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Design and Fabrication of a Four-Dimentional Respiratory Phantom for 

Studying Tumor Movement in Radiotherapy with  

Magnetic Resonance Imaging 
 

Zahra Akmali1, Daryoush Shahbazi-Gahrouei PhD2, Mohammad Amin Mosleh-Shirazi PhD3,  
Milad Baradaran-Ghahfarokhi MSc4, Nader Fallahian MSc5, Sadegh Sherkat6 

 
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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� .�H# 	� !��:� \��� �� �3�� .�^+K� .�� 

.���� &���_= .�/� 8	
��* .�H# 	� `�0�� 	��#�� B�� U��)� B��� B��%P�D B/+��T� Q!�� 	� !��+S� T� "�� B�� &�=�#�= �)#�� C��':� ���=X .�H# 

	� a��]�0� !��+S� �� .�/� ���1S - '�# .�/� &��! Q��I� �)��1#.  

:����� ������ B��1�� 8&��#! �=����D 8!��� �� � ���  �� "�#���$%# &���! 8	,� B��&-!�+�  

  

: �!�� ��� 8���T �1R
� 8\bS� B���] ��HZ �1��Z. �����"� �� ����� � ���� ��#$ � ��%� ��&� '�(� )&$ *�+ ,�-
�� .$��+ .

 &�$45� �G3'D "�GP#�! 	Rc�1394 [33 )333 :(652 -643  
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 &�-0� ��12

 ,����� �
 �2 �#�32 � ���� ����  ��� ,�����  �#��.�  $�

4�-0 ���3
 ���-� ��5 ���6� & � �7 )1   ����� ����:� .(

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

    �� ��
 $� ����-� ����6� ��� �=. �%�> �2 & � <� �
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 &�-0� �� ���? ,�#! ,�%� ��% .���@A  
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��
��  !"�#� 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /333 ���� /��  �!� 1394 644 

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

,��#� ���.  ��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�
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2 �
 &E3# �%
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 I�� 
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 � &��    &��� G���7 O�o�.� �
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 &�-0� �
 �:

��. ) �#�11.(  

     W���3� ������H7 $� ��7K��
 qC�  ��6�P $�
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 ��&��      ����
 ,�����-� �� ,���#� � ,��%�  .��#�  ��

&��/#� �� ���-� ���6� �2 ���# ���� ,��7� ,��#�  $� ��%
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 &E3# ���
�
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 ������ �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��� ,��$     $� ,���#� � ,��%� ���%
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 +�2�� \.

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

 u���#� �6���7�#����>    S+��� O����(� ��
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,��#� ,��#� ���-7 � ��6� & � $� ��%   �� ���.�A ��%

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

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

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

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

,��% +2��� ��.��/
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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 �
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 ��� 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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Investigating the Relation of Drug Abusing and Oral Health in Addicts  

 
Zahra Saied-Moallemi DDS, PhD1, Azam Taheri DDS2, Hossein Hatami MD, MPH3 

 
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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 H���� $�       %����w�#	 ����� ��� %�S�� ;��	 ����  ���1 

H��G�� 
� u/�" �v����	 $��( �	 
T���� ���  +44�

   5���E �	 
-	�����	 %�!_� #�V�� x��� �v����	 �

%�U�����	 ��� ����� B�� 
� �� .#�/   1�� ;��	 �	

     �# ?��_�� �+�-�� ���� 1#��(�� y6�4" $� %��4� ��

   ;��� �# `��a> $� ������ ;�	 ;�C4� ��� � ��&�

      ;���!" z+�� ��� $�!G�l� ;��	 1��-�BMD   2�� $��

DXA      $�MY�� ���-� �# 
6��D ��� �9 
���� nw� �

+/ o�3-	.  

  

��� 	
  

;�	 $!G�l� $!G�l� :� �  
!l,�  H��� �# $� #��1393 

 ��� �� ���TL	 �	����	 
��� .��&" X��� �# ��-�

$MY��  � $� *+44� $!(	��+/ o�3-	 X��� ;�	.  

#��� ������!�  �	 [��V� $!G�l� $� ��-�$MY��    ���

 %/p<:� B6	+J    
<+���6 ;���>9 {����" �	 H�� 1

$,��� o+� �    ������� $�� U���	   ;�X�� ����   �dt��  ���

�	 ��	�" %�!_� 
-	���  +�4-�� ��M�+�Y���"	���  1... �

$,��� o+� � �����	# z�a�  �dt� ��	�" %�!_� ��

 
-	����	 +4-��  ���������-���	 ������	#   %�,S	�� �

#	���S	 $��!G�l� �# %����/ %���(  1;���4\�� .+��-#��

 B��G	 � ��C�� H��!��	 1   ��� �#��� ���  $��/p< �#

 1:����#X-    ��� )������ �	����� 
���J	�( o����3-	  

)Bariatric surgery( 1������ $� �+/ U�V� � ���t �d

-	����	 ��	�" %�!_� �� 1
 ������	# z�a� ?��/ 

�dt�  
-	����	 ��	�" %�!_� �� �   $�� %���_� o+�

$�	#	 � ������   $�!G�l� �	 |��> ������!� �	�4� $�

.+-+/ $�S�< �7- �# 

$��-��- ���3J 176  .+��/ $���S�< ���7- �# ���T- ;���	

	����� �$-��- 2�� $�  ���<    ;��� �	 
G	���� � ����9 �

 ��-�$MY�� �  X���� $� *+44� $!(	��  .���&"   
����

    	�	# 	� $�!G�l� $�� #��� ]�	��/ $� ���TL	 �	����	

1+-#�� +/ }���-	+-.  

 $� #�� [��L ;�+� ��� o�3-	 2�� o�3-	 �	 n�
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C4���� $��� �	 	+��	 1r���� ��� �   ��<+�44� %��/

%��_� $��- � nw� .+/ p>	 
V�� $VJ�a� 2�� $�1 

$��� �      1:��S	�<��# [���UE	 B���/ o�F [���UE	

z�a�      $,���� 1
�/��� %��G�!S 1��C��� � B��G	 � 

������ ���� � 
C�M�/  1
S�a� �����	# 1��� ���

  1$���pi" %�!��_� 1
-�����# �������� 1
C��MY�� ;���

B��� z�a� � �� '�( ... .+/ %Vd � ���9  

5�,b" ;�	 �#1 $l�	� �  *#��� ��	�" � 
6�D ;�� � 

 
-	������	 
-+��!� %��S�< �	���6 
������ #����� $���

'���(    ;����!" )���� �# B����/ �9 [����UE	 ���9

 � 
-	����	 ��	�" %�!_� ;��!"
6�D %�!_� #��.  

'�( 
�L	 �	X�	    $�!G�l� ;��	 �# [���UE	 ���91 

 �	 *#�T��	2�� DXA  2�� ;�	 .#��   �	 *#�T���	 ���

$!/	 }p( � # �� n��	 *���/ $� �v�-	 �   � 5��6# �	

  $�� �#��6 
�(��" ��c    � 
-	�����	 %�S�� 
����/��	 

 �	+,� ;��!"BMD *#�� ��	�" �� �  
-	�����	 
-+!� 

%S�� ���� '���" ;�4\�� �   '����" $��( �	 �+� ���


��D %S�� 
� .+/��  $�!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

BMD  �Tscore *#�" ��   ��� .%�	 *+�9 �+� 
��D �

   
C���MV�� ������9 Z��MJPearson  ��	���" ;���� 1
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*#�" � [	�,S ���� 
-	����	  $�l�	� 
��D 
�� �  �


��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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 *#��" �	+,� 1�C/�+��  
���D �    mU�L	 ��� �	���

 �	 	+( 
��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-��/ )��� �� 
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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. 

Keywords: Osteoporosis, Total fat mass, Bone mineral density (BMD), Postmenopause 
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W��e�      ��
�� 	� ;���6� � E����� � &+��,-�	 #��

&� �	�8 &���� ���: ;�	 &�	�� .1��  �.��/� �� ���%

�����: ���� �����%  [��3% W���+ #Rozenburg 55/0  �

 
� �����>-+	88/0  
	�����	 �� �79/0  !1���� c�	����'  

 ��	)10.(  

������: ������% ) &+����,-�	 R	����� #SPIN  �����  

Social phobia inventory  ����: ;��	 :(  ����%  #17 

!�����  ����
� ����� ;$-��.V% �#	Connor  
	����M,� �

 � ��	 !1���' ;��1�3 ��$b   �R��� &*$Z�� Y��+ #

     &����� 	� &���+�G	 &M�y
�Z
��$� Y���+ � k�*-�	

&� �.��/� �� !��� &�	�� .1*2   �� 

���� ;�	 q��-% #

&%�
��� �	 !��' ��      R	��� <�-�(	 _$V�L� ��� ��

&%�
��� � &+�,-�	  ��� �	��	 !��' #��    
�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	��.  



 

  

  

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /333 ���� /��  �!� 1394 665 

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

 ����1����	 
��
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���� ����� ��
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�����  
��  ���  

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

��(�) *�+�  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   -  
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� � ��) 	� ��*+ ,
��#' -�.�

����	 
'�#���  

*��  Beta t   �����P  
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�)���2� 3���  221/0  35/2  020/0  
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	1�%��� ��� � �)�1M�Knappe  �

 
	����M,�)16(   �$,$,��" 
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%��( ��2���2 
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' ����	 � ;$��� &%�S$� �&

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

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

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

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

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

Y� �
G �� 	� &%���� �
,% <�,+	 
�%� #�� �� 
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������1 � �23�  


%�
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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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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. 
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