T�  ��O�L-   ?�L!

�0N �� �H ��O�- ����? ���� !� ��� )16(.    �L! ��O�L- �#�L�?   ]O�L&!  �

�(��)* +,�-� 
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P��a= >��g!0��� � # �-� 8#�
�!2 �7� !� �-    2L' JL!��� 1!0 Lh�  � � L�Q 

!0��� �ij! ���� )17( .  

-�/0* ��U�? P��a=0��� �0 �:? �� �#��J  ��L+ 20  L!0�6?  � �L!  ���
�L-� 

 ��+ �P�$. 2�  $ �'0�? �2�9� *H ���? �0 �:? �H? $�# L0� #  *LH �0  �L:?  LH�? 

M0� $�#0� `:'   ��&&'�-� . �k�O `� ����#�!� ���
�-�   [��L�$ �" ��� 2L�P� 

2!���� # �-�  ���� ����	�� -# ���&� 2� �" ��02� �? ���?  ��	� 86I��! ��3��

$��= 2� `:' #0�? � �#�� ��0 �:? �H  L! ���
�-��  �L&&' . k�LO ��  �L����   �LRi

�0 �:?  2�
/0` ]O�&! P��a=0���� ��!� ��!�" �H��U�? a/00l����? �0 �:? 

�  ! *H��P� ���- ��� #? �-�&��� ]O�&! *'  �hI#  �hI��
!0� �-� )18(.  

NH#m� �H��  � !�02& 2�9� �&��m�# 2� # ��O�- ?  ��O�L-  �LH?  ����L-� 

[ ��$  � ����� 8 �� 2�P�$ )24-19�( �!� �/ 2� �#�!� 8�<U�h!  '�L���  fL-�/ 

991!��  � !�02& 2�9� �&�? �! ��O�-?  ) �L-� ��� ��3��26 �25(.   8�L<U�h!

��3��  �! ��O�- �#�� n�XI  � ���? � ��'  � f9P ��/ 8�<U�h!0
�   ���L�

  � �  �#�� � ��! �	&/ #�`  #���!� �� ��! #� ��/ n�I�o ���:�  ��-  .  

 � 2<U�h! �p�@� �� 2=�/ 2� �#�� d��? ��O�- �!? #  8 #�Lp  H�L$"� �� 

����q� ��/�Z P��a=0��� �"  � r�h- ���-� �H # ���-�	� ��H 2�9� �&�?  �#�L� 

��Q ��O�- �H  �  Q���r�h-  � �-4 �H? 86-1384  �L�  ���
�L-� ��  4�L!  �L&q 

1h--�/ ?�0� ��� *0 .&s:H0Q� 4�! �H �1hL- �&q ?  �LH� #"��?  �L�	� # 

J0�1/ # 2��3/ ?�H op�# ?�/ �   � �9!�2�  �L�  4�L!  ?�LH  ̀ L/  1hL-� � � L�2 

!� �H� )27(.  

  

&'� �(  
Q�� 2<U�h! �� T�� ?��� �'- ��� -�&�� ��� 2'  ���L-�	� oh-  �  �LH? � L���� 

��3�� ��.  ]L091/ Q��  � ��� ����  �LH?   �L�'?  ��O�L-  �L!? )ICD-10  L�� 

International classification of diseases, revision 10  ohL-  � (


/ 2� #  ��' J'0` ���-�	� �H �0Q 4�- �H? 86-1384 ���
�-�   .�L� � ��L! 

�#��  �Ri���  ��O�-�!?    2L- � #� ?��L�  �L�' J'  �    2U�L-86-1384 � � 

320  ���LL-�	���LL� .QLL�� ���� [ ��LL$ �� �LLH �LLH? �LL� �LL��&! �fLL-�/ �LL@�# 

�0 �:? �H? M0� $�#0�  �L'�!  �L!���� �0  �L:?  �LH? 8 ��#  ��L���	�  ��L! � # 

[��!" ���� ) �� t��g�-�http://www.ircancer.ir .( ��L�?  �L0<:=  � 

u�<! ��hI  �:��- ��?  4�-1385  #<:=0� �H? � #"��?  ��L��#  L�!�   �L!" 

b#   ���- :-� �'�!  �!" ����� ���
�-� ����$ )28 .(  

���� �H � ��? 2- oh- �/  � ?�/ P��a=0���   ��L�  ���L-�	� �"  � 2L'   �LH

���-� JI�� ���-� # �H  (4�-) ��!�  � *H �H �LP�$ ?�= .a�! L0�  vL-���  ���L</ 

� ��! ��H��! �! ��O�-��� ?  2L'  �  ohL-  ���L-�	��     4�L- 2L- �LO  � #

Z:= ? #"  ���   ��+���� .����  �Hf-�/ ��9!�� � �!   �L7���  ��O�L-  �L!?  �L� 

%�-� ������ <:=0�  ���</4�- �[ �:� :/0J ����$.  

2�  �4�! ��	� [����  �7&!8��i�  �hI J!���U�<P0� ����� k�X! -0� �� 

k�X! ��0! �H� �R-�8�3  # 2P�p� ��# �  4�L!  w�L1U  ��L� #  �L</�J ��$ L�� .

a�!0� k�X! -0 �� J��@ b�p �� �  ���LP�  L-0 ��?  � ! L0���0Q  ���L</  vL� 

-0 �� P�X!� 2���#  �H ����-� a�!0� 2P�p�  ��# �� +�q� 2�  8 �� �� � ���P� 

� �� ?25 > BMI )Body mass index (! k�LLX! ����LL-� �LLH  �LL0��  #

�R-�8�3 2�    ! �L@�# ���L</ f-��! Z:= 8 �� L0��    �RL- �L@�# ���L</ #�8�3 

P�X!� �-� �H  � 2���# a�! .�� 2�P�$ �7�  � ��0� U�<P0� P0�� L�    %�L-� �L�

'�/ xI��0R� MET )Metabolic equivalent( 2� �!" �-�.  

���? �0 �:? �H?  ��� �&��! T���� ��O�-� u�P  �L� � L�Q  �L-�  2L'  ���L</ 

�0�� �:  � �H ��! ��  2L=�/  2L�  L� �:�� #  2�L��$  ���L� ����  ��LH �� ��/ L�Z 

Poisson distribution �0#�? !� �&&' 2� 2=�/ �� .2�9�  �&�? ���� �H? � L�Q 

�0 �:?� 4�! v-�� Poisson ���? � ��! ��O�- �!?  � �����  �  �L7�  2L�P�$ 

����� .? 4�!  �&�? ���� 1h- �&q 4�! ��H�  ?�L0�     �LH  � ���!� �L� �"  � 2L'

! �oh-� �/P��X/ ���� <��/ #� # ���$m� �H��  oh-  � 2'�� � r�h-��� ����� 

 .�P�$  ��+ ���
�-� � �!�` :</0* 1h- �&q 4�!��  �Ly� 4�!��   2L��$�&q

)Multiple-membership model� r�� 2� (�� :�-�  
  

  

  

     
  

] �"  � 2'i&H� ���� [ ���-�	� �� ���� f-�/ �P��X/ 8��i� #u  >��</

|���! oh- W���d�� � �:� # ���  � �! ���� � �:� .�H�   �� ? �lL$2   T#�L�

!� ���� ��q � �:� 1 ���? oh- ��H��!  � �7� 2�P�$ �!  .���  2L9h&! 8��i�

�����:H # �H  �� }0/�/ 2�2  #3  ��� ���� �����-�. Q��  �   �L=β  #x   ��L��

&H�r�O W��/�! # ���i 8��i� �� �!  �L���.  ] ]O�L&!i    # ���L-�	� 2L� � �L�� [

2���:H ] ?�Hi2��:3! ��&H� ���� [  .�L-� ���-�	� �H  ��3:H ]O�&! �� ?� 

 � �Q�����&� ��XI08� N0� ?�H�0a�! f-�/ ��� ��H��! ���</ �4�! Q��  �&0�

��&&' / �1/ >��g! ?�H~ ��+ �0i �! .��0$  

2LLLLL�   �LLLLLO 4�LLLLL:<! ��#  � �LLLLL�Q 4�LLLLL!  8 �LLLLL� 2LLLLL�  

      ?��L� 2L' ? �LO 2L� B�� 2�P�$ �7�  �

��:/ ��:H���� ��# #��!?  n�X�I����� !� ���.  �  ZL+�#    2L'

 �"  �ni �H ��:H ���</�2 �H ?] 29h&!i.�&��H [  �Q0&s:H���? [����  4�L! �� 

�H� #"��? �0�? ���
�-� �� )29.(  

[#  �0� !�'J� �� �� [#  �H? � �e  � 2�9� �&�? �0 �:? �H ��-� . L�Q 

[#  �� &�:H�  ��I�-? # M0�  ��I�-? �   � �7� !� $0�� .  ��L���  �L� ���
�L-� �� 

4�! �0� J!�' )BYM  ��Besag, York and Mollié (� #"��  �LhI  RL��� 

�'� ��O�- �!?  �  4�LO � #�  86 -1384 2RL-�1!  .�L� � L�Q  4�L!  �LyP���  LH0� 

����!� ? �   � �7�  2�P���# f9P ���?  �-� 2��� #" �i� ��!� ���
�-� !� ��� )29(.  

���� ?�H ���  � ����� �]091/ Q��  � ���
�-� � �!   ��P�Excel � �#  #  WL�

 �����!" ?��- ���� ��0� � �! �!�P 2� �H�  2L��3/  #  ���� JL0�1/  �LH    �� ���
�L-� �L�

# ��� � L0�? INLA )Integrated nested Laplace approximation (

���  �  ��P� R ��3�� ��.  

  

��)�
 �( 
���</ J'  � ��! ��O�L-  �L!?  �LRi  ��L�  �  4�L-  �LH? 86-1384 �  � L�����   

7160 � .��� � �!0����Q � �! ��H��!  ��� ?�! ��O�-  � �0Q  ���L-�	�   �LH� 

|���! 2� ���-�	�  �� �	�!689 � �!  � O� � #� 2- 4�-  c�
/��-� ����P�. 
    ��LhI JL!��� �!�L:/ J��</ �� �1h- 2- 4�!    �L0U�<P � ��0L- k�LX!

  8�3��RL- # ��0! k�X! ���# 2P�p� ����0P     � #"�L� e��L�� .�L� ���� [���L�

4�! Q�� }���p   4#�=  �1  Q��  � .�� ���� ����  �L&<! 4�L- ��#  �4�!  #  ��

�&<! �0� ���0P �0U�<P �hI J!�� �0� # ��� �����P�  .��  ��  
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*'�� 1. ��',�! ��-
. /��0� 1���2 �34 ��!� *��  &5��! 
�! ��)� 

���
1 ��6�� 1���2  

 .
�- ��',�! CrI 95 ����  

��� �� ��	
 5333/0  )1386/1 �0705/0-(  

���	 �����  0013/0- )0001/0 �0027/0-(  

� �!�  "�# # $�%&  0029/0- )0088/0 �0147/0-(  

)�* �+  �,-.& 0244/0 -   )0172/0 - �0316/0 -(  

���	 	�/0 # ,��-1�2  0056/0 )0907/0 �0797/0-(  

3�� 0859/0  )1323/0 �0396/0(  

 
J� 1 2�9� )t # b �>U�(� �hI  RL���  ���L-�	�  �LH �   �L�  �L</�J   �!�L:/

J!��� �hI }0/�/ 2�  � 4�- ?�H 84 �85  #86 ���� !�  �LH� . �L�  2L=�/  2L� � L�Q 
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The Study of Relative Incidence Risk of Esophageal Cancer in Iranian Counties by the Use of 

the Bayesian Space-Time Multilevel Model 

 
Sedigheh Rastaghi1, Tohid Jafari-Koshki2, Behzad Mahaki3, Yousef Bashiri4 

 

Abstract 
Background: The age standardized incidence rates of esophageal cancer in women and men in Iran have the fifth and 
eighth ranks, respectively. Due to the high incidence rate of esophageal cancer and the necessity of knowledge of its 
geographical distribution, the incidence of this cancer was mapped at province and county levels in the present study. 

Methods: The study population of this empirical and ecological study included all cases of esophageal cancer from 
2005 to 2008 in Iran. The Bayesian Multilevel Space-Time Model was used to measure the relative risk of 
esophageal cancer. The data consisted of three geographically nested levels in which the countries were nested in the 
provinces and provinces in time (year). Data analysis was conducted using the Integrated Nested Laplace 
Approximations (INLA) Bayesian approach in R software. 

Findings: The total number of registered esophageal cancer cases in Iran was 7160 from 2005 to 2008. Based on the 
results of the three-level model, with the adjustment of all risk factors, the annual variation trend was significant and 
cumulative. 

Conclusion: Considering the better fit of the three-level model with the adjustment of all risk factors (physical 
activity, smoking, fruit and vegetable intake, and overweight), the use of multi-level models with the adjustment of 
more effective risk factors is recommended in future studies. This investigation showed that Northeast, Northwest, 
and some areas in Central Iran had the highest risk of esophageal cancer incidence. 

Key words: Esophageal cancer, Disease mapping, Bayesian multilevel space-time 
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