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Design and Fabrication of a Four-Dimentional Respiratory Phantom for 

Studying Tumor Movement in Radiotherapy with  

Magnetic Resonance Imaging 
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Abstract 
Background: In radiation therapy, determining the location of the tumor accurately is one of the most 
important requirements. But, lung tumors due to respiratory motion during radiotherapy are not fixed 
in a single location and move. Due to limitations in assessing such movements, using a lung phantom 
can be useful and operational in fast, easy and inexpensive assessment of such movements. The aim of 
this study was to design and build a four-dimensional respiratory phantom for studying tumor 
movement in radiation therapy.  

Methods: By molding the normal human lung, artificial lung was made of silicon. The chest was 
made of plexiglas and a double-walled container. The wall was filled with water to increase the signal 
strength of Magnetic Resonance Imaging (MRI). A 1.5-liter thin bag of silicon was made as the 
synthetic diaphragm and was placed into the chest. A piston pump was used to simulate the breathing 
and an engine and gearbox were used to create the reciprocating motion. Finally, the silicon lung 
model, capable of simulating the natural movement of the human lung was built with 7 tumors in it. 

Findings: The four-dimensional phantom lung was designed and constructed for examining the tumor 
motion during radiotherapy while breathing, according to the images obtained from the lung for 
examining the motion and the types of movements of the lung. 

Conclusion: It can be declared that this artificial lung (phantom), unlike the previously designed ones, 
is largely similar to human lungs and can be a useful tool for quality control of the imagine devices 
and the new protocols of radiotherapy. 

Keywords: Moving phantom, Magnetic resonance imaging, Radiotherapy, Lung 
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4�-0 ���3 ���-� ��5 ���6� & � �7 )1   ����� ����:� .(

,��#� � ���� &6� � �%    � <���  ����� � ,�%� ��%

    �� �� $� ����-� ����6� ��� �=. �%�> �2 & � <� �

&6� &�-0� �� ���? ,�#! ,�%� ��% .���@A  

   ������ ��2 &� � ���� ,�
# ��B� ��-'�C�   ���%

,��#� � ,�%��    D����7 ��� ��� �A ,��#� ���� *�E� $�

����  !"�#� 
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,��#� ���.  ��F' �+��#�B ,�+�� ���6� & � $� ��%  �

,��#� G���     �� ,����� &�H7 � I�J��% � ,����-� ��

K� L��. $� ,������) & � �����B� �1.(  I��=M�%� 

K��� ���?������N��+7 ,������-� $� ��  ��	��
� �����

 �#��#� ���.�=�3%  ����(  $� ���#,!    O��P �� ��%

,��#� � O�  ��# �-���� Q.+A ) �==22.(  

    I���� �� ,���%� �	�
B ���2 &� � ����. S��+�>

     ��� ��2 &� � <���. ����3 ,�����     �� ��T=� ��#��7

�>���� �A    ) ����. �����6� I���� �� �#����#� ����%3 .(

�V�	. ,���	�% � ���$�    � ,��%� &���  ��%���6�

��� +2��� �� �� ���� ���� � ,����-� ,��#�  W��7 �#�

    ��#��� ����� �� �� ����� ,��/7 ������    I��� X����# .

        ��2 ,�����-� I��� ��F2� ��2 &� � ���� ,��
# �-'�C�

 ��� Y��� I�J��%  ��#��2�   ���# W���3� �$ ��#  $� �

��# ���Z� � ,��#� ���B I�=M�% .�#��2�   �� ���6� I��

�� ���Z� � ,��#� [# $� ���# ��2�#    ����# $� \�� �

,! $� ���%�  ���� �� I�����. ��N=��7 $� $�� �� ���� ��� 

�� ���Z� � ) �#��24.(  

   � ,����� ,�+��� I��-7 � ^�+ &�-0�pH   ^�+�

 � I�J��% � ,����-� �� Q��H7 ,�� � ��. Q��H7

    _��
� � ���6�> ����� � �� ���� ���-� ��5 ���6�

 ���N� I� �2 & � �����>pH    � ���. Q���H7 ^�+

  �����> �� I���� �� Q����H7 ,���� ^�+���  Y����B�

=-�� ���� ���� ���� `      ^�+� ,����� ��2 ���H# ��

  � Q���H7 ,�� � ��. Q��H7pH    ����> �� ^�+�

) & � ��� ���-� ��5 ���> $� ���2 ,����-�5.(  

����� L��.    Y���� I�� �� ,��#� � ,�%� ��%

# I�J��% � I����Z���� ,�>�==2+�     ����� �� �� �����

 � ��6�>��%�
�     ������ L���. ��2 &� � ��.   ���%

$� �� � I�� I� �� ,��#� � ,�%�   ��3��N� �� ,����-�

) & � �7K� ����� &�-�� �7-6.(  

 ��-'�C� Q� �� �  ��e���  �7f   ��E�2�7 � *N��3� ��:

»*��	'�«  �» ������ ������ ������% *��	'�«  �� ,! ���:� �

   ��-���� ,���#� � ,��%� &��      +�2��� �� ,�>��==2

    �� �� ����� ����� ���� � *	'� ������ W�7 �#����

 � ��6�> ������
%  &���  _B�. �2 & � ��. ��

,����#� )Decay, missed and filled tooth  ����

DMFT ( $� �7K��� *��	'� i��N6 ,�>���==2 Y����� ��

  ��� ����� ���� ����% � *	'� ,�>�==2 Y���   ��.�

)8 ���� ,�
# �6�P $� .(   ,�����-� ���
� �2 & � ��.

�$��32� �� ,�%� �	
B � �����  *�Z� �� ��� $�

TMJ )Temporomandibular joint (  G��e=% �� ��B

) �#��� &��	. +�# ,����9.(  

�-'�C� �� �e�� ��� �����> ,��=�  &� �   7���Z7 ��2� 

���Z���� $� ���Z� � ��I� �  ���   # �� ����� ����� $���   ��

&E���� �%� �/) ����# ���� ,��#� � ,�%� &.�10.(  

I�=M�%�     *�B�� m���+7 ��2 & � ��. ���� ,�
#

�� ������    &� � $� �� ����
� ���3 n�E7�� I����Z�

,��#� ,���    ��e��  ����? � ,! ,��
2 � &E3# �%

    +��# �������� � �������� *����� �"# �CN# $� .����� 

 O�o���.� ������� ������ ,�>���==2 Y����� �7K��� I�� 

���A � � &��    &��� G���7 O�o�.� � �3��N� �� ����2

�#K�P ,��$ ��� +�# � ���� ���� m��+7 �7�   *�����

�p  S��+�> ,����� �� ,��#� � ,�%� � &�-0� � �:

��. ) �#�11.(  

     W���3� ������H7 $� ��7K�� qC�  ��6�P $�

�=��-� � ��	� ,�$,��#� D"=� � �	.+A� � *����p �:

 ��&��      ���� ,�����-� �� ,���#� � ,��%�  .��#�  ��

&��/#� �� ���-� ���6� �2 ���# ���� ,��7� ,��#�  $� ��%

����6� &�� � ���� ! �����
� �   �����
� ���#��� ����%
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,��#� ��� �A ��% ,��#� � ��
� � ��. ���
2 ��%  �

�#��� ���-� ��5 ���6� � &E3# ���
� )12 .(  

�� ��Z> �V �>�   ����� ����� � ������ �2 ��.�   ��

  &� � iE7��� ,��#� 4�-0 &.��/`    ���N�NH7 ����

�� � �=��$ I�� �� �6�2      ���6�e# ����? ,����� �� �r

,������� �� �����. G����T#� m����NH7 ����/=7 �� .&��� �� 

_B�.    ����� �� �� ���� �#��#� � ,�%� �E�-� ��%

����6�e# ���#� ���"# I���� $� �� I����  �6���2�# +���# ���-'�C�

���� I���� ��� �����7 ��� .���.� ���e=%�6 *������ ���2� 

��6��o��������� � �-   *�?�( X���# � +�# �������

� ��-'�C� I�� $�p�� �:     I��� G��T#� �����0 ��=.�

� �-'�C� �� s�3(� ��B     m��NH7 $� Y��% .����>

��0�(   � ��I� n�E7��     ����� ����� Y���� t� 

&�� �       �� ���==2 ��-���� ,�����-� ,���#� � ,�%�

   ��=��B ,��� �/. ������� W�7 +2���    ,��� � �� �/�.

 ,�/Z?���.  

���� Y��� t�  �:� I��-7�    �>��� �A ���T�� �

����� �,��#�     � L��# I�� n��E7�� I���-7 � �F' ��% 

����� � ���� Y��� ,��$     $� ,���#� � ,��%� ���%

�N� I�� �� �2 & � ������ �1��    �� �� ����� ��'

��6�> ���� �#�.  

  

��� 	
  

�-'�C� I�� � ��� ,����-� �� �Z�?�7 55-20  �'��   �

    ,���� �/. �������� W���7 +��2��� ��� ����==2 ���-����

�=��B        ���-'�C� �� ���� n��. .�����> G��T#� �/�.

,��#� I�.��  ���6� �� ���	�% � *���7 � �-�EP ��%

  ����> ��6�P $� .�� �-'�C� ���� �%��.    I�� $� +��#

 I� ���-� ��5 ���6�55-20     ���
� i����. �� � �'� 

       +�2��� �� ,�>��==2 ��-���� I�� $� ��-'�C� � ����

�=��B ,�� �/. qC  �#���� �/. .�#�. u���#�  

�#��# S�� m�NH7 I�� �� ���>� �.�B �� ��`   ��

I��       ,��� �/. ������� W��7 +�2��� I�� $� �2 ���?

�=��B ) �/.18 (+2���      �6����7 ���P �� +�2�� \.

 u���#��#�. ��.�B �% $� vw  � 20     ���P �� ��Z#

 u���#� �6���7�#����>    S+��� O����(� �� ���7 � .

�#��# �% �#��# DT( � �  ���'��20 �?��  ����> �6�0�

&��/# �� �� �#��# DT( � 120 .��! & � � �Z#  

 I�=M�%120 � � ��==2 �-���� ���-� ��5 ��6  +�2��

�=��B ,�� �/. qC  �#����  �/. -�2 G��  �������  �� 

���� ���� � G�� O��-� � ��e�  �� ,! �% ����  O�p�  

���� ��6�> �� -   ����-� ��5 ���> ,��=� �  (�%��.)  ��

,���3�% ����.��/ +��2��� I��� $� �=��  �����> �$���  - 

.�#����> u���#� �6���7 ��P � ,�� �/. �#����  

<�� ��"=� �  ���!����  �,����� $� $��# ���� ��%

\ �A Q� $� ���# � ��. ����#�� � � )4 (��   ����3�

 �2 ��.@> ��$� � ��6�> ���� ���Z� � ����  ����� �"#

7 ���� �����A �f�� ����    I��� O�� \�� .�. ���Z� �

\�� �A �����#�  *����.18 �� p������� O� �  ������
�

  �I�  ��1�� $� ��==2 &2�. ���6� Q�6��>���   ,�+���

� ����H7       �� iE7��� �����P� +��# � ����6� *o.

    ����� Y���� L��# ��1�� $� ,����� ������ �   ������

� Y��� S�� �Y��� ,�+��   $� ���Z�� � ,��$ ���

 \� �A G�� \� .�� ���� ����  ����#�   �  X=�Ap O�

�=�+> �=V ��B ��   � ,��%� &.��/ ���� �� ���/x�

��3� $� ���Z� � *�E� $� ,��#�   ���-6� �,���#� [# � W

.�� ��e�  Y��� � I���. ���� $� ���Z� �  

\� \ �A �e��  ����#    � ,��%� �=�'�� ���=��-�

 ,����� ,��#���     &���  _B��. �� �� *��. �

,��#� ,��#� ���-7 � �� �=-�     ����-7 ����� �A ���%
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,��#� ,��#� ���-7 � ��6� & � $� ��%   �� ���.�A ��%

) �>�� �A �:�13( �F' &��  _B�. � )14 *��. (

�F' $� �+��#�B � ,��#� G�� ���� �% ��.  

5 �����6� ������P�����  *����. �����-��I��   ,�+����

�-� G�T#� � ����H7� ���=   �=�'�� ,���#�  �	�.+A �� 

,��% +2��� ��.��/ -  �#�����  *�H�  ��-���� �  ,��#! 

i �7 �	�  ,��e
%�rA $�<�� ��!� �..  

 ,��$!$� ���Z� � �t *N�3��  �=  ���> ,�� ,�3�%

 �%��. � ����      ��3��N� ���� I��=M�% .��. �� �� � 

 I�e#������)Decayed, missing, and filled teeth( 

DMFT  �PDI )Perio-Dontal Index (  ����> �� ��

��%�. � ����  ,��$! $�t      &�/� .��. ���Z�� � *N��3�

���� L�# � Y��� ,��$ I� n�E7�� ,��� ,�
# �   �����

����� ��� �6DMFT � PDI  ,����$! $� +���#ANOVA 

)Analysis of variance (  ����12 .������> ���Z��� � � 

,����$!   G���# $� ���Z��� � ��� ������! ����%  ��+��6�SPSS   

 ���3#  �16 )version 16, SPSS Inc., Chicago, IL(   

.&6�> G�T#�  

  

���	 	
  

��������	 �����  

 ���> �=  I�e#��� �����   ����> � �%��.    ���7�7 ��  

5/7 ± 2/38  O�  �1/9 ± 4/36  O�   ,���$! � ��t 

�=-� ���Z7 *N�3�    ����> �� �=�  I�e#��� I� ����

   �� ����> �� ������� L��. I  I�e#��� .���# ,�
#�� �

0/6 ± 0/20 O�   �    ,��#! ������� ,���$ ��� I�e#���

5/5 ± 0/12  O� � ,��$! .�Mann–Whitney  ,�
#

 �����> �� ������H7 qC��  ���2 ���������  ����P ���

���=-��  ������> $� ������2 �����%����. �����  ����.�  

)001/0 < P���M#�=V .( ��� ����P ����#�>��� ���C�� � 

����H7 � DMFT �� ���>  �����  �� ��  �����> 

�C�� � �=-� ����  &� � �  ���#  ) ���!050/0 < P`( 

�=-� qC  ����H7 ���Z�� �� ,����-� � _B�. 

�#��#� ,! �% ���:f7 ��.��# & �.  

I���=M�%� ������ ������  �� ���Z��� � ������ �1��?�

 � W���7 ��-'�C� ���� ,����-�51  ��?��   I�J���% �

 �38 �?��  ��6�P $� .& � ����   ����(68  ��?�� 

���� L�# Q� $� \� ,����-� � �� Y��� ����  ���2

�#��  ����� ���� I��B! ��7�7 � I�J��% � W���7 ��� 

.& � ��� �-'�C� ���� ���6� �F2� �� �6���  

 � ��e�� Y�P $��\ $� 20     $� v�A ,�����-� ��?��

 ������ W�7�����  ��� ���� ���� Y��� �����!  ��#� .

� ����� � � �� ��#��A � '��=� ,����-� ����  ��-'�C� 

 �2)i �7 Q.+A � ,��� s�=. +2�� ����  ��=��-�  ����� 

��6�> �#��(� _�
�  �����>  ��2 21    ,�����-� ��?��

 ��V������  ��%�(�� -   � ��#���14   $� ��?��,!   ��%

 L��#� � ��E������  ��% �1B���� �=.�.  

���� ��	���� ����	 � ���	  

&��     Q��2 �� �-'�C� ���� ,����� ,��#� � ,�%�

\ �A ��B ���#       m��NH7 I��� �� ���. ���/7 ����/x�

 ���� �-'�C� ����  .&�6�>73  ��?��    ����� ,�����-�

�� W��3� D2 �1�B �-'�C� $� $� \� � �#80 �?�� 

,! $� �%� ���Z� � ,��#� ���B $� ��> z�% #�#�� ���	 .

49 �?��     �� ����� $� \�� ��-'�C� ���� ,����-� $�

�� ���Z� � �=���. $� $��  �� ���> ���6� .�#��2�� $� �

������ ����% � ��e�  Y��� {�H' ���� ���� �  +�#

����> _�
� � �=�6�> ���� �-'�C� ���� ��12 �2  �

�� O��-� � ��e�  ,����-�     �����-7 I��� $� ��2 ��#��2   

85 �?�� Q� $� \� �� ��e�  $�� �� ��  �
2���#. 

 ���(5/14 �?�� ,!     ��#�$�� i� ��� ���P � �%40 
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�� Y��� ��e�  [# 2��.�#  

��	���� ������ �������  

���6� � ���>�� � ��%�.     &���  &�-�0� {��H' $�

���-'�C� ������ ���F' � ,����#� �  .���=�6�> ������ �=�'���  

 O���1 _B�. I�e#��� DMFT   �� ����! & � �

� ���> ���6��� � ��%�. �� ,�
# �� .�%�  

�=  O��� �1 I�e#��� �,��#�  ��%� �����  � �A�>�� 

)Decayed teeth ���� DT) (001/0 < P,����#� �(���%� 


2���  ) ���.Missing teeth  ��� MT) (001/0  =P � (

I�=M�%� DMFT )001/0 < P ���> �� (����   ���P �

��=-��  �����> $� ����
� �����%���. �����  I�e#����� �����

,��#� �%� ) ��. �AFilled teeth �� FT  ����> �� ( ����� 

 ���> $� ���2�%�. �� )001/0 < P.(  

I�=M�%�  I� �2 ����> _�
�DMFT  ���-7 �

���C�� ,�$ W����3� ����-6� � ���� ������ s���	-� 

)010/0  =P  �212/0-  =r ���e�� ������E� ���� .( ��

�#������-�   �����
� ,�$ W����3� ����-6� �����-7 ���2

 ��=�.��DMFT +�# ����2 �=�.��. I�    ,���#� ����-7

) ����. ���AFT ( i�� �7 �6����� ��e���  [��# �����-7�

�C�� +�# ,����-� � s�	-� ���� ���� )180/0-  =r 

 �040/0  =P(.  

 _B�. I� n�E7��DMFT  ����� L�# � �   �����

 ���> ���6� �� �6�������   X����# .����> � �� +�#

 ,! $� �2�(��   W���2 � ��
�. ,�>�==2 Y��� �2� 

,�+���� ,����#� ���� &�� � $� ����% �  )MT(  �����
�

 � &E3#   I�J���% � W����7 ,�>�==2 Y���  �=��.��

)001/0 < P( .I���=M�%�  ������ �����-7 \��+��6� ��� � 

 ����   _B��. ,�+��� ��6���� DMFT  ����-� ��,� 

 ����� \��+���6� �� ) &���6176/0  =r  �030/0  =P( .

�I�=M�% �+6� I� �2 ����> _�
�\�   ,���$ ���

������� _B�. �  ��%DMFT  �DT �C�� �  D�N�3�

) ���� ����230/0  =r  �004/0  =P.(  

 � �= O���2�#����6 � �����   �� O���#����A ��%

� ���>��=-� ��P � ��    ����> $� ���
� ���� �.�% �

& � )001/0 < P�e�� ���E� � .(�     �� ������� I��

����� � ���� ���� .���� ���� n�E7�� �F' ��%  

     ����-7 � L��# �� ��F' &��  &�-0� I� n�E7��

���� �  ���� �-'�C� ���� +�# ,����-� �� �6��� ����

�>&6 �. ��%�
� �   ����� L��# I� �2 �   � �6����

�C�� �F' &��  &�-0� � =-��   �����# ����� ���� 

)470/0  =P.(  

I�=M�%�  ���( �/=7 �2 ����> _�
�5  ��?�� 

    ����� Q�� $� i�N6 ��2 �#����-� $� �    Y���� �����

�� �#��2� �F' �����  �   ��#�� D'�� `  ,! O��(   �� ��2

 ������ Q��� $� \��� ���2 �#������-� �  Y����� ������

�� �#��2� �F' � # ��%�
� D'� ����e  .  

  
 ��� 1"�#���� . Decayed, missing and filled teeth )DMFT (�' � �(  )��� �	 *	 �+	*�� � ���,  

����� 
���� ����  

 ����	��± ������ �	���  

�
	� ����  

 ����	��± ������ �	���  
 �����P  

DT  50/5 ± 50/11  60/2 ± 70/1  001/0 < P 

MT 70/4 ± 75/3  20/3 ± 00/2  001/0  =P 

FT 10/1 ± 40/0  60/4 ± 50/8  001/0 < P 

DMFT 57/6 ± 75/15  50/5 ± 0/12  001/0 < P 

DT: Decayed teeth; MT: Missing teeth; FT: Filled teeth; DMFT: Decayed, missing and filled teeth 
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 ��� 2.  )��� �	 *	 ./� ���0� ������� 1�2�3	*��  ����,  

��� ��� �  
 ��������   �����
	�  

) ����"�#��(  ) ����"�#��(  

,-��  )7/1 (2  7/71  

0�1��23  )7/1 (2  )2/19 (23  

4�5  )0 (0  )5/7 (9  

0�1��23 ! 4�5  )7/96 (116  )7/1 (2  

6�5  )100 (120  )100 (120  

  

   ���P �� �2 ��� ,�
# \%�rA I�� X���# �E��N7�� 

   ��#�� ��F' $� �+��#��B � G�� ����� ,����-� G��7  �

   ��2 �#�����-� �� �O�( I�� ��  ����� ����-7 �   �����

 ���
�Y��� ��   ���#��2 ������   O���#�����A ���% 

�7���. ����> ��%�
� �)040/0  =P(.  

  

%�&  

   ,���#� &���  � ���� Y��� t�  �:� ��-'�C� I�� ��

 ,����-� �� �F' �55 -20 �'�    +�2��� � ��==2 �-���� �

�=��B ,�� �/. ������ W�7      ����6� �� ��3��N� �� �/�.

.�%      �� X����# s�� � �� .&�6�> ���� � �� ���� �

 _B�. I�e#��� ����! & �DMFT  �PDI   ����> ��

���=-� ��P � ��  ���>$� ��
� ����.�%.�� �  

 s� � �X���#      ���0�( m��NH7 �� ����! &� � �

��T7 ,�+�� �  �� �>�� �A  ����� ���> ���6�  $� ���
�

 ���6��%�. ���> � .�$� ��6�P ,��#� I�e#���  ��%�   ��A

� ���> �� ��.�� ���> $� ���2 � �%��.  ���    �� .��.�

s� � I��� ��  I� �2 &6�> �T��# ,��7   ����� �� ������

� � ���� ���T�  � �A�>��   ��C�� ,���#� �  ��=-�  ����

���� ����. $� ��  ��e�� &6���� ����B  �#���#� �� 

���6� ���2 ���� ���> $� ���  ���6� �-��� �� �.�. 

���-'�C� ��  �Protrka   ��� ���C�� �� ,�����	�% �

  I�����% �� ���-� ���6� �� �>�� �A L��.  ��%��
� �

�.  I�e#��� �2DMFT � ���> ������    ���/V ����(

���  ���>.�%) & � �5�-'�C� �� I�=M�% .(  �DU 

� ��% � ,����-� ���> �/=7 ,���	�%J � �� ���� I�

�6�> ����.�=     �� �>��� �A L���. ��2 ��� ,�
# X���#

 ��� ���$ ���3 ���6� I�� & ��    $� ���2 ��?�� �/=7

��. D���7 ,��#� ,����-� ��.�� ) �#�15   ,��� �7K�� .(

��T7 �  ,����-� �� �>�� �A�� I��  \%�r�A �  +��# 

�� ��-'�C� ���
� ��   $� ��.�# }���� *�'� � �#��7

     .��.� ,��%� �	�
B ��1�� $� ������ ���� Y��� 

^�+ �K� DT(�       ��%��� � I�B��  m���� �� �����

�� �#��#� W�A �:� �� ��. ��T�� .�.�  

I���=M�%� �����+ ����5�  ���0 O����H� ������-7

�D�$�+�' *�E� $� ���	�� �$���32��A ��2K  I��6��2K

  ��� ���'�7 I�7�1>� �       ��0 &��'�-6 ��e�% ��2 ��==2

�T��# �� � �#��� ������2��     *���� ^�+� �6��2 DT(

�� �>�� �A $� ��==2 ���e
�A  .��.�   ,! �� ������ 

D/�  W�A ��T�� �� ��Z=� *��� I��7 *���A  ��>��� �

$��2�  �K� ����N� }�-� �� ���>���� ��  �2 �.�

 ,�%� i�H� �� �7����o7 � �T=��� .�   ���'�7 �� � �

�� ��
� �� � ���T#� )16.(  

,����-� � *�'� I�.��  ����. �  �>��#$  D'�� �# � 

O���(� ���� �N6 �� �B� $� ,! ��%   O���-� ���P � 

Y��� ��7K� $� ���� ��=� &E3# � ���6�  �'���-� 

�-��� �#��� )4 .(&���N� \%�2  ���6�� �  ,��+��  �� 

,��=� �	� $� *���� �CB  ���T��  ���==2 �  �>��� �A 

�� �,������-� ���� ���#��7 ,���
# ����=%� � ,�+���� �7K��� 

�>�� �A �� I�� ���> �.� )17.(  

I�=M�%�  �?�� �2 ����> _�
� �-'�C� I�� ��

�-'�C� ���� ,����-� $� ��2 ���3� �F' �  �=�.�� D'� 

����� �#����6 �     �� ����> �� ��F' ���%��   ���P �� �
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=-��  ���> $� ��
� ����.�% ��e�� ���E� � .�� �� 

����� � ������ I�   n��E7�� ��F' ��%  ��=-�   �����! ���

.���� ���� Du � ,���	�% +�# �� �-'�C� �  ���B  �� 

I�� �T��# �#�� � �2 Y��� ,�>�==2 I�J��%  ��15� 

����� ��+��#�B �G�� &2�A D2 m�� � &2�A  m���� 

��� �#� � +�# ��-��0 �P���  �����-7 �� $�  ,������ 

��%�
�  ���.   &� �)15.(      �������� �� ���� ���=2 ��

    ����6� ��2 &� � �7�	
� �e�� $� ���#�B� O��-� �

 ���-��15� �� ��V� ,! � �#�.  ���� ,��
# ��-'�C� .

u��	�� ���-7 �2 & �    ����6� �� ��F' ��$ ,~�7�A ��%

��==2 Y���  �.& � I����  $� ��
� ���-� � ��e�  

  � *���� �� �A ������'�7 \%�����2 I�����=M�%IgG 

)Immunoglobulin G ( ���6� �� G� ��==2 Y���  �

��e� � �T��# �� � ,�+�� [ �A \%�2 ����  \��+6�

  ������ �� ��� � ���6� I�� ���-� �    O���#����A ���%

�� ��. )17.(  

,! $�  ��0�( m�NH7 �� �2 ����80  ��?��   ����6�

 ���-'�C� ����������==2 Y�����  ����#�� +���# ��e��� � 

,! �� O��#����A ��	
�     ����6� $� �7����. ����3 �%

 ��5 � ���-� ��5��==2 Y���  �  ���==2 &2�. ��e� 

-�2 �� I�� ��� ���� O�p  ���� ��6�>  ��#��-   ����

s� � I�� � .& �� ��     ��2 &�6�> ��T��# I�=V ,��7

� ���� ���� � ��e�  �%���%   ������ ���.   ���%

.& � ���+6� ���6� I�� �� O��#����A 

   ,�+���� ��� ,������-� ������H7 ����-'�C� I���� ��

,! ,��#� �>�� �A  ��� �"# � `&.��# �C�� �%   �� �

�2 I�� ���� � �:� ����H7  ��  &���   ,��%� �� 

��-'�C� �1E� ,�
# ���� ��. �& � ��� �� I��  �O��( 

��:f7 t�  ������ � &��  ,�%� &E3# � ����H7 

��� �7 ��� & �.  

 ����� L�# I� �2 ��� ,�
# �0�( m�NH7 �   �����

_B�. ,�+�� � �6��� DMFT ��C�� =-� ��  ����

 _B���. �����N� .���� ������DMFT  �����-7 +���# �

,��#� ��6� & � $� ��% )MT(    ,�>��==2 Y���� ��

    ���
� I�J���% � W����7 � ,����-� $� W��2 � �
�.

& � .���� �� ���� ���-7 \��+6� � �  ,�+�� ��6���

DMFT �� ���A \��+6�     ��2 &� � �'��( �� I�� .�=2

���-'�C� ��  ���2 ��Brown  ,������-� ��� ,�����	�% �

�	���!����� G�T#� � �#��      I�� ��2 &� � ���. S��+>

���� L�# �  � ���� ,�+��DMFT   ,���#� �>�� �A �

)DT () ����# ���� �P�E7��6.(  

I�� � �����     ��2 &� � ���� ,��
# �0�( m�NH7

  _B��. � ����� ���� � ������ ,��$ ��� I�   ���%

DMFT  ,���#� ���-7 �   �>��� �A ����� ���% )DT (

�C�� �  .���� ���� D�N�3�  

X���# �-'�C�     ��V ��>� ��2 ��� ,�
# �0�( �  I��

������ L���# � ���C�� O����#����A ������� � �6����� � 

=-�� ��# ���� �����&. � I�� O�(  ���-7 \��+6� �

������ �  O����#����A ������� *	��
� ��6����� ������

�� �7���. �. .���� ����  ��� � &�%�� *�'� �,! 

�2 �T=� � -�7�4 ,���B�  ,��#� ��  ����.  \%��2 

 Q
B � ^�+,��2  ,�%�� =M�%�I� �  ���7,���# 

 ��B &��  � &E3# ��6��� �� ���T � �����  ��%� 

,�%� �� ���>.  

� �"# ��  �� �   �����3> �����7 �  &�6�  ,��%� 

.�#� $� ���� I��� � �+6��\ ���-7 Y��� � ��I  ����� 

�:� -�T7�  ���  ���� � � �����  ��%�  ,��%�  � �� ���r 

����� �%� �A�O��#�� �� �
7�� �� ��#��.  

������ ��  �� ,����#� � ,���%� &����  ����%���6�

     ��F2� ��2 &� � ���� ,��
# �0�( m�NH7 +�# ,����-�
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  ���# ���Z�� � +�# ,��#� [# � ,��#� ���B   � .��#��2 �

�����  ����# .�� K� ���6� I�� �� ��=� ���� Y��� X

� & � ���!  i� �7  �V�	�. ���$ �  ,����	�%  +��# 

,�
# ���� & � �2 ���-� �F2��#� �2    Y���� I�J���%

�� ���2 �#�� ��# W��3� �$ ��#    ,���#� ����B $� � +��# 

��# ���Z� � I�=M�% .�#��2�  [# $� ���# � ���6� I��

�� ���Z� � ,��#� ��2�# )4.(  

�V �>� �A qC I�� ���&� ��6 &.��/� � ��I� 

����> ��  �#��7�/���7 ��� -0�&�  ,�%� u�1C��#

,��#� �   ,�#! ����.� � I�� �O�( ��%�
� � &�-0� 

������. ����� u�1C������# �#�����%� ��  ,��������-�  

)8/15  =DMFT   *��N� �� ,����-�12  =DMFT  ��

�F' ���� +�# � ,����-� ��5   �� ����� �98   $� ��?��

  *��N� �� ,����-�28    (,�����-� ���5 $� ��?��  ,��
# 

����=%� � n���E7�� D�N���3� ������ ������ ��� ����T�� 

����� ��% ,�%� � ,��#� �� �.�.  

m�NH7 I�� G�T#�� &����H� � �%� �� ����� +�# �

�1�� I�� $� �2� �� ���# [ �A � ,��7   $� ��B� &� 

 ,������-� ���������-7 ��  $�p �K��� ������ ������ 

����� ��% �=��$ �� �  ��#��� �  ���-6�  ����   ����.�

��#��A $� ���Z� � � ��E'� �2 ���# � �=�'�  ,�����-� �� 

+2��� W�7  [ �A ������� q�H?�. ��6��. I�=M�%�  �

I�� � ���7 ��=��-� �2 ,����-�   ������� W�7 +2��� ��

�� G�T#�    ,���#� ���#�	�� �� � �� � � �.   �	�.+A

  �$���#� � &�.��# ����      I��� �� &�2�A m��� ����>

       _B��. �� �� &�/� ����E# ��@�A ,��	�� ,�����

�F' &�� �  ��V�# �  �+��#��B � G�� ���� � iN6

 �Z�2� ���6� ���..  

m�NH7 I�� ����+� $�� D% � ��   ���%���6� ,��$

  �� �� � ,��#� � ,�%� &��  n��E7��  I��   L���#�

 ���� �����    � ,���#� &���  O���#����A    ���P ��

D% �� ,��$ .�.�  

��#X� �-'�C� $� *?�(  ���0�( �   ���=%� ,��
# � 

�,�+� ���
�  $������ �%�  ,����-� �� ,��#� � ,�%�

� D'�  ���6� � &E3#� � .�.���� I�� $ ��N��  & �

 & �� >@ �-��� &��  ,���&E3# � ���7� ���#� �% 

� & ��  ���@> ��% � �=� ��� ���e
�A ���� $� 

 G����r�� � ����A � ,�#��� �  ������ G�.$� ��� ��% 

,�>�#�> $� �1�� �+6�\� %�>!�  ! � &E3#��  � �%
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Investigating the Relation of Drug Abusing and Oral Health in Addicts  
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Abstract 
Background: The aim of this study was to investigate the relationship of drug abusing and oral health 
in addicts referred to methadone treatment centers in Khomeini Shahr city, Isfahan, Iran, in 2014.  

Methods: 120 drug-addicted individuals at the age of 20 to 55 years and 120 non-addicted controls 
were selected randomly. A 3-part standard questionnaire and a clinical questionnaire were completed 
for drug users. The DMFT (Decayed, missing and filled teeth) index was calculated for both groups 
and the results were compared. Ethical approval was obtained from Shahid Beheshti University of 
Medical Sciences, Iran. The verbal consent was obtained from participants prior to the study. 

Findings: The mean obtained DMFT was 15.8 and 12.0 in addicts and non-addicts groups, 
respectively. In addition, 72% of non-addicts had healthy gums while in 97% of addicts, bleeding 
gums was seen. There was a significant relationship between the type of substance used and the 
missing teeth (MT) and DMFT indices. It was found that the prevalence of periodontal diseases was 
significantly higher in drug abusers than non-drug abusers. 

Conclusion: The results of the study indicate the higher levels of oral diseases among drug abusers 
than in the normal subjects. Therefore, it is appropriate for public health policy makers to adopt proper 
programs to prevent people become addicted in different ways, such as raising awareness of the risks 
of drug abusing on public health and oral health. 

Keywords: Drug-abuse, Dental caries, Periodontal diseases, Methadone maintenance treatment 
centers 
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� .+/��  $�!G�l� ;�	 �#1   ;�C-����BMD 

� ��<+44� %��/ 2�� �	 *#�T��	 �DXA   +�/ ;��!"

 � ���!� �	 *#�T��	 �� nw�Tscore    *+��9 $��	#	 �# $�

 1%�	 *���< �#    $�-�< $�� ���� �    
4������	 1
�!�VE

   �������) ���������	 � ($�S�� )��� 
-	����	 ��	�")

��M," (�	����	 
��� �+4� /++- )1(: 


!�VE :BMD ��&��  �	1  H���- ��� ���!� z	�b-	

1- > BMD  

 :
4�����	BMD  ;��1  �"5/2    ���� ����!� z	�b-	

 H���-1- < BMD < 5/2-  

 :��������	BMD ����  �	5/2   ���� ���!� z	�b-	

 H���-5/2- < BMD  

 	���� ������
  !�_��% 6���D
 -���X  2�� �	DXA 

*#�T��	 �4V� �� � +/� ��D +L�# 1�9
    � B�� �# �+��

�T" $��: %�M6 ���  ���D B��/ �+�  ����
  $�4" 	�1 

����/ 1o	+��-	
1 ��- �# .+��/ $V����b� �	� � ;��������1% 

�b"�B ���9�     C��MV�� �#��9 %��# $�� %��(
  ���; 

*#�" ��� ��D
 � ��	�" -	����	
 o�3-	 +/  .  

  $����� $�� ����-  o��- �   �	X�S	SPSS  $��M-  �22 

)version 22, SPSS Inc., Chicago, IL (  � $��X3"

 B��b".+/ ����9      %��( *#�T���	 #���� �����9 ���

*#	# ������	� ������9 B����/ ����  �����2
χ 1t  ������9 �

 
C�MV��Pearson #��.  

  

���	 	
  

 1$!G�l� ;�	 �#76 $MY�� ��   X���� $� *+44� $!(	�� �

    .+�4�S�< �	��6 
����� #��� �	����	 
��� .��&"

 1��-� ;�	 ;� ;�C-���50/6 ± 79/58  ;�C-��� � H��

 ��-9 
CMY�� ;�62/5 ± 12/49    ;�C-���� .#��� H��

 1X���- 
<+����6 �	 *+��/ ��w��� ������77/8 ± 43/10   

.#�� H��  

*#�" ;�C-���      %�b" ���-� �# �+�� 
���D 
�� �

 1$��!G�l�1/8858 ± 3/35570   ;���4\�� .#���� o���<

   
���D ���c %S�� ;�C-���3/6228 ± 0/36945   o��<

  ;�C-������� .#������BMD $�����J�- �#  �������� �  

2/152 ± 7/994  
�-��� �� o�<     ;�C-���� � '���� ����

Tscore 1915/0 ± 158/1-   H�+����( �# .#������1 1

$4�	# � ���!� z	�b-	 1;�C-���   ��	��" 1
��D ul� �

 .>�/ � 
-	����	Tscore    $�!G�l� %�b" ��-� �#

%�	 *+�9.  

 H�+��( �#2 .>���/ ;���� 
C���MV�� Z����_ 1
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��D �
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��4!�  .>���/ ;���� 1;���4\�� .+��&- *+����&� ��	#

Tscore *#�" �  $�l�	� X�- 
��D 
�� �  
�4!� �  ��	#

    .>��/ ;��� 1��C�# z�E �	 .%/	+- #�(�BMD 

*#���" � �����S �#���< $��l�	� 
����D ����c %��S�� �  �


4!�  �	X�� $� ��	#22/0  ) +�/ *+��&�010/0 < P .(

  .>��/ ;�� ;�4\��Tscore  *#��" �    ���c %�S�� �

$l�	� 1
��D  �	X�� $� 
���&� �22/0    %�/	# #��(�

)010/0 < P.(  

  �����- ZMJ ��Tscore 132  ) ��T-1/42   (+�L�#

 1
!�VE 
-	����	 ��	�" �	�	#40 ) �T-6/52  +�L�# (

    � 
4������	 $�� U��V�4 ) ���T-3/5    $��� U��V� (+�L�#

.+-#�� ��������	  

 H�+��( �#3*#���" �����!� z	���b-	 � ;�C-����� 1  �

   .%��	 *+��9 ��������	 %�!_� ZMJ �� �+� 
��D

 ) �������9 Z���MJ �����Analysis of variance( 

ANOVA*#���" 1   ��	���" Z��MJ ���� �+��� 
����D �


4!� zU�>	 
-	����	 .%/	+- �	#  

  

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

���	�   ����	��± �	��� ������  �����  ������  

�(  ��) �)�* ��+ ,  1/8858 ± 3/35570  18327  57049  

�)�* ��0 12�)  3/6228 ± 0/36945  26350  53539  

�(  ����  ��+ ,��) �)�*  7/4 ± 1/47  37  58  

�(  �3  �)�* , ,�  2/2619 ± 9/9980  3829  16414  

�(  ��	
 �)�* ,  7/1195 ± 8/2645  834  7063  

�(  ��� ! 4��) �)�* ,  8/1541 ± 4/5237  3129  10359  

�(  5���� �)�* , ��  0/4205 ± 7/16317  8286  26861  

BMD 6��72 �(�� 2/152 ± 7/994  634  1340  

Tscore 6��72 �(��  915/0 ± 1579/1 -  350/3-  730/0  

BMD �(�2 ���9 120/0 ± 769/0  310/0  090/1  

Tscore �(�2 ���9  000/1 ± 865/1 -  780/5-  840/0  

BMD: Bone mineral density 

  

 ����2 ��
$%&� '(��� )*+ � ���  ��! �	
� ���  �%,-./ .  

���   ��! � "��# $

"��#  

BMD 
%��� &��' 

Tscore  

&��� &��'  

BMD 
��� &��(  

Tscore  

��� &��( 

 �����

"��)*�
  
 �����P  

 �����

"��)*�
  
 �����P 

 �����

"��)*�
  
 �����P  

 �����

"��)*�
  
 �����P 

�(  ��) �)�* ��+ ,  050/0-  680/0  097/0-  400/0  220/0  060/0  220/0  060/0  

�(  �)�* ��0 12�) ,  044/0-  720/0  041/0-  720/0  290/0  *010/0  290/0  *010/0  

�(  ���� ��) �)�* ��+ ,  013/0-  910/0  120/0-  320/0  080/0  520/0  080/0  520/0  

�(  �3  �)�* , ,�  059/0-  630/0  086/0-  460/0  180/0  120/0  180/0  120/0  

�(  ��	
 �)�* ,  100/0  390/0  053/0  650/0  190/0  110/0  190/0  110/0  

�(  �)�* , ��� ! 4��)  047/0-  700/0  104/0-  370/0  140/0  240/0  140/0  240/0  

�(  5���� �)�* , ��  040/0-  710/0  130/0-  270/0  220/0  054/0  220/0  054/0  

 ul� �#*050/0 < P 
4!� %�	 �	#.                               BMD: Bone mineral density 
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 ����3�	
� ���� ������ � ������ .  "���1
2%&� ���3� 4,5 �� ���  ��!  

+��,�-�'� .��/�  

���  "��# $  

"��*0  "�,�-�'�  +��,�-�'�   �����P 

�(  ��) �)�* ��+ ,  0/9627 ± 8/33764  7/7776 ± 0/36717  3/12396 ± 5/38547  300/0  

�(  �)�* ��0 12�) ,  7/6342 ± 3/35795  8/5930 ± 4/37757  9/8507 ± 5/38018  390/0  

�(  �3  �)�* , ,�  1/2951 ± 3/9587  9/2240 ± 4/10151  7/3378 ± 8/11423  350/0  

�(  ��	
 �)�* ,  1/1185 ± 6/2420  1/1179 ± 3/2836  3/1454 ± 6/2541  340/0  

�(  ��� ! 4��) �)�* ,  2/1521 ± 7/4929  0/1491 ± 0/5415  4/2135 ± 8/5922  280/0  

�(  5���� �)�* , ��  3/1156 ± 9/3859  8/931 ± 5/4226  8/1270 ± 4/4364  290/0  

�(  ���� ��) �)�* ��+ ,  0/5 ± 5/46  5/4 ± 6/47  7/5 ± 2/48  560/0  

  

 .>���/ ;�C-�����BMI  $��!G�l� #����� ����-� �#  

1/5 ± 16/29  1�9 Z��MJ ���� � #����14 ) ���T-4/18 

 1
��!�VE ��� �	�	# (+��L�#34 ) ���T-7/44  (+��L�#

 � ��� $S���_	 �	�	#28 ) ���T-8/36   q���D (+��L�#

  ;���� .+��-#��BMI  .>���/ �Tscore 
C���MV�� 1

   �	X��� $�� 8��!�11/0-      ��7- �	 $�� +�/ *+���&�


4!� ����9 ) #�V- �	#340/0  =P   .>��/ ;�C-���� .(

BMI < $� �#  
4������	 1
!�VE 
-	����	 ��	�" *��

   Z������"�" $������ �������������	 �30/5 ± 99/27 1  

80/4 ± 99/29  �60/5 ± 32/30    �����9 5�VE � #��

ANOVA ;�C-��� 1BMI   
-	�����	 ��	�" ZMJ ��

*��< �#     
�!�VE *���< ��� ��������	 � 
4�����	 ���


4!� zU�>	 ) %/	+- �	#230/0  =P(.  

  

1��  

 �	 
�� z+�    
6��D r��V"�	 ;���!" 1$!G�l� ;�	 o�3-	

� 
!_��BMD   2�� $� $MY�� ��-� �#DXA   #���

 1$!G�l� ;�	 ��4V� �� $�76     
����� #���� $�MY�� ��

 � +4�S�< �	�6BMD *#�" %�!_� �    
-+�� 
���D �

�9 �#     $�!G�l� �����- Z�MJ ��� .+�#�< $V��b� ��  �

 1�_�J1/42  	��" �	�	# *+/ $!G�l� ��-� �	 +L�# ��

 1
!�VE 
-	����	6/52     � 
4������	 $�� U��V� +L�#

3/5      $�� +�4D ��� � +�-#�� ��������	 $� U�V� +L�#

*#�"  �� #�	�� 
���" �# 
-+� 
��D �BMD 1Tscore 


4!� r�V"�	 ��������	 #�(� �  ��#�,� ��	 1%/	+- �	#

      
���/ 
���D X�( $�� 1#�	��� 
���" �# 
C�MV��

  .%/	# 8��!� r�V"�	  

 �#
� �7- $� 1`�a> ;�	    
6��D %�Vs� �d	 +��

 ��BMD      *+�/ *���/	 �9 $�� [��!G�l� 
>�� �# $�

) %�������	14 �	 
������/�- 1(
��-��������� ���������   

)Mechanical loading.+/�� ( 
��+�   %��	  $�� ��� 

 �+6BMI *#�" � �  
��-��� ��&S 1+/�� ��&�� 
��D

%���	 �� ���&�� �+�  #�	� 
��  #��/  �   ��-��6 5�VE

 1;"��- o��  :��v�G��X�S 
���� �#    ����� ����� $��

   ���&�� ���&S �+/ #�	� B��,� �# 
-	����	 o��b��	

 
�� )�	XS	       ���M-��� 1��C�# z��E �	 ���	 .+����  ��d	

H��� ��,�M�  ��� %S�� 
��D  N#�	# #��(� X�-  ;�+��

 $� [��LH���  ���� �� %S�� ;�	 ���%���w�#	 ��1 


T���� B�	��  �	(
� u/�" �v����	 $�� 4�+4 )19( 

$�       B��� 5���E �	 
-	�����	 %�!�_� #��V�� x���

%�U�����	 ��� �����  ���  
��  ) #��/21-20 �# .(

 $!G�l� ;�	 �# 1$3��-    
��-���� [	��d	 zp�J %��( 
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��D %S�� .G�> [	�d	 1%���- �# � +�#�<

.+/ 
���� �9 
��-��� ��d9  

     )�,- �C-���� 1*+�/ o��3-	 $��&� [�!G�l� 
j!�

 �� ��� %Vs�BMD 
�      
�T4� )�,- 
�>�� � +4�/��


� ���� �9 �	�� 
� H���J	 $� +4���-  1y6�4" ;�	 #��

 ��l> �	 
/�-BMI     �	������ ��� $S��_	 ;���!" �#

 .+/��$!G�l� �#  ��� �� $� �	900    o��3-	 $�MY�� ��

%��S�<1 	 
��l> r���V"� ��,���M� ;����BMI  �BMD 

+�#�< *+��&� )14($!G�l� �# . �  �# ��� �� ��C�#

$MY�� �� *��< � �G��1 +-#�� $S�_	 ��� $� 
���<1 

+-#�� �� ��� $� 
���< $� %VM-1   H��� :� �	 n�

BMD +4�/	# ����� )15(.  

$!G�l� :� �#1  2�� �	 �7- z�L ��� �#�� ��

��� )���1  �+/ �� Z(��BMD  #��� *+/ )16(. 

�l� �#$!G �<	 1��G���	 �# �	  $DBMI  ;��30-251   ��d	

��< �� 
s4>  ��d	 
   ��� 
�7S��b�BMD  %�/	# ���	 1 

BMI  �F��30   #��� *	���� 
-	����	 ��	�" )��� �� 

)17( . 1B��,� �# $�!G�l� �# �  ���C�#1 Compston  �

 �	�����
� ���� +44�  #�(� �� $����� ;�	   
6��D $�

 ��	���" %�!��_� #���V�� 5����E �	 �	 '-���� 
-	������	


C���M�/   
��� :�"���������	 ����� #���/1  �# ����	


����  ��� ��-9��� �� 60000   �F��� ��55   1H���

 �#  
C��M�/ n-��/ )��� �� 
6�D ��4" $- B��   ���

 *	���#�V- )�	XS	 	� H���J	 ;�	 $��� 1) #	#18(.  

$�S�� $� $(�" ��     :���T" �	 n�� 1$�!G�l� ;�	 ���

*#�" $� 
6�D ��D ��� �9 r�V"�	 
���� � 
!_�� 


 *#��" 
�7S�b� [	�d	 1
-	����	 ��	�" ��    
���D ����

$�J�-     �	 .+��#�C- [��Vd	 
-	�����	 ��	�" #�V�� �� �	

 %�#�+�b� $� $(�" �� 1�� ;�	     �	 1$�!G�l� ;��	 ����


� #��4&�� 1$-��- #	+!" 
�� $��(   $�!G�l� ;�	 ##�<

 $�-��- �3J �#    '���� ul�� �# � �"F��� �  ��"  $�� �  

+��� o�3-	.  

  

"�����2 � �3�   

����� BL�J $G�,� ;�	  $���-  �*��# �   $�S�J �	����#  �	

���s -�,�#
 *#	� �$ *���/  �  $���- ������  �392548  �#

  ���T�L	 
�/X� o��� *�C&-	# %��	   �	 $����� ;�+�� .

%���J   
�� ����    %�-��!� ����#   �����4S � [��,�,b"

 
�/X� o��� *�C&-	# ���TL	
� ��	XC��w� ##�<. 
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Abstract 
Background: Osteoporosis is one of the most prevalent diseases in the word with many contributing 
factors. One of the most controversial factors is obesity. On the other hand, recent studies have 
indicated that using regional body fat distribution instead of body mass index (BMI) may lead to more 
accurate information about obesity. So, this study was performed to determine the relationship 
between the regional fat mass and bone density using dual energy X-ray absorptiometery (DXA) in 
postmenopausal women.  

Methods: In a cross sectional study, 76 postmenopausal women meeting the including criteria were 
selected. Bone mineral density (BMD) was measured via dual energy X-ray absorptiometery method. 
all the quantitative characteristics related to obesity such as total fat mass, total lean mass, and trunk, 
limb, abdominal and pelvic fat mass were measured using DXA method. The statistical analysis for 
determining the relation of bone mineral density and regional obesity was done using SPSS software. 

Findings: The means (± SD) of total fat mass and total lean mass were 35570.3 ± 8858.1 and  
36945.0 ± 6228.3 grams, respectively. The means of bone mineral density and T-score of lumbar 
region were 994.7 ± 152.2 and -1.158 ± 0.915 g/cm2, respectively. The means of bone mineral density 
and T-score in femoral neck region were 0.77 ± 0.12 and -1.86 ± 1, respectively. According to Pearson 
correlation test, no relationship was seen between the spinal column bone density and total fat mass. 
Similarly, no relationship between T-score and total fat mass was observed in this region. The 
correlation between femoral neck bone mineral density and total fat mass was 0.22 which was not 
significant. The correlation between T-score and total fat mass was 0.22 in this region which was not 
statistically significant. 

Conclusion: According to the results of this study, regional fat mass had no statistically significant 
protective effects on bone density. Therefore, due to limitations of this study, it is suggested that more 
comprehensive researches with larger sample size should be performed. 
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��� � &+�,-�	  ��� �	��	 !��' #��    �1�� ���S*�

	�� _$V��L� M����:  W����3� ���2 1��� &������ �&

&*��     �	 &2��b ��
�( ;��	 �2 1%�	� �L% Y� �� #�	�

!��� ��>-+	 &� g�� #     E���H ����>-+	 P�6� �� .1���

���: ;�	 &%��� &%�.,�  ����%94/0  !1���' c�	�'

 ��	)10(.  

  

���	 	
  

 <�1� ��1�-��� �  �� (;$���) !��' �� &3$"
� #��

 � �&�
�,+ ���� #���$@-� E.b   � �
�( �	 �
�C

��	 !1�� &+�,-�	 R	��.  
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������� �	
� ��	�� ��� �� �� � ���� ����� �������  
������	 ����	 �������� � 

 ����1����	 
��� ���� ������� ����� ����� � ������� .  

	
�����  
��  ���  

 ����	��± �	��� ������  �����   ����	��± �	��� ������  �����  

��(�) *�+�  58/11 ± 50/21  110  92/11 ± 23/19  110  

 �(. �(/ 0�  00/10 ± 95/87  110  00/11 ± 02/89  110  

�)���2� 3���  55/10 ± 98/17  110  44/11 ± 53/15  110  

  
 ����2 ��� � � 
��!"#� $%�& .R ����	 
'�#��� (�� � ��) 	� ��*+ ,
��#' -�.�  

	
�����  
������
  

 �� !�R "�# �����	�$� %	&' �(�)  
r   �����P 

4�2!0 ��(�) *�+�  203/0  017/0  041/0  72/11  

4�2!0 �(/ 0� �(.   221/0  010/0  049/0  20/11  

4�2!0 �)���2� 3���  221/0  010/0  049/0  20/11  

  
 ����3 0��	1 .ANOVA )Analysis of variance (4�5 ��� ����	 
'�#��� (�� � ��) 	� ��*+ ,
��#' -�.� 
6��  

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

��(�) *�+�  Regression  78/638  1  78/638  

65/4  030/0  �5�6 ����  54/14848  108  48/137  

78  32/15487  109   -  

�(/ 0� �(.   Regression  83/682  1  83/682  

42/5  02/0  �5�6 ����  00/13599  108  92/125  

78  00/14281  109   -  

�)���2� 3���  Regression  94/693  1  90/693  

53/5  02/0  �5�6 ����  50/13559  108  56/125  

78  40/14253  109   -  

  

�,�  <�1� �2 �%
'1   &�� ��L%    ;$)%��$� �1���

  ) ���%� &�
��,+ ������5/21  	����� �	 �-��L$� (

)23/19 ) 	����� �
��( �	 �
��C� ;$)%���$� �(02/89 (

 �-L$� ) ��%� �	95/87    &+��,-�	 R	��� ;$)%��$� � (

) �%�98/17) 	��� �	 �-L$� (53/15.�
� (  

    <�1�� �� ��2 ��%
' �,�2   &�� !1���L�   ��
��

�	1/�    �
�C� �&�
�,+ ���� ;$� &)-.>,� E��H

    ?��� �� ;$���� &+��,-�	 R	�� � �
( �	050/0 

&*�� &� �9% �� .��	 �	�   ��%
,% YSb ��	��	 �� 1��

� �� �2)      	��$� �(���	 !�
�>% ��1�/� ��H�b &���

 � �
��� �-��L$� !����' �� #�����$@-� ;$��� &)-��.>,�

���	�  ?�� �� ��010/0 &*�� �$%   <�1�� .���' �	�3 

 &������ q����-%ANOVA )Analysis of variance (

�$: #	��       � �
�( �	 �
�C� �&�
�,+ ����� &�*$�

&��'^�� R����	 ���� 	� 	����� &+���,-�	 R	����  #����

� 	�.,� �&� ��	�	 � .1��  

�,�  <�1� �2 �
G3 &� �L%  
���� �1��   #���

F �$:    R	��� � �
�( �	 �
C� �&�
,+ ���� &*$�
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������� �	
� ��	�� ��� �� �� � ���� ����� ������� 
������	 ����	 ���� ���� � 

   &��'^�� ;���	 R����	 ���� �	����� &+���,-�	  �� ����

 ?�� �� ��L%	�.,�050/0 &*��  �;�	���*� .��	 �	�

�����: z����:  1��$�5� � ����	 ���>{� ���^��: #����

&�  ����$@-� ;�	 �2 ���'�$: !1**2 &*$�   �� &>���*� #

&� ��,� �� �*$�� ;�	   <�1�� .1%��4 E�	��H � Beta 

 
��� q��-% �t &� �L% 	� &���� ;�	 #	�� .1��  

  
 ����4 .Beta  �t  (�� � ��) 	� ��*+ ,
��#' -�.�

����	 
'�#���  

*��  Beta t   �����P  

��(�) *�+�  203/0  15/2  033/0  

�(/ 0� �(.   219/0  33/2  022/0  

�)���2� 3���  221/0  35/2  020/0  

  

�,�  <�1� �2 �
G4 &� �L%   
���� q��-% �1��

t  � �
( �	 �
C� �&�
,+ ���� �$@-� �� �� #	��

&*�� &+�,-�	 R	�� .�
� �	�  

  

0�)  

�����	� ���2 �	� ���L% &������ q����-%  ������ ;$��� #

    �;$���� �
�( �	 �
�C� � &+�,-�	 R	�� �&�
,+

&*�� � �>{�  	1� ��	 ;�	 .��	 �	�&*��   ��� �2 ��	

       R	��� �&�
�,+ ����� 	��$� ����2 ��� ��	��	

  ;��	 �	1/� �;$��� �	 &M� �
( �	 �
C� � &+�,-�	

&'^��  ���2 �� ��	��	 �$% #� �.,� �� ��&�   .1����

    � &+��,-�	 R	��� �&�
�,+ ���� ��)�� \�G �	

�$: #���$@-� �;$��� �
( �	 �
C�  &�*�� ;$�  #�	�

�$: #	��   &�'^�� ;$�,� &*$�   � 	��.,� �� ���   ���

!�
�  .1%	<�  �L$:     ��
�( ���^�: �� ��$% 	���M,� �

&*�� N�>��	 �
��  � 	��>%�� &�
,+ ���� ;$� �	�

� 	�.,�  1$�5� 	� ��) 1%�
,%2 &3S% W��Z��� �� .(

) 	����M,� �11�( #
3��" � 	����M,� )12 (� %���$ 

Dekel ) 	��M,� �3�$% (  q���-%  &e���L�  ���  ���� 

    ����%�� �� ���	 0�g ����	 ;��	 �� ��
� �� .1��   #���

�U(	1�    �
��� =�$Z� �� ��	��	 ���� #�/��	 #	�� #	

&*�� W�2	�-�	 Y� �
G �� ;$��� ��	�  ��
� ��� �9%

   ��%� �
�( �	 �
C� ��
� �� ��
� ;$,� .1%�$' �	�8

.��	 0�g �$%  

  &%1�� �
C� �2 �	� �L% �
( &���� �� #��-V�

�6� �
� Q� �	 �%�  ��%��	�'���| W	��9-%	 l��LZ	  #

 ��6� �
� �)�� �	 � �%� �	 	���    W	���9-%	 l���LZ	

 !1�L% !������       <����-��% Q�$M3� E�.b ��� ��%� #

�/% ;$� �� ��	 �-��' �	�8 ��� � � )13(  Wg��b .

YL7 �� �Zg� ���9-%	 ��	�     ���-�� #	��� �	1���: &���

   ��'	 .��	� ��)�� �)L*2 �� N�>��	 �� �)L*2 Q� &��

!�	1%	 �� &CV� W	��9-%	 �	 	�)L*2 c�	�' �7  #

      ��� #1�b ��� 	��)�� W	���9-%	 �	 ���
( c�	�'

	 �<�b ;�	 �� ��	 h��	� =$� ��( �,� ��%
' �� �	��  #	

&� ��-��     ��+
,S� ��� &�
�' ��2 1**2   W	���9-%	 �	 #	

�-��� }�>�%	 ) 1%	14.(  

  ��$� W�>��*� �� W	��9-%	 l
H
� �R��	 ;�	 ��

  !1�**2 ���S�	 ~��*� � ��9-%	 Wg�b �� � ���   ;��	 #

&� �Wg�b =M� �� 1%	
�    ���%� �
�( �	 �
C� #�$'

) �
� ~8	� �4��13�
( �	 �
C� .(    ���	�� ��� �&3*�

&� �4	 �$% �	��	 &+�,-�	 � #��� ;$�   R	��� � ��	D'

&� &+�,-�	 &%�S%� .1*����  � ) 	���M,�6 �(Rapee 

 �Heimberg )7� ( %���$ Izgic � ) 	����M,�8 (;���	 

�-��� 	� 1$�5� !�
,% 1%	.  

Y��b ) 	��M,� � �	^%15 ��-�� �2 1%�	� �L% �$% (

 �� !�	
%�( �� ;$���	1%��� &+�,-�	 R	�� <�-(	 

���	� &*�� #    <��/-%	 � N��>��	 =6� �!�	
%�( .��	� �	�



 

  

  

www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /333 ���� /��  �!� 1394 667 

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

&� ��-�� � R�.b	 ��L�1%	    ��� ;$���� R	�� .1���

     .��	� &Z��/-%	 ��4	 	1�%��� ��� � �)�1M�Knappe  �

 	����M,�)16(   �$,$,��" 	1��/� ���2 1��%��2 1��$�5�

  '�	
%��( ��2���2 
'�%
' ����	 � ;$��� &%�S$� �&

   &+��,-�	 R	��� �-L$� 0�	1� �� ���2��2 1� W�G�>��	

  �%�-��� ;$���: � g�� ��     ��� .��	� N��>��	 &�C$VL� #

�-��� ;�	 �� ��
�     ����� �
�>e� #	��� ��	 0�g ��

 ��	����	 &+���,-�	 R	���� � �
��( �	 �
��C� �&�
��,+

���%�� � �	� �	�8 ��
� ��
� 	� ;$��� W�2	�-�	  #��

Y� �
G �� 	� &%���� �
,% <�,+	 �%� #�� �� ���.  

  

������1 � �23�  


%��'1*.  �Z�/�1��;��$�U  �,� �	%�.2&  0�S%	 �� �2

	�;  ���^:��M,�# 1%�
,%� �	�)����# �&�,%�1*.  
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Predicting Women’s General Health, Self-Concept and Social Phobia  

Based on Their Spouses’ Characteristics 
 

Marjan Mirshamshiri PhD1, Mohammad Reza Kianmehr2 

 
Abstract 
Background: The purpose of this study was predicting women’s general health, self-concept and 
social phobia based on their spouses’ characteristics.  

Methods: 220 subjects (110 married women and their spouses) from Zarrin Shahr, Isfahan Province, 
Iran were randomly selected. They answered General Health (GHQ), Beck Self-Concept (BSCT) and 
Social Phobia (SPIN) questionnaires. On the basis of the descriptive research design, correlation and 
predicting type, Pearson correlation and regression statistical methods were used. 

Findings: The degrees of women’s general health, self-concept and social phobia were good 
predictors for these characters in their spouses. 

Conclusion: These results indicate that in curative programs for improving married couples’ general 
health, self-concept and social phobia, we have to consider them coincidentally. 

Keywords: General health, Self-Concept, Social phobia, Couples 
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��� ���� 	
�� ���1 ����� ������ ����1 ������ ������ ����1������ ����� ���� �2 �  
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�����  

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

�/0�1! '�2*�3! 40� �� 5(+ �*�� ���	� $ 6"� "� �� �!�
�
/ �  $.�� ��	7� �� �!�����8. " 9 8������8.50 -�� <��.  
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/� I(! '4�$ F.�C J���B "� �+ �� I(! $ � ���� ��0-7�  .(��� D	F ��!� ��&7�$ SPSS " ��!�� �+$ ��!�$ T " 2
χ &E� ���!0�  "

K�� � -7	G ��	H. 
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 ()K� ) (F(� I(!900/0  =P(. 
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Abstract 
Background: Due to less tolerant to surgery stress in elderly patients, their mortality and morbidity 
rates are high in open abdominal surgery. The purpose of this study was to compare laparoscopic 
cholecystectomy and laparotomy in patients aged over 50 years.  

Methods: This cross-sectional study was performed on 50 patients with cholecystitis aged more than 
50 years that underwent laparoscopy and laparotomy during 2010 to 2012 in Shahid Beheshti 
Hospital, Babol, Iran. The demographic data of all patients such as age, length of hospitalization and 
long-term complications were collected. Data were analyzed using chi-square and t tests and a p-value 
of less than 0.05 was considered significant. 

Findings: The mean age of the patients was 56.44 ± 5.38 and 62.24 ± 11.45 years in laparoscopy and 
laparotomy groups, respectively (P < 0.001). The length of hospitalization was 10.00 ± 00.00 and  
3.44 ± 1.68 days in laparoscopy and laparotomy groups, respectively (P < 0.001). Long-term 
postoperative complications were 4% and 12% in laparoscopy and laparotomy group, respectively  
(P = 0.900). 

Conclusion: The results of this study showed that laparoscopic cholecystectomy is a safe and 
appropriate method as first-line treatment in people over the 50 years of age. 

Keywords: Cholecystectomy, Laparoscopy, Gallbladder, Open cholecystectomy 

 
Citation: Darzi AA, Modarres SR, Hashemi SR, Yazdani A Farhangi B, Noorbaran A, et al. 
Complications of Cholecystectomy with Laparoscopic and Open Methods in Patients with More 
than 50 Years of Age. J Isfahan Med Sch 2015; 33(333): 669-75 

 

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. 333, 1st Week, July 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. 


