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4�#K    ��#c% ���� 3  �4   �O�0%#% ��� 2  ���7� � F��   

10  80� I( 2#K�80B #� 2#K   �� ��( #� )�71�(���@

D�� �� j3( � ��� Z" 4  ��7�250  �500  80�  2#K

 4���X6 ����� 2#K�80B #�   ��@ �  ����B  ���  D���
 

 B���G .����>� '?�"�� U��  �#M�
 ��� "   '�5�

       D��� ���  ��g��"��@ u"�#�: �� u0�M� ��� r��s%  

12   "���:�� '6��(/   �"���%    Q�0� � ����� 2 ± 22 

����  ���( �   ��#�K  ���   ��� ��@  �(#�(�  C@ � �x�i

?�B  ���: ����5g�    #�� r�0$M% =�"� 2�c�� ��%�#b .

  =0��� =0�����L ^���(�    D������0� ������ ��  ��88>1�

.�"�#K 2�c��  ��g�"��@  

���s6 � ���B     � j�b � ��05% ���(�" #5: ���

�80(� �� �0"q%  4��0K �      .��: Z��G �"��( �� �^���:

���� 4���: Z���G �����B  C�0��(@ 4�g���(� � 4��7���(�

 )�Q0� �� .�"�#K ���b  �"#��1�1500   4��0K ���b 2#K

    D��� ��� � ��: *�89� #s$� C@ ��24    ��� '6��(

  �80�(� ��� j3( � �"�#K *�89� #�0: � 4��7�(�  �

       C��(� ��#�� �����#� =�"� .��: #��80?  ?�
 xi�B

 L��  F��8M� 2�>% .�"�#K ��#�% ��� �� �4����    ��� ����

�@ '(�     y�G u"�#�: �� ��%������� � 4��7��(� �� �4�

   4���X6 j3�( .����: z08Y%      )��� ��% 4��: ��05% �

.�"�#K ����5g� �Q"#? �� A"��@  

4��� )���"�b �� �A"����@ � U���� �����   "�#M��
  

   U����50� #���%� ����� �������>� �   �����G '���5�  

4�������   )��������  �#���( {s���( �#���0K  ������  

 �)�#���(���%LH )Luteinizing hormone ( �FSH   

)Follicle-stimulating hormone (� O��8L  )����0�

 .�: ��?#Kj3( �/0� ���   )���0�  ����G ��: �� � 

 F�8M� =01��#?10 �
��  )@ � jb .�"�#K ����5g�

�/0� 4���B U��#b 4�g�(� �� �� �  ��#L  �?�� '�?#K 

� �?�� p�8� )@ �  5%0� �: .�� ������   #�( V&��$�"1�  

5 �0#�����#�� �����>� � � �?����  5%��0�  U�� ���� �

8�B�%�>�0= -  ��|�"=  }����@ �0Q�  ����: . ��S1�s� � 

�0#����?���"Z �� 4��7�(� �  ~���(�#�0�   %��$0$M% 

^�03>1�   F���)IX71�  =�b�m (�  �����#� �  2#��  ��Q�?�� 

Olysia )Soft Imaging System GmbH, Germany (

2����c�� ����: .������S% F�8���( ������ ��K�%��#3���(� � 

(�%��#3(�0�' 1�%#(  � }"�01 �� ���� {s(  ����� 

(�#�   ��#�L  '�?#K . ��f>�0�= � �0g��0=  #�sL  ��1�1 � 

2#3(� �( � b�  8%02� �"� 4���� K0#� �:.  

4���   4��7���(� ���� ���2#��� � ��Q��?� SPSS �9����  �22 

)version 22, SPSS Inc., Chicago, IL ()��@ �   ����

One-way ANOVA  �Tukey �� � {s��( ���S ���� 

05/0 < P .�"�#K �08M% � �"Qc%  

  

���	 	
  

 ^�(� #� F���1 �)����� =0g��0�   )�#��(���% ���

 �FSH  ��4�#K    ��#c%2�      ����: 4�#�K ��� '!���

 �S� A��B  ����':�� )05/0 < P  )�Q�0� �=0�f>� .(

 � )�#�(���% )�����FSH 4�#K ��   �#c%1   '!���
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 ��4�#K ����� ���:  A"�Q?� �S� ���  ���)05/0 < P .(

)����� =0g��0� ��    �)�#��(���% ����LH  �FSH  ��

4�#K   �#c%4  Q0�  ��� '!�� 4�#�K    ��#c%2   A"�Q�?�

 �S�  �: 4����� ����)05/0 < P  =0g���0� =0�f>� .(

 b� #sL �1�1 � �"� 2�08% 2#3(� �  �� �(4�#K   �#c%1 

���� '!����  ���S� A"�Q��?� �����: 4�#��K  '��:�� ����  

)05/0 < P.(  

 �� F���2    �� ��J�N�    ��B ���:   )���� k"����

4����  �S� A��B �  b� #sL =0g��0� ���   � ��"� 2�08%

�1�1 2#3(� �  �� �(4�#K   �#c%2     4�#�K ��� '!���

) ��� ���:05/0 < P b� #sL �=0�f>� .(  � �"� 2�08%

�1�1 2#3(� �  �(��   �#c% 4�#K4  '!���  ���  4�#�K 

  �#c%2�  A"�Q?� �S� ���� ':�� )05/0 < P.(  

 r��!& F�����3 � =0g����0� F�8��( �����S%  �����

 ��K�%��#3(� �'0(�%��#3(� � 1�%#(  � }"��01   Q�0�

 ��4�#K    ��#c%1       A"�Q�?� ����: 4�#�K ��� '!���

 ����S� '���:�� ���� )05/0 < P =0g�����0� .( ������S%

F�8(  ��K�%��#3(� ��� � '0(�%��#3(� � }"��01  ��

4�#��K   ���#c%2    A����B �����: 4�#��K ���� '!����

 ���S� ) ��� )����� ����05/0 < P �=0���f>� .( �����S%

F�8(  ��K�%��#3(� ��� � '0(�%��#3(� � �� }"��01 

4�#��K %  ���#c3 '!���� ���� 4�#��K   ���#c%2 ����� 

A"�Q��?�  ���S�  ���) �����05/0 < P(.  =0g����0� �����S%

F�8(   ��K�%��#3�(� ���  �'0�(�%��#3(� �  1�%#�(  �

}"�01 4�#K ��   �#c%4   4�#�K ��� '!��    ��#c%2 

 �S� A"�Q?� ��� )��� ���� )05/0 < P.(  

�S1�s�    �b� ���� )���� #;�� �   ��1�1 �2��08%   � ���

4�#K ��  �0���0� '?��   �#c% � ���: ���1   ���G��(

 � )���  S0!&    ��� )����  �?��� V&�$�  (�#� .����

 b� '��9;    ��1�1 #�sL � ��"� 2�08%  2#3�(� �   �� ��(

4�#K   �#c%1 A"�Q?� ���: 4�#K �� '!��   ��S� ��� 

 �� �4�#K   �#c%2      A���B ����: 4�#�K ��� '!��

 b� '��9; �=0�f>� .'?�"   ��1�1 #�sL � �"� 2�08%  �

2#3(� 4�#K �� �(   �#c% ���3  �4  �� '!�� 4�#�K 

  �#c%2     �b� ��  �?��� ���G��( .'?�" A"�Q?�   2��08%

�1�1 ��"� 2#3(� �  � �( F�8�(    ��K�%��#3�(� ���� �

 �'0(�%��#3(� 1�%#(  �}"�01 �� 4�#K   �#c%2  ��

 ���1�1 '��?�� ���G���( ����� ����"�#K O��"#9% D���:  �

2#3���(�  �� ����(4�#���K  ����#c% 3  �4  '0S���;�

C�8s� ��:) ':�� �#% 1.(  

  

 ����1��	
�� . ������ �
��� ������ � ����
�� �  �
�LH )Luteinizing hormone�( FSH )Follicle-stimulating hormone(  �

���  �! ���"#�"�$ ��%
&� !��� �
�  

                    ����  

��	�  

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

LH )mU/ml(  010/0 ± 050/0  008/0 ± 070/0  007/0 ± 070/0  007/0 ± 090/0  *003/0 ± 130/0  

FSH )mU/ml( 006/0 ± 040/0  *010/0 ± 170/0  *030/0 ± 170/0  030/0 ± 190/0  ¥050/0 ± 300/0  

) �" ��-�./ng/ml( 530/0 ± 870/2  *900/0 ± 600/5  #200/0 ± 070/1  160/0 ± 670/1  ¥720/0 ± 930/2  

FSH: Follicle-stimulating hormone; LH: Luteinizing hormone 
4��� �� �� D��
 =0g��0� ± ��#M�� )�0� ��0S�  .'(� 4�"�#K  

*  �S� A"�Q?� ���: 4�#K �� '!�� ��� v#  �S� A��B ���: 4�#K �� '!�� ��� '¥  �S� A"�Q?�   �#c% 4�#K �� '!�� ���2  
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����� ���	 �
 ��	 ����� �� ���	����� � ��������� ���
 �
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�� 	�� ���
��   

 ����2��	
�� . �%�% �&) �
��� ������ � ����
�� � *�+#� � ,-� � .
# ���  �! 
	�. *��/$ (���0��) ��%
&� !��� �
�  

                   ����  

��	�  

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

�0-0  12 ! 3�� 4  5��  13/13 ± 74/349 *70/23 ± 29/431  #39/8 ± 37/266  52/12 ± 11/301  ¥35/27 ± 14/351  

���  12 �6�5 !-7�/  35/7 ± 52/93  *22/13 ± 927/123  #25/3 ± 04/72  99/2 ± 59/86  ¥69/4 ± 32/108  

4��� �� �� D��
 =0g��0� ± ��#M�� )�0� ��0S� .'(� 4�"�#K  
*  �S� A"�Q?�  v���: 4�#K �� '!�� ���#  �S� A��B  v���: 4�#K �� '!�� ���¥  �S� A"�Q?�   �#c% 4�#K �� '!�� ���2  

  

 ����3��	
�� . ��/# �
��� ������ � ����
�� � ���  �! ,%�$�# � 2	��% �3�#�$
��+#� �,�� �$
��+#� �
� ��%
&� !��� �
�  �! ��/# !���$)

,/�� (45�� �"�  

         ����  

��	�  

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

��-8-/�� 3��  48/3 ± 85/66  *48/4 ± 50/84  #45/2 ± 16/41  ¥67/3 ± 00/57  ¥67/2 ± 83/64  

97�-/�� 3��  83/2 ± 16/67  *44/4 ± 00/87  #52/1 ± 33/47  ¥59/2 ± 50/63  ¥30/2 ± 00/66  

:6�70  52/1 ± 33/10  *70/1 ± 33/22  #57/0 ± 50/5  ¥58/1 ± 33/12  ¥68/0 ± 50/14  

�0-/ �  94/0 ± 83/7  *44/2 ± 80/20  36/0 ± 00/5  ¥51/0 ± 33/8  ¥57/0 ± 05/10  

4��� �� �� D��
 =0g��0� ± ��#M�� )�0� ��0S� .'(� 4�"�#K  
*  �S� A"�Q?�  v���: 4�#K �� '!�� ���#  �S� A��B  v���: 4�#K �� '!�� ���¥  �S� A"�Q?�   �#c% 4�#K �� '!�� ���2  

  

    

      
 ��:1�/0� '?�� . ��Q�)  "�#M
 U�� �   "�>�20}�� � =080�B�%�>� �Q0�@– ) �(="�|�SPG:  ��K�%��#3(� �  

SPCІ:  ��01�� '0(�%��#3(�L:  �(}"�01CTRL ����: :Ex1  �#c% :1 �Ex2  �#c% :2 �Ex3  �#c% :3 �Ex4  �#c% :4.  
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���  

Q�m�%��#3��(� � � �������� D����L �� ���#��; �����"�#?

�H� �01�%   '�(� )�����  �    �#��8>6 � ��01�% �� FN��G�

V"�: � 2#3(�   �� ��>: �� )��#� �������� �86 ="#% ��� 

)13(. ���01�% '�N��( ���H��  � ���"Q0? u"�#��: � #Eq����

 "�0>0: � Z"m�1�0� �  ���c"� <6�� '(� =�>� �B '(

  ) ���: 4��� ����� �m�1�"Q0? �#�8>6 �� FN�G�14.( 

      K��� u0�M� ��  �78�9�  "�0>0�: �  �"Q0? ����6

 � Q�m�%��#3(� ��"�#? O"#9% O!( �B ��#K   ����� ���:

  '�?@ � ��0&��Y� ����%#b  A�B     � 2�>�( D��!0B#% ����

4��"�@  �  s0M� ���   .�:��  

�S1�s� �    )�71��(���@ Q"��c% �B ��� )��� #;��

 #sL �)�#�(���% )����� A��B O!( b�  ��"� 2�08% 

�1�1 � � 2#3(�    F��!�� ��� �=0�f>� .'(� 4�"�#K �(

 �)@ Q"����c%F�8���( ������S%  ��K�%��#3���(� ������ �

 �'0��(�%��#3(� 1�%#��(  �}"���01  .'��?�" A����B 

  )�71��(���@ I(  B���G �#X� �'(� 4�: U��QK

 #E� �H� �01�% ���#�����b  G#� #� � "�#M
 U�� ��

 �  O!( � ���xK   )������ )�Q�0� A"�Q�?�   ����LH �

FSH     )� �2#3��(� �����S% �)�#���(���% A����B �

�/0� ��  � Q�m�%��#3(� ���� � ) ��:15(.  

Jamil 4��� U��QK )����>� �  )�71��(���@ �B ��� 

4����� #��00Y% ����c"�  "������% � 2������#B  ���m  �� ����

u0���M�   �=0����f>� .���� ��  1�8���( '����B ������

   4���#0K ��� F��X%� �� F�"��#�(� �� )�71�(���@    ����

 � '��L� )m�#�(�   �#��8>6 V��� �r"#& ="� � � ��B

 �  ������ {0M
 ) ��:16 .(  

Soto 4��� U��QK )����>� �    )�71��(���@ ��B ���

 '0
�G ���� Z0�m�#�(�   4���� I�#�� )����6 �� �  �

  '�(� �#�s� ="#B���� I��0( F��S% )17 .(  U��Q�K

      I���0( [0S�/% O!�( )�71��(���@ ��B '(� 4�:

  �� FN��G� �  ��� n�8� �� #0Gq% �4��� � #�  8(��%

 )������� Q����(   ���  ����� ����� ) ����:18-16 .(

     ���: � ����S% � ��� '�070B ��� #E� �� )�71�(���@

 2#3(� � #00Y% ��   )������ A���B <6�� � ���   ����

 � ����#�  ��� ) ��:19.(  

�S1�s� k"���  �Umar   4����� )���� )����>� �  �

oG�: �  G#� �� D�#00Y%  �2#3(� ���S% �8>� � ��

 )�71�(���@ �#X� �  :�� Q�#L F�!8K � �/0� )�

�fB�G ��   �� #� ���� �  ) ��:��20    �=�"� #�� ���� .(

 F�>���  ��      � ��#c% 4�#�K �� )�71��(���@ I�( ���

    F�8�( A���B ���/0�  �?�#%@ <6��    � }"��01 ����

A��tb �� )@ k"��� �B ��: )�#�(���% )�����  ���

4�: 2�c�� I�  8!L � ) ����  ���G21-20 �14  .( 

F�( ��    ��� *��!%�� �� ���0�� D�$0$M% �#0G� ���

    �)���������b ������� ��� #�� [�8�9� )���0K D�#E� 

  Q0?��30�  ������� ��M� � �/0� '?��-    2��c�� ����K

) '(� 4�:8  4��"�#K U��QK ���S�� D�S1�s� �� .(

4��X6 �B '(�      �4#�% 4��: �)�#�76 #�0J�  ����0K �

)����� A"�Q?� O!( �0!c� � U�c�#� �#0(  ���

^������%�30� ����M�- Q0?���30�-  �� � 4���"�#K �����K

 ��M% � 2#3��(� �����S% A"�Q��?� ���� �'��"�5� #��� )@ p#

��:�� #0Eq% Q�m�%��#3(� ) ���28-22�S1�s� .(   #�;�� �

4��X6 Q"�c% �B ��� )���  U��� �� ���B  �@ �   ����

  )������ A"�Q�?� <6�� �)�71�(���@ �� 4�: �$1�   ����

 �)�#�(���%LH  �FSH   ��     O!�( �=0��f>� .���:

 b� #sL A"�Q?� �1�1 ��"� 2�08%  2#3�(� �   � ��(  ����S%

F�8(  ���(�2#3   �� �(      ��#c% 4�#�K �� � ���:4 �

)��� ��/0� '?��  �"m�1�%�b  (�#�    ��� '0S�;� #K

.'(� )@  S0!&  !"#$% ��&  
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�� ���%  ���  A�$�  I�5�   )�#��(���% )������ �� 

���� �Q�m�%��#3(� {;�� '(� �B �� D��
 A"�Q?� 

�)����� ="� ���S% 2#3(� ��  � A"�Q?�  .���" )������ 

)�#�(���% �� �(�b ��  Z�"#M%  ��� LH  �M�:#�� � 

4�i � Q0?�30� F�8( u(�% ��� }"�01  ���/0�  ��01�% 

 � .��:  F��>���   >��0���� ����   #�� ��B  ̂ ��(� )@ 

)�Q0� )����� )�#�(���%  j�b  Q"��c% �  4���X6  �

���B  �@ ��?�" A"�Q?� �'(� �  r�"#&  #0Eq�%  I0$���� 

="� 4��X6 #� F�8(  ����   A�9� ~�#%�����K   ����L 

Q0?�30� �  A"�Q?�FSH  �LH �:�� )29.(  

� �#&  �#�g"�    �� F��>���  ����B ���  ���  ���& 

#0iO����� I0$����� A"�Q��?� {��:#% )������� ����� 
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Abstract 
Background: Endosulfan toxin is an organochlorine pesticide reduces the ability of reproductive system. 
In traditional medicine, herbs are used for treatment of infertility. Boswellia thurifera herb is used to treat 
various diseases. This study aimed to evaluate the effects of Boswellia thurifera aqueous extract on the 
structure of testis and sexual hormonal changes following administration of endosulfan toxin.  

Methods: Forty immature male rats (aged 4-5 weeks) weighting 100-150 g, divided randomly to five 
equal groups. First group received only distilled water; the second group received 500 mg/kg/day 
Boswellia thurifera aqueous extract for 4 weeks; the third group received 10 mg/kg endosulfan 
pesticide for 2 weeks; and group IV and V received 10 mg/kg endosulfan pesticide for the first 2 
weeks and then for 4 weeks 250 and 500 mg/kg/day aqueous extract of frankincense. The endosulfan 
pesticide and plant extract were administered once per each three days and daily via oral gavage, 
respectively. At the end of the experiment, the rats were anaesthetized with ether and blood sample 
was taken from the heart. Following luteinizing hormone (LH), follicle-stimulating hormone (FSH) 
and testosterone levels were measured. The testis were removed and stored in 10% formalin solution. 
The tissue samples were fixed and dehydrated with alcohol. Serial sections of 5 µm in thickness were 
cut using a microtome and stained using the Hematoxilin-Eosin method. 

Findings: The mean seminiferous tubular diameter, germinal layer, testosterone and FSH significantly 
increased in group IV compared to the group II (P < 0.05). Besides, the spermatogonias cells and 
Sertoli and Leydig cells significantly increased in groups III and IV compared to the group II  
(P < 0.05). 

Conclusion: The administration of aqueous extract of Boswellia thurifera probably decreased 
endosulfan effects; so that, significantly increased the activity of pituitary-testicular axis and improved 
the testis structure. 

Keywords: Boswellia thurifera, Testicles, Pituitary, Endosolfan 
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����� � ?#� BT-� B� 8�� 	
���� c���  '��C�A� 

B$�C, %�, �����+ �',�� +��� %��� �',�� /��\� 

��:0 �'��CA� /�EN �, �� �E=� ��� �j�M�� ��� ����� 

�g$� �',�� CEW�� �+ B�-M@� %�, ����� � �Ekl� �� 

+���M�  ��W�+  /M�<[  %��,  B��-M@� �  �/���1� �+ 

9EM=� c��� 	��<� %+�� !����A �� ��EX %  BI��T

B���� /EgE� /A� � 	��#� % �� �� .+-0 ��A�U  ?#�

       �%���� �E�=� /���+�� /EI�\� m��&� B�� BT-�

    	���.� +#�@� +-�� � !���+ !#��� 9����� DT-�

�� +�A .+-0 �8�� �� �$� ?�
  /���  ���  �1T-��  n��� 

	
���� 8�� �� %�EW.EX %��� 	�-& +�EH.   

�� �T !"  B��  !������ME� ��  !�����  ������  8E�l�� 

/��� BI��T � CE� #1� ��+  B�gEo� %  ��EL�  !����+ 

���� �#��0�� %�����\ /���� B��� ?���M� �,�������� � 

B�-M@� %�, !" �� B�MT ��-Ef��� !������ '2�  %��, 

%��+� �+-� �� /��� ��+�-��� #$0�� ��  #�$��-��  B�� 
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��-� �+ ��� !���+ � %�Q���  /����  B�I��T  %��g�� 

'Q� #$��M� .�� 8�� �� h#, ��� 8��  �B�I(�L�  ������ 

/EI\� ��J���� %�, ������-  ������ �+   !�������

'2� ��-Ef���  %��, %��+�  !������ME�   (P) %���,C(�

!�1g&�   ) %��+� '$�� 6���� ������� p�� ��ROSA 

 ��Rapid office strain assessment  ��� !" q����� � (

E=� �+ *E�-�-H�� �L� 9��-�+-� ��� �.  

  

��� 	
  

BI(�L� *� �BI(�L� 8�� %  �gE�&-�-    Z-�� �� ���E�=�

    ��-Ef���� !������� %�� ��� B� +-� �ILQ� %�,#�J�� 

.#0 ?�@�� !�1g&� (P) %��,C(� !�����ME� %��+�  8��

 � %��+� 9$����X %
���� +�#��I� /���� B��� �!�������ME�

   ?��@�� /�1T �Z-$�� %��+� %�,#J�� +-T� 8E$rM,

 .#0 ;�2��� BI(�L�  

71 B�-M� B� 	�-& A+�s�� �E��M�<E* �� (E/< 

!�$���� 9N�0 �+  �,#�J��% ��+�%  +-�T-� �+  #�J�� 

CH����$� ;�2���  #�#�0. I� �E��   9���0 +��� !������� 

f���E��-  �,#�J��% ��+�% �E !������M    B�� (P) ���,C(�

�M��9 ���M, B�%  9[�#J ��*  BQ���� j�� %   �+ ����

�,#��J��% ��+�% ����8 �E!�������M  B������� � #$���0�+ ��

 9[�#J3 f��� �� /���E��- � �����#�+�� I� E�E8   #�0

 .+-�9�[ B�-M� ;�2��� ��  M�� � ��, �E9  '���X  B���� % 

�� �?�� �\��/  Q=� �+ /���0 /1T +�A �Et �+� /�A� 

�� .#0EB %     �B�I(�L� �+ /���0 � ;��2��� �� 9�[ +��A�

 ��-��*  A D�U `s2��EC� ���  ������   � #�#�0

+����A� W���<�0 ����)+����,% !-���� �	����QA �E��-��g 

���+�-��( (-�����E��- H����X� � t���A +�*��< � +����W 

�J������,% ������ - ������   .#�#.� BI(�L� +���  

  +���A� ��-M� /��� ���� Z��0 �� 9�[ �8E$rM,

!" ���M�T� � ����� ����M<T /��� B�MT ��   ��� �,

'��X �� +�g��� B��� ) ��-M� /��� %GHQ-28 �� 

General Health Questionnaire-28 .#��0 j����$� (

 '���X 8�� P��� �� B� ���$����   �B������� �E��  ��1���   

23 �� ��.E�   ���E���) #�#0 huJ BI(�L� �� �#$�0�+23 

 /EI\� �W��E� ���
�� �/��� ;-�L���  ���M�<T- 

����� +�A  .(+-� 6�MT     �+ P���� ��� 	����U� %��"

#,���.� p�� '����X � %� B�����    ./��A�H 	�-��&

     ��� /�<E�-�-H�� *�� ���-� +��A� /EI\� �������

 p�� P���ROSA   .#0 ?�@��  

E0 !�CE� ����� /1T������ 	
���� Z- -   ������

'��X �� B���  ��J����� %   ������� %��, -   ������CMDQ 

)Cornell musculoskeletal discomfort questionnaire (

 '���X 8�� .#0 +�g���  B����    6�MT ��C��� *�� �  %��"

��J���� %��� 	���U� ������ %�,-    /��� ������

 ��-� B�Hedge  !����M, �/�� #0 8��#� )13( .

 8��'��X  B����   B��J�� B�� �+� » ������A ��J����� �« �

»��J���� 	#0 « �»    B��g, �+ %���� !�-�� �+ �Ekl�� % 

B�0uH %��� «B.Q� %���+ B� /�� #0 7E^$� %   !#��

�� #0��  �12    Z-�M@� �+) !#�� -��20   �� /M�<[

  ��� ����[ CE(��" +�-� �� (!#�  �,+   �������A 8EW���E� .#

 %����� ��J������12  ���M� !�-��$� B��� !#��� -���� % 

������ 	
����-      j��J �+ .#�0 B����=� ������

'��X 8�� ��\�J B���   #�=�� 	
��� �+ %   � ������"

 ��� ���[ +�g��� +�-� !�1T %�, �-.� �W�+   � +��EH

      !�C��E� ������� �+ #$M��0��� %��C���� !�-��$� B���

��J���� ������ %�,-   B���$�0 9��� �-U B� �����

     D���\ ��� !" ������X � ������ �!���� �+ ./�� #0

Cronbach's alpha 986/0 ) /�� #0 B���=�13.(  

p�� 8E� �+ #,�.� %�,    ��L� 9���-� 8EEI� %�
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 p�� �%��+� ������� �E����=� *����E�-�-H��ROSA   

)Rapid office strain assessment  � ������ %���+ (

���X   �+ *�E�-�-H�� ��L� 9��-� '@$� �+ ��
�� ��

B$E��  %�� B����� �� ���  #0��)14(  �+ �������� 9J��� .

�� ��&� '2� B� 9��0 �p�� 8��  B� #0��  �� _�X

  �+ ���,��E��� !+-��M� `2��.� � '��2� ���, 9��EM��

'2� B=g& ��(#$& %�, %    ���E��� �8�g�� � �W.��M�

      ���E��� �q-���� j��#�T �+ #�E�� B=g�& � ��-0-�

 ���1�ROSA �M� .#�" /�+ B�   �p�� 8��� ���1� %

10-0 +-�  ��E��� ��#Q� B�5-3  ��#., yL� �� ���J

 �� 'E� ��E��� �5   � 	����\ �W���E�   	���#�� ?��@�

) +-� #0 8EEI� *E�-�-H��10.(  

   �8��� B���MT �� +����A� *��EA��H-�+ 	���s2.�

 �/E<$T+-� `��0 % ��#� BQ���� � %    Z-�� � ����

'��X ��M, CE� 9:0 B���  %CMDQ   .#�0 %��"+�H

�!�����X �+ +�+ ���,%   �� +�g����� ���� #��0 %��"+���H

?�������   %��������" ��C�����A�SPSS B2�����<�  %20   

)version 200, SPSS Inc., Chicago, IL ( +�-���

 ./A�H ���[ 9E�=� � B�C@�   8E�EI� � B����=� /1T

`��0 /EI\�   ̀ ���0 �� �B�I(�L� +�-� %�,   %��,

 q����� ����� /1T � #0 +�g��� j��#T � �gE&-�

`��0 �M�) *E�-�-H�� %�, % ROSA(    	#�0 ���

��J����  ������� %�,-    ���" �� C�E� ������!-   %��,

Pearson  �Spearman .#0 +�g���  

  

���	 	
  

 %�� �����71      �+ 9N��0 ��-Ef���� !������� �� ��g�

 !��<��� �+ !�����ME� %��+� %�,#J��1393   	�-�&

  �+�#�I� 8�� �� ./A�H39  ) ��g�9/54    � +��� (#�&�+  

32 ) �g�1/45      �+ ��,�E:�� ����� .#��+-� !� (#�&�+

 j�#T1 ./�� #�"  

 �����   ��J����� �������A 6���-�   ������� %��,- 

Z-E��0 B��� +�+ !���.� ������� 8���� ��J������ ���,  �+

?�#��    %��
��� 	#�0 �� ���-Ef��� !������ ���[-A %�,

BEJ�� �+ +�+ B� %�-U B� V+-� ��+�-��� %    ��� !+��H

5/77      �������A Z-�M@� �� /����0 8����.E� �#&�+

?�#�� �+ ��J����    !������� 8E�� �+ �� !#� b��2� %�,

 �B��0 ��M� �J�-� �+ +�+ DE��� B� �!" �� #I� ./0�+

      ��� /��+ i�� � /�.X ����[-A /M<[2/73 �9/64 �

0/62  �9/54  +-��� B��� �� /�����0 8�����.E� #��&�+

     �J�-�� �+ +�+ 8����M� �8E�$rM, .#��+�+ z�s���

    ��� D�E��� B�� �X !�� � �X b� ��X {��2/28 �6/29  �

4/32  #&�+ ��� !�.� |���� .#�#0 p��CH    B�� #�,+

�G���+��A� /% B� P�<J� +�+ � �����J ���#��� �+ � 

#$���0�+� #��$)�8 ����� �+ ���  B����@� �� 7����� 8����

+��  j�#T) #��2.(  

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

����� �	��� ������ ����	�� 

(���) )� 21/7 ± 00/39 39 

) �+"kg( 80/11 ± 90/73 9/73 

) �-cm( 80/8 ± 28/168 28/168 

�./ 01�
 ) ���2 32kg/m(  57/3 ± 02/26 02/26  

�52�� 3  (���) ��6  50/7 ± 50/15  5/15 
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 ����2�"#� �� ������� $%��� . �"&'�� ��(-  �����* �	�  � ��+,-� ��� ��(�#�� ���	.�* 

�����	� ���  �	


������ - ��!"# 
$%�
 2 -1 ��(
 �) �	* 4 -3 ��(
 �) �	* 1 -�� �) �	* -�� �) �	* ���./ 

0���� (�2�)) )���4 (�2�)) )���4 (�2�)) )���4 (�2�)) )���4 (�2�)))���4 

�� 7 )5/22 (16 )7/19 (14 )1/21 (15 )5/8 (6 )2/28 (20 
���
 )2/35 (25 )5/15 (11 )9/9 (7 )7/12 (9 )8/26 (19 

8�� )0/38 (27 )5/15 (11 )3/11 (8 )5/8 (6 )8/26 (19 
"+�2 )1/52 (37 )9/9 (7 )1/14 (10 )7/12 (9 )3/11 (8 
 �6 )8/26 (19 )1/14 (10 )3/18 (13 )5/8 (6 )4/32 (23 

�9�� )1/45 (32 )3/18 (13 )5/8 (6 )5/8 (6 )7/19 (14 
8�� :� )1/45 (32 )5/8 (6 )5/8 (6 )3/11 (8 )8/26 (19 

)��2 )1/57 (41 )3/18 (13 )8/2 (2 )3/11 (8 )9/9 (7 
��� )6/67 (48 )9/9 (7 )4/1 (1 )9/9 (7 )3/11 (8 
.��+ )7/50 (36 )1/14 (10 )8/2 (2 )1/14 (10 )3/18 (13 

�� ;�� )8/71 (51 )5/8 (6 )2/4 (3 )6/5 (4 )9/9 (7 
�� <6 )4/70 (50 )0/7 (5 )2/4 (3 )0/7 (5 )3/11 (8 

  

�� P��� ��������,% ?�@�� #0  ��� p�� ��� ����� 

���6 ��+�% �� ��% 71 �g� �� !������ f���E��-�  �����| 

 � �� B�� +�+ !�.� ��8    ��QA +�#�I�8/2   ��M� #�&�+ % 

ROSA  �� ��M�5   �-�-H�� }��=( �� � #$��0�+ �E*  �+

��0��     � #$��0�+ ����[ D���$�2/97    +���A� �� #�&�+

�M� #T�� % 5 � �E��.  .#�+-����% �Q��B<  ��E8  �����| 

ROSA �J���� ���,% ������ -  �������  �� D���\ 

W�<�M,� Spearman +�g��� � #,�.�  #�0  B��  8E�� 

�E!�C ��J���� %��,  ������� -  ������ �+  ?�#��� ��,% 

��[-A� 9��0 ����� #��� �  i��  /��+ � ��� �E��  ��1��� 

ROSA BL��� % Q�<�E7 ) /0�+ +-T�05/0 < P  ���� V(

�+ +�W� ?�#���,% ��� �� !#�E��  ��1��� ROSA  B�L��� % 

$I����+% +-T� /0�#� )05/0 > P j�#T) (3.(  

�8E$rM, /1T I�EE8 kl�E� `��0  +-�� %  �#��� 

0 ��EZ- ����� 	
����� -  ������ ��� � �E��  ��1��� 

ROSA  ��\ ���D  W��<�M,� Spearman  �Pearson 

q����� 8E� %�,�E:�� *EA��H-�+ �� Z-E0 ��J���� %��, 

������ -    ������ +�-�� ����� ����[  /�A�H.   |�����

  

 ����3 �
"012( 3%�4 .Spearman  �%�5� ��	"� �	�ROSA 

)Rapid office strain assessment�"#� �� ��7	 �� (  ��(

�"&'�� - ���	.�* ���� �* �	�  � ��+,-  

�����	� ������ �	
 - 

��!"# 

�����	� ������ �	
 - ��!"#  

���567
 Pearson   �����P 

�� 7 070/0 309/0 

���
 211/0 001/0 

8�� 145/0 221/0 

"+�2 325/0  301/0 

 �6 233/0 141/0 

�9�� 234/0 001/0 

8�� :� 211/0 001/0 

)��2 045/0  503/0  

��� 151/0  443/0  

.��+ 122/0  504/0 

�� ;�� 023/0  332/0  

�� <6 029/0  543/0  

  

 +�+ !�.� B�    `���0 �*�EA��H-�+ %��,�E:�� 8E� ��

+-� %  ��#�    ��J����� !�C�E� ��� 7�,   ������� %��,- 
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  ����1� ��E��� 7, � �����ROSA   ��$I� q������  ��+

   BQ���� �!�� �#�[ ��� ��� �/0�+ %    /E�<$T � ��:�0

BL��� % �$I� ) /0�#� +-T� %��+05/0 < P.(  

  

8�*  

 ��J����� Z-E0 8���.E�   ������� %��,-   �+ ������

   i�� � B���0 ��M� �!+�H �J�-� �+ BI(�L� +�-� +��A�

  B�� �� ����� � 71� ?�EX *� �Z-\-� 8�� .+-� /�+

�� ��     � *�E�-�-H�� 	���#�� ?��@�� /1T B� #,+

     8��� ��L� 9���-� B�� BT-� ��� �E=� ����0 m�&�

  �+ ./��� ��+�-��� ��
�� ��E<� /EM,� �� !#� �J�-�

      B�� /��� #�0 +�+ !��.� ��W�+ �M�� 	�I(�L� �G��

������ 	
���� - ?�#�� �����    �+ !#�� ����[-A %�,

 ��-Ef��� !������ � %��+� 9N�.� 8E�  +��+ ��
��� Z-E0

)16 -15(    ��� D���$�� *E�-�-H�� 	���#� ?�@�� �� �

�� �!" !" �� %+��� +�#J �� !�-�  �,) /���17.(  

�-)EB$  �+ !����M, �BI(�L��% B� �+  �=�E�  ���� 

����A+% ?���@�� �#���+�+ ��0EZ- �J������� ���,% �������� - 

����� � 9��-� �L� �����  ���   ����� +�-�� �� !"� 

� !��" .#�+�+ ���[EC � B��8 ��E B�@  ���E#�#   J�-�� B��� 

��� B��� !+���H � ���M���ED  ����49  �47 ���+ #��&�+% 

�E��.�8 0EZ- ���7  ��+� !��$���� �+%    B�I(�L� +�-��

#�+-� .�!��" $rM,E8 �� I�EE8 `��0�,% �-�-H�� �E* 

=�E� ��� ��+�%� B� ��8 ��E B�@  ���E#�#  B��  I�\�E/ 

;-�L��� �-�-H��E*  �=�E� ��,% ��+�%� (+ �E9  ��&�� 

0EZ- ��8 ���7 �+ �E8 !�$���� /�� )18( .�� ��8 ��� 

D��$��� !+-� Z�g��� �EC � 9=� ���[ 8�A�H �M�� �W�. 

� B=g& ��E�#  D���$���  !+-��  B��&�A % �M�� �W�.  ��

��A +-T� ?#� �+�A% A���  ����%  � �+ ��,�X ��� � �E�C 

 H���[ 9�=� !+-� D��$��� �E�%  + � 8�g��� ��W   ?��-�(

��+�% �� ��% �E�C  ?#��  �^$�E7  u�X��%  �0ED  yL�� 

8�<.��H � �.X� (#$&�� ��+� !+-�  t�M�  (#$�&� � 

D��$��� !+-� I[-�E/ �M���W. /�<� B� �@$X ���, �� 

B�MT 	��.� #M� % �-�-H��E* =� �+E��,%  ���� 

��+�% ��#0�� B� ����<� +�-� BT-� ���[ HE+�.  

+�+ !�.� �E�� 	�I(�L�    /����0 B�� /���   �� ��,

������ %�,+�+ -     ���M� �!+��H z-�s� B� �����

      Z-E�0 �� ��-Ef���� !������� 8E�� �+ /��+ i� � ����

 /�� +-� ��+�-��� ��
�� ��E<�)19(/���0 8�� .  ��,

7^$��� �� �0��   !+-�� /2� �!#� � �� /EI\� !+-�

/��� � /E(�IA     � #��+-� ��-Ef���� ��� ��� ��
-U %�,

���� c���/E(�IA �+ j ) !��" �IE�U %�,40  � (#&�+
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Abstract 
Background: Musculoskeletal disorders are relatively prevalent in office employees at hospitals. 
These disorders are related to several ergonomic risk factors including failure to accommodate 
physical job demands, repetitive motions, contact stress, and poor or inappropriate body postures. This 
study was conducted to evaluate musculoskeletal disorders in computer office workers at Alzahra 
hospital, Isfahan, Iran.  

Methods: We performed this cross-sectional descriptive-analytic study at Alzahra hospital on summer 
2014. Overall, 71 office workers were enrolled in the study via systematic sampling method. 
Ergonomic risk factors were evaluated using the Rapid Office Strain Assessment (ROSA) checklist. 
The Cornell Musculoskeletal Discomfort Questionnaire (CMDQ) was used to assess musculoskeletal 
disorders. We analyzed the data using Spearman and Pearson correlation tests. 

Findings: Musculoskeletal discomfort was mostly prevalent in neck, low back and shoulder area, 
respectively. 97.2 percent of participants had ROSA final scores of 5 and more. Spearman correlation 
test showed a direct relationship between the ROSA final score and severity of musculoskeletal 
discomfort in upper limb area including arm, forearm and wrist (P < 0.05); this relationship did not 
exist for other parts of the body. 

Conclusion: Based on the ROSA scores, most of the computer workers were prone to musculoskeletal 
disorders. Therefore, it is necessary to make proper ergonomic interventions targeting body postures 
and work place improvements. 

Keywords: Musculoskeletal disorders, Rapid office strain assessment (ROSA) checklist, Ergonomic 
interventions 
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�M��1��� K��@
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K COMT 9 W10 �� �@K   ���� ���0; [2�T�)11(. 

�� D@;mc 
�n�� >�#�J�bK ���  S��4�M  ��#  o"�@ 

W� �� � A/��! ����� S���4�M �� ;� .����!� .�"��1@ ; 

L/4 �2�) ; �#�� "1�� ^�_� ��b�".  

  

��� 	
  

)���1  \��T���!� ; K��� bDNA :)��WM�C� ����� �� K 

�g :��-  �@�LU����PN��� �� Q"�  ^�2� Q�LU��


��4�/� �	�Ec 30  K���� Q�����150    ������ ���F

.����!� �� K���@  .�"��1@;   )��W0��� .��� � �� 
\���!��

 N�T�� ����E/# E4��� )# .�b"��4""� . ���F� ��� �#

)���W� S�!� K a�b -�T�� 7�Ec Y!�� �� M�#
 

  Q�;���U� ; ���� # ; q��2� K 7�� �8
   ������� rE��0

   ."���# �������� ��;����� N�2O� ���"�!� J   ����

Q�����  RX�"� K���� �@2  ����� ��F."��#  

 R 1	� �� scD!�c 9��n� ; )��  )��� K  ����4 


)�1    ^��_� Q������ ���F� ���1� �� K� b "��.  a;�

)�1 K� b
  Q��! �F���� .��#5  ��2 �   )��1 ��� M K 

 ���t�� �����1� �� .����S����!� �� K 30  Q�������  

 )������F�b"������ )�����M�M �� ;  K;������� K������@  

EDTA )Ethylenediaminetetraacetic acid ( ��  

20- )0�� ���! K ���b   K��"�/L  ."����b \��T��!� 

DNA a;� )# ���"��!�  ^�_� ^�F;�24 R�F"���b  ;

 �# u��� �� 9 14 ; 9 g 4DNA  �!��#"� )10( .

Q����� .8 �� D/0 �v �� �@ GJB2  �!��# ; ""�

Q����� Y'F    
"���# ��g�� D/0 ��� �v �� )4 ���@

  .""� )WM�C� ���;  

.�U N�T��      ; w� ��8 � � W� 
e�!��� K��@�b

  ���	 �8 �L���!� c ���!��# :.���U  K���@�bSTR   

)Short tandem repeatsQ���L��c �� e��!��� (  K���@

��������������(� NCBI 
Genome browser  ;  

Map viewer   �� x	� 9/0 ^�� K�@�1���c E ;P  ��/

 Q��� Q���L��c q����( ��  KNCBI UniSTS  N���T��

""�. .�U N�T�� �� W� 
.8 �� )2:�F �@�b  )�0�� K 

.P �2	���"�d ���@
    >����l� >���( ; )������PCR 

)Polymerase chain reaction  ���L��;��@ E  ; 
(

.�U 7� K��# ���� ; �"c .��#  � W� �b.��#  )�1@ K 

.�U   ;� K����	� K�@"���; K���� �@�b   K"� ��f24�

."��#  ���TU� ����(� ; .��U �@ )# y�#��  ��b 


� x	� 9/0 "0 ���>; 1  ��3 P�.9!� Q"  

  
 >;"01.�U . S�4�M K��# Q��g�!� ���� K�@�b DFNB63 �bm�; ; .P K�@ �@  

�	� �	 ��  ������F )Forward(  ������R )Reverse(  
�����  ������ 

)bp(  

D11S4184 CCCAGCCTTACATATTCC  GCTGATGAGCAGAGGTAG  263-277  

D11S4132  GTGCAAGTTTTGGCTTCGTC  ACTCCAGCCTGGGTGAAA  176-214  

D11S4140  TGCAACAAGGTTCCACACT  CTTATGGGTGAGGGCACAG  189-199  

D11S4139 TATAGACTTCAGCCCTGCTGC  CCTCTGTAGGATGCAGTTGG  151-195  

D11S1314  TTGCTACGCACTCCTCTACT  GTGAAGGCAGGAAATGTGAC  209-227  

D11S4162  GTTCTCCAGAGAGACAGCAC  GAGAGCAACACTATTGCCC  263-269  

  



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /346 ���� / �� !"� 1394 1311 

��� ����� DFNB63 	
 ������� ��	������ ����� ����� ��� ����	
� %�	�1�) 2 

 ����2��	
�� .  ��	�� �PCR )Polymerase chain reaction�	�
 ( 	��� 

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

1  95  4 �+,-�  1  

2  95  45 �,��.  

8  62-53 *  45 �,��.  

72  45 �,��.  

3  95  45 �,��.  

27  52  45 �,��.  

72  45 �,��.  

4  72  7 �+,-�  1  
 * �@ K��# �1���c >���� K���.�U �;"l� �� ; � O�� �b  K63-52 )0�� ���! K  .9!� Q��# ���b  

PCR: Polymerase chain reaction  

  
 ����3 . ���� ��� ���	��Polymerase chain reaction 

)PCR( �	�
 � ��� 
 �	��� �LRTOMT 

!���  )*+,  ) -.�µl( 

dH2O   9/17  

PCR buffer X 10  50/2  

dNTP mM 10  50/0  

MgCl2 mM 50  00/1  

Primer (F) pM 10  50/0  

Primer (R) pM 10  50/0  

Taq-DNA Polymerase unit/µl 5  10/0  

DNA ng/µl 50-40  50/1  

/0 1�2    00/25  

dH2o: Distilled water; PCR buffer: polymerase chain 
reaction buffer; dNTP: Deoxynucleotide triphosphate 

  

Q����� �� 7��@ K��# )4 ����: ��    ����� K��@

.�U 
)WM�C� �# �@�b ) ��W�Uninformative  
"���# (

.�U �L�� �� )'C�� �� ��0�� K�@�b    y��#�� ��8 K

."���b Q��g�!�  

STR   ��# 
��!��# ���� ���F� �� Q"� N�T�� K�@

    )�# ; "����b �� x	� �:����� K�@�1���c �� Q��g�!�

4�2c >8 71    "� �P R���4P12-8     .����0 ��# 
"�:��  

50 �2 �  �{�P �"� )#4-2    "�� ����F;��	M� 9���!h 

s{!
   |�� Q��' ����  �#     ; 9��}� �@"��# 
KE� �P

 ."���b �  W� ���F� w ��8  )��!�l� K���#  KS-Link 

^��� ��  ��E��F�Fast S-Link )T���  K51/2  K����# ;

)�����!�l� Q�����1 K  KLOD )LOD score  ������  

Logarithm of the odds score)C' ;� K������c (  K�

  )�C' "��d ;   )�# K�   �� e� ���Super link  )T��  K  

6/1  ;Simwalk )T�����  K91/2  "����� Q��g�����!�  

)14-13(.  

Q����� ���� ��  ~�	U� K�@ A�!� 
�L�!� c )#  

���2c�@�w )��1_�) .�U w ��8 K    (�;��_� K��@�b

^� �� Q��g�!� �#  ��EF�Haplopainter  )T��  K5/029 

       �� ��� "� �k� ���v�� )�# )�2��� ���� .9F�b ���:

�� Q��g�!� �L�!� c ) ���15.(  

Q"@�U��� sc  " �k� ; �L�!� c K���2c�@�w 7� 


)�1 Q����� �� ��1 # K  K     � � W� 9�/0 ��v �����

.;E��b� �M�����  .8 K���@LRTOMT  "�����b >���!��

 Q��4 
.8;�4�� 94��)    >;�"�0 .(�#���0 K4   ���6 


.;E��b� K���@�1���c ������(� Q"����4 "��4 K���@  .8 K

LRTOMT  ������ ���� x	� 9���/0 ^�� �������(� ;

.;Eb�  �@�� .�U �� ."@�  
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 ����4 "	#$%� .�� �� �	��&���'  �� �	�LRTOMT  

�	
������ "/��( F � R (5'→3')  � �!) 	�! "#	$ � (!��� ����� ��0 PCR )bp(  ��1��  

F: AGTATGGCTGTGGAGGGTTG 
R: CAAGGAATGGAGGGACTTGA  

60 

57  
481  5 

F: TGAGGTTCCTGAAGGGTAGG 
R: GAGGAGAATGGTCCAGGACA  

59 

59  
370  7  

F: AGTACACAGGCTTGGAATC 
R: AATTCATCCAGTTAAGCAG  

55 

50  
553  8  

F: GAGCTGCAGTGAGGCAGGTA 
R: GGAGAAGGAAGCACCTCCAC  

62 

60  
396  9  

F: GAAATCACAATACTGATCCT 
R: TGATAGAACTTGACACTTGAG  

54 

54  
674  10  

PCR: Polymerase chain reaction 
  

 ����5 )*+�� ,� -�	./0� �,1� ��� ��1� � ���	�� .PCR 

)Polymerase chain reaction�� �� (  �� �	�

LRTOMT  
�!	�  )*+,  ) -.�µl(  

dH2O   90/18  

PCR buffer  X 10 50/2  

MgCl2  mM 100  00/1  

dNTP  mM 40  20/0  

F primer  pM 10  15/0  

R primer  pM 10  15/0  

DNA  ng/µl 30-20  00/2  

Taq DNA polymerase  unit/µl 5  10/0  

/0 1�2  25  00/25  

dH2o: Distilled water; PCR buffer: polymerase chain 
reaction buffer; dNTP: Deoxynucleotide triphosphate 

 
��#2	 	
  

  �������� 
�!��# ���� 9 W10 �� )WM�C� ���� ���F�

)F�(;� ��� K-    �� ."������ q� 1� �� "�"� ����

85 Q����� ":��  \�;��� R� )! 
�!��# ���� K�@

Q��� )# )0�� �# ; "� Q"�� K";�U���    y��#�� K��@

Q�_� )#     K��LM� ; �������� .���# ���"�!� J 
)��

k� ������ N���2O� ��;������ ������� a��� .����# "�� �  

S-Link Q������� �����  ̂ ��� �� Q��g���!� ���# ���@  ��E��F�  

Fast S-Link )T�  K51/2 
7-2 "� ��;P�#   ���W�)

S-Link 1   9��� ��W�Linkage    ^"�� )�#Linkage 

 �/��10  Q������ )�b ��� .9!� �#��#     ���( )�# �� ��@

 "��� >�1W�Linkage (��1.  

)�!�l�  KS-Link      )�4 "�� ^��_� ���v�� ��� )#

Q�����    )�WM�C� ���; 
���U # �L�!� c >�1��� �# ���@

."��  ��30 Q�����    ��!��# �� "�W# 
)WM�C� ���� K

.�U K�LM�  ���F;��	M� ��# ;� RX�"� ���	� �# ; �@�b

�2c >8 K;� �# Q����� K��#) " �P R��4P   K���� K��@

 a���S-Link (����#   .��U K���# �L�!� c   �� ��@�b

Q�����  K20 .�U )��M� ."� Q"��  )# �v ���� K�@�b

��W� )1  ���: ���  �	� ; "��4 " �k� �� �L�!� c

.�U ��  R	�) ��1 �� �� �L�!� c �@�b1  
R�4 �� .(

 S�4�M )# �L�!� cDFNB63  �#S-Link   �����'�2 


 A!� �#���2c�@�w  R	�) "� " �k�2.(  
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 ����6��	
�� .  )*+�� ,� -�	./0� �,1� ��	�� �PCR )Polymerase chain reaction�� �� (  �� �	�LRTOMT  

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

1  95  4 �+,-�  1  

2  

95  1 �+,-�  

35  *  1 �+,-�  

72  1 �+,-�  

3  72  5 �+,-�  1  
* .;Eb� �� >���� K��� .9!� � O�� [2�T� K�@  

 

  
 3451�	�
 7891
� :88;9 .  ��D11S4184  <1+1= �� >1���)DFNB63�?' �� ��, ( �	&� @�8�A 3��+A  �� ,� �+ ,1%

�� -��	�� �	�
 �� >1��� �	��
	� ,� �, "1B��1&� �1B=� ,	&8� ���C� @�15 .�
��� �	�
 ��  

 

 
 3452 .	91?'	��7 -��1
	D �� �4� �B/018' �� >1��� �0,�� �,1� �	� -��1
	D) -,	&5 �  �20 �1�� ",1F ,� .(

 �1B=� @�B/018'91?'	�87  �� ��	� ��,	&8� -�G5 :�� ,� �+ �5	� �	H4� 3=A �� ",1F  ��,	&8� ��	
91?'	�87  �
	H4�

 <1+1= �� �B/018' � �
,��DFNB63 �� �8�I9 .�15 ���
 	�
 �48/
� �� �� �?8.5,	� <	0� �� 	��� .�5	� 
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 3453�	�
 7891
� :88;9 .  ��D11S913  <1+1=)DFNB93�	�
 :�� .( ) �1*5	
 ���
��C ,� ��7 �� (  ",1F

�� �B/018' �, �� ��� �+ K0� "1B����/� .�5	�  

  

 .;Eb� 
s{!8  .8LRTOMT    �����U # K���� )�4

��� y�'      
���� ."����b �M���� � � W� 
9!� Q"� )�����

    )�# 
.P �� s�c ."�U 9F�� �v ���� .;Eb� �� �U/0

)1@ e ��� .;Eb� K  Q"���4 "4 K�@    s{�! ; .8 ���� K

.;Eb� Q"��4 "4 � J K�@   ."����b �M��� �  W� 
.8 ��� K

.;Eb� �� �U/0 
��� ."U 9F�� �v ���� K�@ 

��� D/0 �� DFNB63
 �@=  L�U@;mc.�� ��  )�# 

.8�@K      � )�# )�0�� ��# .���1 o��CW� o��(� ���   )�4

 S�4�MDFNB63   S��4�M �#DFNB93  A�@ ����c� 


���� >�1��� ��0; c L�!�� �# � ���  S��4�M  �!��#� 

"���b .)# ��� ��� 
e �# N�T��  .��U ��@�bK   e�!���

��#K  S�4�MDFNB93
  .��U ��@�bK � ���  S��4�M 

��#K c  L��!�� ��  Q������K 20  �!��#�    ���� h""��

c L�!��  S�4�M ��DFNB93   ."�� ����   R	��3
 

R��:��  �� Q��g���!�>8 �����F;��	M� ����#K ���	� �� 

.�U �@�bK DFNB93  Q"�P9!�.  

  

3�4  

)�1 
)WM�C� ��� ��     D�/0 ��v �� ��@GJB2   ��g��

 R�� M� )��# ; "����# -T��U� .����� R����4 ����;��F

D/0  .8 K�@LRTOMT .���� K����� 9 W10 �� 


D/0 )WM�C� ��� ��      9� W10 � �# �� .8 ���� K��@

.��!� .������� ."� �!��# \�!�� ; .�"1@ K�@  

�!��# �� Q����� K���� �t� ��/d �@�U�� �# �k 

) 4�� 
K� ����4�c ; ����-   Y�!�� ����Ahmed 

.���	1@ ;
 ��/d D/0 # ��1K �� �� .8 LRTOMT 

)����� "� .�� ���F� ����K  ��Q����  )� 4�� K K�
  ��

DFNB63  7���L���1@ D/0  D��� c Q�L��0 ��

Q"�@�  .;Eb� K8 )c.358+4G>A   )�4 "�� )������ ( 

.;E��b� o���� e��0�� 8 )��1��� .;"��4 ����_�� ;  K

  Q����4 �M�#� � f�;�c ��_�� i��# 9��/ �� ; S��;�

)LRTOMT2( �� .��� 
���� K���� ���F� ��   7��

 >�'��242G>A  .8 ��LRTOMT    )�4 "�� )�����

 )�� �P " !� � O� i��#  Q��1�� K  K81    )�# � �8�P ��

) � ����2bR81Q�� ( D c ; ���b  ��� �� #    )�4 ����

 � ��COMT  �� ��LRTOMT2 ."@� �  O�  ���F� ��

Q������� K������  >���'�� 7��� � ���?1@ 
������ K 

313T>C   .;E�b� �� ��L���1@8    )������ .8 ����
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Abstract 
Background: Hearing loss is a sensorineural impairment and is one of the most widespread congenital 
impairments with a prevalence of one in thousand among children. Studies have shown that 50 percent 
of congenital hearing loss have genetic causes and the remaining 50 percent are due to environment 
and unknown reasons; in addition, it is noted that this impairment is very heterogeneous. Almost 70 
percent of cases are nonsyndromic with hearing loss presenting as the only impairment. About 80 
percent of this type of hearing loss is inherited in recessive manner (ARNSHL). In this study, we 
determined the role of DFNB63 locus in a series of families in two western provinces of Iran.  

Methods: In this descriptive-laboratory study, to determine the prevalence of DFNB63 mutations in 
western provinces of Iran, we studied 150 individuals from 30 families in Hamadan and Kohgiluyeh 
and Boyer-Ahmad provinces. The selected families in this study were consanguineous, had at least 2 
patients, and were negative for GJB2 mutations. Linkage analysis was performed using six appropriate 
short tandem repeats (STR) markers. 

Findings: With linkage analysis of selected families, no family was shown to be linked to the 
DFNB63 locus. It was shown that the LRTOMT mutations played no role in causing hearing loss in 
the studied families. 

Conclusion: The present study suggests that LRTOMT mutations may not be clinically important in 
causing autosomal recessive nonsyndromic hearing loss in the investigated provinces. 

Keywords: DFNB63, LRTOMT gene, Autosomal recessive nonsyndromic hearing loss, Genetic 
linkage analysis, Iran 
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):�� .��� ���� �� &�'     ��� ��/0� ������ ����

  ) ����� ���� � ��;�1(=  ��>/? �� ��  ���  ��6��	   ���

��6����� ):������ ��������� & ) ��������BMI  �����"  

Body mass index( &�/%� ���� �@: ��  ���>5 &�'- 

 B6� ���"� 	�5��C2  ������ �  �� ���E�    ��� ��/(

 ����� )WHR   ��"Waist to height ratio (   ����� ���

) ��( ���� �6: �+  � ���%F%G �F%' 	���"�1.(  

 &����. &H�� �"��( � ����� �%G� ��  I��C;J�

     	��K��L� M�"�J �� ����� �� � ��/( �� 	��� 	�5

    ���  ��( &�"���N� �%� �6?6� O;,:� ��$%� �%/*�

�� P�$.    ������� �"���N� ��� ��(   ���� &��%.	  $"��K 

 ���%/'������ )2 I���QG�@� �� &�%��E� � �������� .(

!"R6G6%��%7�	  ):��BMI �"�7 ��    � ��5 �"���N� &

��  �6: S�6� ��� P�$. ���	  ��� ����T�   ����.

 P�$�. I6U � ��� �0"�� �   ��'� ������  �

  ��T� $%� ):�� �"� 	��� � �5 �"��N� �%VW��   ���5

�� �, �" �TU � ��%. �"�7 �� �( ���QG�@� &�'  �"� &

):�� ���� ��� �� �' 	��� � �"�X.�  �'�6: Y�  

�       �"���N� �%�� �%"��7 �Z,�E�/' �6�?� I6U

 �� ��� P�$. �6:  ������� �"���N�    � � ���� &��%.

 ������� �%��/*� ����%,�BMI �� �,������ ������� 	

  ) ���� ��'�6: ��� �� �5�8 � ��� � �9� B6%�2 .(

������ 	[�? 	�� �68 �>��6C &    \@�� 	�3�� 	���

�N@�� � ��6� & �"�% ��3?	 �� ��6�� ��6�C �� � ����6C 

      ���]� � ��5 � ��� ����( P�$�. ���,��� � ��/0�

 �, �.6��) �4-2  .(  

   ��( ���� ��� ���� ��+� �>�5 I�QG�@� �:�� �

     ��Q5�� ��$�%� �� ��,/( ����� � ����� � _>`� 	���

�� P�$. P�$. 4( �"� ��$%� � �6�   ����� � �'�

�� ����� �� �,+%�     I��QG�@� ��"� � .�����	   � ������

P�$. 1%� �� �"�/� ����     ��( ��,���� �6�: �5 �'�

��� � �� ��$%� ��� ��6� ���� �� �,+%� ��)5-1( �� .

Y�K �'	 ���.�"�  	b�8 ��� � �c� d��� �� �U�: &�'

���6( � �E� �5	   ��� � �6: ��� �" � �5 ���� �"�/�

) ���( P�$. &�,/( �5�8-6 	4 	2-1(.  

�%/*� � ���,�� �6?� I6U �    ������ &��'

 ��$%� 	��� � �5BMI    ��,/( _�>`� ���� � ����� �

 ��� ����T� �Q5�� ��N� ��  ) ����.9 	3 	1   ��"� ��( (

 ����� 1'�(BMI	   ) ���� ��6�� �,+%� ���� �3 .(

���� 	�5 � ��� �"��N� �� ��;C    � $�%� ��/( �� &�'

� I�QG�@� �� �:�� �P�$. I6U  �6: S�6� �'�

i/? ��� � .��� ��� &��  

Khunti  � ���#/' ��QG�@� &   ���%,� �"� �� �6:

):�� �%Z��%� �( ���%�   ���� P�$�. �6: &�'  &

G�@� �6� ��� � � �/( �� 	�Q8 -6 �,���   �� ��,/( �,�

   ) ����� ��6��� ���Q5�� ����N�10   4��( �6��?� ���� .(

P�$. �'�   ���� � �6�?6� &��'     P�$�. �6�: &��'

����� &  	�%��+%7 I���QG�@� � ������ �� � ���/( ��

Rimm �#/' �/' ������� �%� �"H�� �Z,E  �6: &�'

������ � ��� P�$. ) ����� ��+� � ��� &�%.11.(  

���� 6��+( � �6���(  !"R6G6%����%7� I���QG�@� ����

      i�/? ������%� ��( �6.���6. O���'� ��� &��"�  &��
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���� ����� �	
������ ��� ����� ��� ���� �� �
� �� ������	 
���� �	���!0 � 

���� �� &�' ��6� ���� 	  ��(k ��"�� .��� ��� d����

���	 �/' � I�QG�@� �"� &	 ���� ��  &�'������  &�%.

  ����� ���l,���� ����  ���������� ���(   � ��� ���� �����/'

 � ��;#+� I�QG�@� &��?���  �����  ���� ��"� .	  �� �

 ���6/� 4�K �( ����� � �m"� &    ��QG�@� � �6�?6�

���� H��	  �#�+�   .�6�� ��'�6: �� �    I���V� I6�U

    �6�: S��6� ���� P�$. �"��N� �%� H�� �Z,E�/'

������ �"��N� �� ��  �%.�� 	��� &    I��QG�@� � ��6��

n$� o�%N� � !"R6G6%��%7� -������ �(   M�%5� &�%.

���� �"� �/� ��N� �' ����- ����     P�$�. �6�: &��'

�E��� ��/,C� ���5 � ��� )7.(  

 �� �?6� ������ �"� �"�� &H�� �%/'�    ��]� � ��'

 �( �"� ���QG�@� �6�(��   ���6�+( � &�   ����� ���

���� ���"��   P�$��. �6��: �� ���U�K &���' ���'� 

):�� �� &�'  ���� P�$. �,:���F��6��QG�@� 	 & 

���� �"�� ���� O�' �� �9�K  �6: �� �U�K &�'

P�$. �'� ):�� �� &�'    	��� 	��5 ����� ����

������ �"��N� �� �E"�N� � ���� �� � �/( ��  &�%.

 d6>C ��Z+��� ���(�( �� �'��.�"� � ���  �#��$7

�� d���� ��0lU�.  

  

��� 	
  

�(�� ��.���( �  �K��J�  ��QG�@�:  ��QG�@�&  �Q@N�� 

� ���� ���9�K& 200  ��Z��+��� �����(�( �� ���l� d6��>C

#�$7�  ��0l�U�      >�U� O��' .����� ���?� ���� � �"� 

������	 �� 1��������" �������'&  �6��: �� ���U�K

P�$.'�� ):�� ��'&  ��� �����    �6�� ���� � �

�R��7 � �QG�@�&  ��'�F�=�6� �R��7�&    � O���'� ��(

��?� P�&  ��7%1�� � �G�N� �& �" 	��Z   �Ll� ���%� 

96�%\ ���� ��� ��� )12 .(�"� NT�%	M � ��&  �"! 

�"���.� 200    �����( �(��� ��� � �� ��l� �R���7 �& 

 .� �. I6U ��'�F�� ��%� $(��� � ��6K�'& �(& 

#�$7 d6>C ��Z+����  	��0lU� ���   $�(��   o���� ���)

��6/� � �G60�.%�& ( Z�'��/' � r�*,��� ��'&  d�H

E� ��XG�%� �'�K�� � �� ��5 ��  ���6/�. �%�&  d����� 

�� .� Y6J ���� ��?�& 	s�J  �6����  ����. �  ����� 

)*+�	  �� �Q?���� ��"� $(���	  4'���  �� [7 ����& 

���"S ������.%�&	 i/? ����& ����.��,:���7 �'  

� $(��� �"� ���(�( �  �����>J��� � ���'�.� I6U

    t�lK ��0? .����� �QG�@� ��� �L*� �"�9 ��

��6/� 	��� � �U6L: 4"�K      &����l�� I6�U ��� ��'

i/? �0? ���� &��  �'    ��� $�(�� ��' � �( �5��� ��

�6��� �%,:� � 6]�� �"�   �6�� ���� ���� ��5 ���.	 

 �%>( �� .���� I6C�� &     ��� ���� ����%/J� ���� �  ��(

������ I�C;J�  � tlK �����T� I6U �� ��� &�%.

�� &��0Z�  �%��u/' .�6�	  ��%>( &  �������  &��%.   ��'

�6��� S�6� 4' �.  .�� d���� [�? ��� �(k �� d�H

 �( .���� v�: �QG�@� �� ���� ��� ��6T�  &���?� & 

 �QG�@� ���,%/( �%"W� & �#�$7 b;:�    d6�>C ��Z+���

�#�$7   ��0lU�%��.  

):�� ���"�� �� &�'  :�����   ��$�%�  	��� 	��5

��   ����� �� � �/(     �'�l�� I6�U ��� ���� � ��

�6��� S�6�  Y�� �. ��%��7 ��� i/? d�  �  &��

��� I�C;J� [F� .�"��.	     M�%5� �"���N� �>�U� ;�

���� �"�   �"���� �� ���l,�� �� �' �������    S��6� &��%.

�6���  .��� ��V � �%%Q� d�� �.   ������� &����   &��%.

  � 1�l( ���� �G�K � � o��G �5��K �� ��  	���

�TlU �% �J � �( �G�K &     &� ��� 	�6�� �Z�+"�/�

 &�����Seca )Seca 700, Germany (�� ��5  � �.

�� ��V &� ��� � ������ � .��   ��5 &��%.	   ���� � ��
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���� ����� �	
������ ��� ����� ��� ���� �� �
� �� ������	 
���� �	���!0 � 

�� �,��6: ���6. �� �6"� ��( � �� �  �( ��,E"�� &�

����7 &  �7 6J ��     ��� ��� � �6�"� ��� ��%�E8 ���(

       ��"� � .���%. ���5 6�>? ��� � � 4%N,�E� I6U

�%Q9�	      �"��H��� &� �� ���� � ��5 ��� �6��� ��C

�@N� &   &� ��� ��5 �� �( &�6� �,� &� �� ��  ��

�E8 �6"���  ��� �����6: 	�6� ��� ��    ��/( �� .���

!"�� � o��G �5��K �� $%� ��� �  ��@N� �"�� &   ��/(

�,��E?�� � ������ �� � ����  ���%K�� �"���� &  ������

������  &�%.i/? d�  � �  I�C;J� &�� ���V   .���

�%>( & ������ &�%.    ��� �%Z���%� � �� d���� �� �� �'

������   ���l,��� �6� &��� �%>T� � �"$�� &��� &�%.

 ��5   �6���� &��@: 1'��( �0? .� �.    d��/� 	��.

������ &�%.  �' �l� !" S�6� 	��� � �%E�? !%#l� ��

.�� d����  

:�'�%3,� �Z"� ���"�� !% ��.6�� I�C;J�   ���� �

  1���7 �� ���l,��� �� ��%� �6� I�C;J� �Z"� �  ����� 

i/? &��  .��  

P� &��� &�':  ):��� �� �6��� �"��N�   &��'

�� � ���� � �%Z��%� I6U±  P�$. �%Q� O��T��

�E"�N� .���� & �%Z��%�  &�' �"��N� ���� P�$. �6:

 �� ��� �"��N������� ��� &�%.	     �6���� �� ���l,��� ���

Independent t    �����"�� ���0? .��� �. I6��U

  �"����N� �%��� �Z,��E�/'  ���� ����� P�$��. �"����N�

������ ��� &�%. $%�	    �Z,�E�/' _"��9 ��Pearson 

 6]�� �� .�"��. ���l,���%%Q�  ���� ��5�   &��'  �6�:

P�$.      � �5��8 &��� ���� � �"������ � ���� �'�

�/#� �5�8 �6� ��� � 	  ��]� �� �QG�@�BMI   �� ���

�,����  &��� &BMI ≥ 25 i������,� ���� d�.6��>%(  �

 &���BMI < 25 i����,� �� d�.6>%( .���� 4%EN�  

�%�u/'	 �/( �� �]� ��	     ��� ��QG�@� �6�� ��� �

�� �� & �/#� �5�8 &��� ) �� 1%�94  �,����   ��,�

����� �  �� 1%� �80  �,����   ����� � ��,�  ��5�  � (

) �/#� �5�8 &��E� � �,/(94 �,���  � �,� �����

&��E� � �,/( � 80 �,���  �,����� 4%EN� (���� �. 

���� �5� [F� P�$. �6: &�'     �6���� ���� ��'�

 ��):�� �"�  ���� ��� o�%5 � �'   &��' �������   &��%.

   �6���� �� ���l,��� �� ���2
χ     � ��"$�� .��� �����

���� &��� �%>T�     d��� �� ���l,��� ��� ��'   �$� �SPSS 

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

.� �. I6U ��6� d�/� �	 050/0 < P   ��6��C ��

��Q� \@� ��& �� �, �. �]� �.  

  

���	 	
  

������ �"��N� �� �6��� �%Z��%�  &��%.    �"���N� � ����

��� P�$. & ):��  ��� &�'    Y���? � �����1 

���� ��� P�$. �"��N� .��� &  ��� ��� �6���	   ���

��Q� 6J ��& ������ �"��N� ��    �6�� ��,/( ��� &�%.

)2/72  ���N� �8/72 	d�.6>%( 040/0  =P( .  

 ��%N� �6� & ):�� �� &�'  �����	    ���8 ��'

I��l� P�$. �"��N� �%� �(��� &�'    �"���N� � ����

������ ���� �6?� ��� &�%.=  I���l� �"� ���    ��� ��'

�/( �� �6� �� �%`	   � ��5 �6� �BMI  ���Q�  ��

.�6���� P�$��. �"����N� ����� &   6��J ���� ���/( ��

����Q� �������� �"����N� �� ���,/( &�� &���%. ���� �6��� �  

)5/86  ���N� �2/91 �,���  	�,�001/0 < P.(  

   �Z,�E�/' _"��9 �� ���l,��Pearson   �� �(��K

����Q� �Z,��E�/' �6��?� �"����N� �%��� &�� P�$��. 

��� & �� ):�� ������ �"��N� �� ����    ���� &��%.

���� �6?�=    �� _"���9 ��"� �( &6J ��60/0  �

 ���� ���/( �� �6���95/0  .�6��� ���%3,� ��� �6��� �
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���� ����� �	
������ ��� ����� ��� ���� �� �
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���� �	���!0 � 

P�$. �"��N� �%� I��l�  ������� � ���   ���� &��%.	 

 �� �,/( ��6� _>`� �1  �6�� �K��=    �� �� ��%` ���

������ �"��N� �( �/( &�%.  ���7/4 �,���    �,�+%� ��,�

P�$. �"��N� �� .�6� ���  

�N�J   &����    ��]� �� ��QG�@� �6�� ���� � BMI   ���

�������� �"����N� o����� &���%. P�$��. � �����  � ��  

 Y��?2 ����  .���73  ��6� �� �U�BMI �Q%�J 

 �(  �� ���l,��� ��  ������� �"���N�  &��%.  ���� 	  ��Q%�J 

)%*+� ���� ���6� ���	  ����� ��   P�$�. �"���N� 

 $%� ����Q%�J ���6�	   ����   6�J ��� ��"�N�	�   �"���N�

������ &�%. ���   �27   ���� � ��U�	 ��   &��� � ��'

�� ��+� ��� � �9� ���.   P�$�. �"���N� �( �G�K � 

���	 �� �' � �� � & BMI �Q%�J �N�J  &����  ����( 

 .�6�91  ��6� �� �U� &��� �( �5�8 �" ��� � �9�

�� ���l,�� �� BMI  �������    )%*�+� ���� &��%. ���� 

��� ���6�	  �� ���l,�� ��BMI  P�$�.   $�%� ����  �

 ���. &����N�J b�8 �" ��� � �9� &��� ��� ���6�= 

 �� �,/( � ���9 ��6� �U�	  �( &��� � �� ���l,�� ��

������ �"��N� &�%. ���	 &��� BMI �Q%�J  )%*+�

���� ���6� ���	  �"���N� S�6� BMI   ���� P�$�.	 

%*+� �5�8 �" ��� � �9� &������� ) ���   .����6�

�, �" �"� �'	   ���+� �>( 6J �� ���  ��(73   �� ��U�

 �%Q��9� ��6������Q%�J  � ���91  ��6��� �� ���U�

 &��� �5���8 � ��� � ���9�	   �� ���l,���� ���� �"����N�

P�$.  ��� 6J �� ������� �"��N� M��@� ���(   &��%.

 ����6�.��  

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

  ��� ��� )cm(  ��	� ���� � 

���� )2kg/m( 

�� )cm(  !� )kg( 

 (��)� �
 *���+  60/13 ± 20/72  04/11 ± 90/166  60/4 ± 90/25  50/11 ± 50/86  

.����  (��)� �
 / 0+  40/13 ± 80/72  70/8 ± 10/166  70/3 ± 20/26  01/10 ± 20/91  

 (��)� 102 3"��4 .����  (��)� " �
 *���+  �
 / 0+  60/0  75/0 -  34/0  70/4  

����6 / ��70�8� 95%  )190/1 ;009/0(  )180/0 ;700/1 -(  )860/0 ;170/0 -(  )320/6 ;080/3(  

 ���)�P*  040/0  110/0  190/0  001/0 <  

 �>�?@�� A( BPearson 95/0  83/0  70/0  60/0  

 ���)�P**  001/0 < 001/0 < 001/0 < 001/0 < 

1- ):�� �"��N� �� &�'  �%Z��%� I6U �� 	Y��? � ��� �"�� ����±  .��,E' �%Q� O��T��  
*  �6��� �� ���l,�� ��Independent t =**  �Z,E�/' _"�9 �� ���l,�� ��Pearson  

  
 ����2.�"/ . &�0� �	
� �1� '( .23
4� �*0� �(�5( ����  ���� �)2kg/m( &'(��( ���
�� 8
�( �� &�� )*(+, � &�� ��,1  

  ��� ���� ��	� �	
  ���� � ��"#$���  
 �"���P  

  25 <  25 ≥  

�� �C4 DE�
 /��  ���2 /

.���� / 0+ �
  

25 <  )0/73 (54  )9/8 (8  
001/0<  

25 ≥  )0/27 (20  )1/91 (82  

1- �� �QG�@� � ��.���( �(�� (�U�) ���Q� Y��? � ��� �"�� �"��N�  �6��� .����2
χ .��� �, �. ��5 ���l,�� �6� �E"�N� &���  
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  ��"� ��� ��"#$ ��� ��� �	
  

  �"�" &�   "���   	�!  

  ��"��  ��"�  �"���P ��"��  ��"�  �"���P  ��"��  ��"�  �"���P  

��� .����  �F �"� /�� �
 / 0+              

�� 6� GF      001/0 <              

����� ��	
 �H�I  )0/44 (34  )3/87 (55                

������ ��	
 �H�I  )3/55 (42  )7/12 (8                

��� �            001/0 <        

����� ��	
 �H�I        )7/45 (27  )2/85 (23          

������ ��	
 �H�I        )2/54 (32  )8/14 (4          

���.                  001/0 <  

����� ��	
 �H�I              )2/41 (7  )9/88 (32    

������ ��	
 �H�I              )8/58(10  )1/11(4    

1- �� �QG�@� � ��.���( �(�� (�U�) ���Q� Y��? � ��� �"�� �"��N�  �6��� �6��� .����2
χ ��� �, �. ��5 ���l,�� �6� �E"�N� &���.  

  

�N�J    �5��8 �,���� �]� �� �QG�@� �6� ��� � &���

������ �"��N� o��� �� �/#�  &��%.    P�$�. � ����

  Y���? � ���3  �����      �6�� ���� � ��( � .����

�QG�@�	 87       ��( �/#�� �5��8 ��6�� �� ��U �  ���

o��� ������ �/( �� &�%.  ���� )%*�+� ���  ���� 

���6�	 �� ���l,�� �� ����   P�$�. ��/( �� &�'    ����

 � $�%�W  ����� ��%"	   �� ��,/( � �����13   ��6��� ��U�

�/( �� S�6� �( &��� �  �������  &��%.    �5��8 ����

��,���� �/#�	 ���� ��   P�$�. ��/( �� &�'  ����	 

�N�J �/#� �5�8 &��� ��� &��� .���6�  

  �/#�� �5��8 �� ;,�� d�C �]� ��	 55   �� ��U�

 �( ��6�o��� �� ������ �/( ��     �5��8 ���� &��%.

��,���� �/#�	 &���� �� P�$. �/( ��    $�%� ����

 �5�8 �� ;,�� �5� ���6� �/#�=  � ���44   �� ��U�

��6�	 ���� M�J �( &��� � ������ �/( �� &�'  &��%. 

�����	 ��,����� �/#��� �5���8	  o����� ������ ���/( 

P�$. ���	       ��( ��,5� .����6� �/#�� �5��8 �5� 

���� ���� $%G��� [�? !%#l� �� �'	   6�J �� ��"�N�� 

�, �" ��/'  H�� � �( ��� � �( �� �6��� &�'  P�$�.

��	 � ��� ��� �� ���� � �����.  

  

'(�  

�QG�@� &   ���� ��"�� ����� O�' �� �( �9�K   &��'

P�$. �6: �� �U�K  �� � �/( �� 	��� 	�5 �'�

n$� ��� � � ���� �� d���� ���0lU� Y��	  ��� ��+�

 �6��: �� ���U�K �"����N� �%��� ��6��: �Z,��E�/' ���(

P�$. ���� �'� �� &�'  �� ���� ������� �"��N�   &��%.

�, �" �"� .��� �6?� ��� �'	 ��%�    � ��( ���� �� �.

 ���6/� 4�K �� �( 6+( !"R6G6%��%7� I�QG�@�   &��'

�� d���� n$� ��6�	 ��    ������� &��? ��� ��6�   &��%.

):�� �� &�' ����	   S��6� ��� P�$. �"��N� ��

.��( �#�� $%� ��� � �6:  

M%NT� �"� �	   ��� ���� �6� ��� � �( �� ��"�

 ��$%�6/0   ��Q5�� ��N� �� �,/( � �6: ��� d�.6>%(
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��N� �� �,/("� ������.%�& ��� S�6� �6��� �. ���.    

G�@� �Q z�>,*� I�	   ��Q,� ��"H��   ��"� &���� &

I��l�  ��� ��0�+%7 .��� ��� ��6�C �'���	   &���� �

    ��� ����`H � �����>� ��5 �(  ������	     1%�� ��� ��"�/�

P�$.     .����� �6�: ��� ��'�Craig  �Adams   $�%�

    P�$�. 4�( ��� &�,�+%� �"�/� ���� �( ��, �"�   ��'�

����   ����� �6�: ��� &�' )7 ��, �" .(    �� ��U�K &��'

�QG�@� & ��6�(	 �, �" ���+�   ���� �%+%7 I�QG�@� &�'

P�$. 4( �( '���%�� � � � & ���( P�$. ���   .���  

��%� �"� �	 �� � �( ���� �6?� 4' ���QG�@�  �'

. 1%� �� �"�/� ��� ��$P  ��,���� �6: ��� �'�	  ��

QG�@� �>/?I� ) ��( �8 � () �%��,"��10 (�(   �%�� �

���� �6: �"��N� 	���� �6�   P�$�. ���� &  ���

������ �"��N� �� �,+%� ��� �  .��� ��6� ��� &�%.  

���� �"� �	 �' ��Q� �Z,E�/' ��8 ��&   �%��

   ������� �"���N� ��� ��� P�$. �/( �� �"��N�   &��%.

� ��� ���� ���	      ��QG�@� �6�� ���� � �����  �6�: 

P�$. '�	�  ��$%� ��7/4 �,���  � �6: �/( �� �,�

��N� �� �,/(   .����6� ���( P�$. �Q5��44  ��U� 

���� M�J �( &��� �  �/( �� &�' �������   ���� &��%.	 

��,��� �/#� �5�8	  �6�: �/( �� �"��N� o��� �� 

��� P�$.	      � .����6� �/#�� �5��8 ��� ;,�� �5� 

G�@� �:��Q�QG�@� �>/? �� I� & Lee  ���#/' �$%� 

��Q� &��� I��l�   ���N� �%�� &�� �6�: �"   P�$�.

������ � ��� ��� &�%. & �� �+� ��'�+� �/( )8( .

  �� ��( ����( �%?6� �%NNT� �    ��#� I��Q?��� ��%G�

��6/�         Y��,�( ��0? !��$7 ��� ����� �6�� &��'

       ��� ���+��� ��Q5�� �"���N� �� ���� � �'��.� 	�,�;�

����� ��6��� !��"�$� �� ���N%NK �"����N�= �	� ���"� � 

��Q� I��l�  �%� &��  �6�: �"���N�    � ���� P�$�.

������   .����� �6?� ��� &�%.  

�, �"     ��( ��� ���+� ��9�K 1'�m7 �� �U�K &�'

���� �6� ��� �	  ��$%� ��75/0 �,���    �6�: ��5 �,�

     I��QG�@� .�����( P�$�. ��Q5�� �"��N� �� ����>� �

P�$. 1%� &��Q,� � �6� � ��� � �5 �'�"W ��5 �%

���� �QG�@� .��� & Lee   ������ �( ��� ��+� ���#/' �

��(   � �6�: �5 &�41/0  �,����     �"���N� �� �,�+%� ��,�

���( P�$. �Q5�� ��� )8(�QG�@� !" � . &   &����

 �27  �� ���QG�@�29 ���QG�@� &  1%��� ������ �6���

P�$. � ����� � �5 �6� � �'�"W    ���� ���� ��%

)13(   P�$��. 1%��� ���"� ����N� . �� ���'� 5-1/0 

���,�      � ��0�� .���� ��6�� ��%3,� �,�2  ��QG�@�	   4�(

P�$.  ��$%� �� �5 �'�3/1-7/0  �,����    ��6��C ��,�

��� ��� )13(.  

P�$. 1%� z>,*� I�QG�@� � $%� ����  � �'�

 ��N� �"� � ��,��� �6: �55-3/0  �,����    ��%3,� ��,�

  ���� .���� ��6�  ���  ��"�	    ��QG�@� �� ��U�K {"��,� & 

�9�K	 4'  �,��     ���+� ��( ���� �%�+%7 I�QG�@� ��

���'� &   P�$�. 1%��      �6�� ��%Q/? ��5 � ��'�

�� ����    P�$�. 1%�� ��"� ��N� �,�G� .����   ��'�

  � ������ P�$. �"� �%G� .��� ��6� $%8�� �%E�

z>,*� I�QG�@�	    ����5 ���>� �� �5 ���6( ��� � �"�/�
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 _"�983/0  �"��N� �%�BMI   ��� ��� P�$.BMI 

������   �%��u/' .����� �6?� ��� &�%.	 27  ��U� 

 �( &��� �BMI  � �6: �Q%�J  ����6� ����( P�$.	 

  �� ��,/( � ���6� �5�8 �" ��� � �9� &���9  ��U� 

   ����6� ����( P�$�. b�8 � �6: �( &��� �	  &���

BMI ������ ��� &�%. & �Q%�J .���6�  

�, �" �%>T� �   ��QG�@� �� ��U�K &�' &  ��9�K	 

�"���T� �:�� �� �"��     �"����T� .�6�/� ��?6� �'
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Abstract 
Background: Scarce data are available on validity of self-reported anthropometric indices in Iran. 
This cross-sectional study aimed to determine the validity of self-reported anthropometric indices in 
comparison with the same variables measured by technicians in a subgroup of the staff of the Isfahan 
University of Medical Sciences (IUMS), Isfahan, Iran.  

Methods: In the current study, 200 staff of Isfahan University of Medical Sciences were selected via 
convenience non-random sampling method. Weight, height, and waist and hip circumferences were 
questioned by the first technician. The same measures were taken three times by a trained technician 
according to standard protocols. Mean of three measurements were considered in statistical analysis. 

Findings: Weight (P = 0.040) and waist circumference (P < 0.001) measures were significantly lower 
in self-reported values compared to those that measured by the technician. Pearson correlation test 
between the measured and self-reported anthropometric indices ranged from 0.60 for hip 
circumference to 0.95 for weight. The highest agreement between the two series of values was 
observed for normal weight (73%) and overweight and obesity (91%). Overall, 87% of central obesity 
measured by the technician was confirmed by self-reported measures. While, less than 13% of people 
with no abdominal obesity according to the technician measures were categorized as abdominally 
obese by self-reported values. 

Conclusion: These results indicate that self-reported anthropometric indices are highly accurate 
among this Iranian population, and are, therefore, appropriate for epidemiologic studies. 
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 ��=  	 >" ��(�@ -�/�
).� �T G��L (��0    

��(� �D2�� 	 "Z2 ��6 ���� ����   �L�2 ����5 ���F� 	 

��(� �Q���P � a0�%��� ��2�3 	 ��Q��� CDE  6�
 

45 �&( �� S	� ���5� Independent-t    .&�% ���F/���

�g#���O ���( �'�� �W(�� � (�O J/������  �&( 45

a0���% 	 ����� "��L�� ���� ���( fN2������ ���@ ���> 

�/PN#�� Pearson   .&% ���F/��  

"
�� � "#$�G� ���5�    	 v�&��� >�PE ��( ���i � 

 A���� �� ���F/���� ���( ��	i�: ����� �MedCalc �X��P� � 
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0/1/2/8 )MedCalc Software, Belgium ( G����L

.� �T 050/0 < P �(  ���1� lW� ����$����   ��n� ��

&% �/ �T.  

  

���	 	
  

-	&� �� 1   	 ���&��/��� v��Z�� �O������ ����Q�  lW��

��1� a0�% ����    	 ��&�( >��
�2 �8��/��:	�/�5 ���

�&( 45 �	�T �(�� &L�� 8�!F2 �(   ��1�NH ��	) ��	 

 (c���5.��� �& �W(�� �O��g#�   a0��% O��( �   ����

   	 c��� �	��T 	� �� �&( 45 3���2 	 45 6
 	 ���

 -	&� �� �1�NH ��	 �����2 ��� �&�5.  

�� �&��=� �
 ���T ��#�    G	��F2 ����	 �( ���%

��1�  ����Q� ��� a0��%   ����2 ���� �   ����2 ��&�( � 

�(��  ���1� G	�F2 ��(�� &L�� 	 ����  �� ����2 � 

�(�� �	&( ������5  ��	 ����� 	 c�� �	�T 	� ���

�%�&� ���	 �1�NH )270/0  =P(    ���=� ����� O��� U

�&��� ���2 ����T �  ��&( �������5     ��( c��� ����

�� ��^��5 � �( .&%�(  

�( 7��5 ��	.$�� a0�% ���   ��2 	 �&�( 45 6�
 ��3 

    7�"��� �	�� 45 ���� ���( ���
 ��� ����=� �&��( 45�  

)880/0  =P(� G	�F2 �1�� ���� (�O ���� a0�%  ���� 

 N��P� C��DE� )001/0  =P   �&��( 45 6��
 b��"W� 	 (  

)023/0  =P(� 7�"� �	�( 45� )001/0  =P�(  �NP�

  ) �&��( 45 6��
 ���( �7�"��� �	���( 45001/0 = P (  

  
���� 1. �	
�� � ������ ��� �� � ���� ����� ��
��� ����� ��!��"� �	����#�$% �&
��&�'��� (��� )��* +,  � -�% ��!�'+',  �.�/0 �1�

2�3���) ± ,+'����5' 6'�7�'(  

  
����	
�  

��� �����  

)34 ���(  

�	�  

)36 ���(  
 !�"# ��$�	�%  �#��� P  

(��)*�  ��+�" ��), " - .*/ ��0  12�
 �+. , ��0 )2kg/m(  58/2 ± 32/20  02/2 ± 60/28 280/8  001/0 

�+., 0 6� )kg(  59/2 ± 85/7  07/3 ± 05/19  200/11  001/0 

�0 6 )����(  20/3 ± 5/13  15/3 ± 19/28  690/14  001/0 

�+., �"�0 0 6� )kg(  90/5 ± 64/50 99/3 ± 31/49 330/1  270/0 

(��)*� 12�
 ��, 8) ��0  9�: ;�<� =- 8) ��0 )l(  00/4 ± 08/36  88/2 ± 03/38 950/1  023/0 

8) �"�� (+��� )l(  23/4 ± 05/24  94/1 ± 94/23 110/0  880/0 

8) �" 0 (+��� )l(  00/2 ± 03/12  02/1 ± 09/14 060/2 001/0 

9�: >?�� =- 8) ��0 )l/kg(  02/0 ± 62/0  03/0 ± 55/0  062/0  001/0 

8) �" 0 (+���/=- 8) ��0 )����(  01/0 ± 33/0  00/0 ± 36/0  035/0 001/0  

8) �" 0 (+���/�"�� (+��� )����( 01/0 ± 50/0 01/0 ± 58/0 080/0 001/0 

  
 ����2�:�'+ �5+�� ;
��� . <=�> 2�� �  ?� � �@�% ��!.�.�/0 �1� �'+', � -�% )��* �, +, ��� �� A
1�� � �� 

	
�����  
&'() *"	+ , ��-  &'() , �-��  �-�� �.�'  

r   �#���P  r  �#��� P  r  �#��� P  

) �(+�� �" 0 8)l(  48/0  002/0  63/0  001/0  49/0  002/0  

) ��0 8) =- ;�<� 9�:l(  47/0  003/0  66/0  001/0 51/0  001/0  

��0 8) =-  �>?�)l/kg(  79/0 -  001/0  90/0 -  001/0 86/0 -  001/0  

�(+�� �" 0 8)/��0 8) =- )����(  42/0 -  009/0  56/0 -  004/0  59/0 -  001/0  
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  �7�"��� �	��( 45 	 �7�"��� �	�� ��( )001/0  =P(  ��

������5    ����	 ��1�NH ��	 ����� 	 c�� �	�T 	� ���

�O�( O�� �� U�%��    ���1� ����� � ��'�2   a0��% ���

CDE �NP�   �&�( 45 6�
 )02/0 ± 62/0  �	��T �� (

 a0��% ���� 	 &% �&��=� �1�NH ��	 �����   ����

CDE b"W� �&( 45 6
     ���H ��( ��&�( 45 3���2 	

��1� ��( �/=�( c�� �	�T �� ����.  

�W(�� ����( x��/�      ���� �"�L� a0��% ��� �

���2 a0�% 6��%  ����2 ��&( �   ��(�� �  &�L�� 	

 a0��% ����Q� �( �&( �(��     3����2 	 45 6�
 ����

 -	&��� �� �&��( 452  	 ���Nh� ��/��PN#� �������( �

����1�  �7�"��� �	���( 45 ������Q� ���)002/0  =P(  	

   �&���( 45 6���
 b���"W� C���DE)001/0  =P(  ����(

a0���%   ��/��PN#� 	 ���������� �&��( ����� �����

 ����1� 	 p���!1�    �&��( 45 6��
 �N��P� C��DE ���  

)001/0  =P 	 (7�"� �	�( 45 �NP� a0�%�   6�
 �(

) �&( 45001/0  =P �� �( (�8 a0�% ��  ����  ���� 

���&�� T��� � �&%� &%�(  � ��	.�$ ��( . ��O  ��/��x   ���=�

�� &�� �� �( �NP� �
�� a0�% ��� ��2�3   45 6�
 	

N��P� C��DE ��&��(� ���W(�� �&��( 45 6��
 �  p���!1�

�� �2� a0�% �( ��� ��� .���� �������� ��  

  

/0-  

�/ ��  �17�W� O�� ����� ��=�  �&�� ���	 �( ���1�  ���

��7�"� �	�� 45 ����Q� O������ ���N�   C�DE ����Q�

b"W� �&( 45 6
 �7�"� y��0 45 	  c�� ��������

��1� ��H �(  �	��T �( �NP� ����   ��1�NH ��	 �����

  ��� ��( �&�( 45 6
 CDE �
 ����� ��� .��� �/=�(� 

 ���  �"�
A�T� �� �&��( ��	 ��   �&�% ��/ �T�n�  �	���T

��1� ��H �( �1�NH ��	 ����� ����  6
 �NP� ����Q�

 O�� .&�/%�� c�� �������� �( �NP� ��/=�( �&( 45

 x��/���    ����� �	� ��( �/ �T G��L G�Q�QZ2 ����

M����( z7���(�� ����
��
 	 -���� ���� &����d2 ����� &����
 .

Bedogni  ����Q� �
 &���� ��=� ����!#� 	 6
 b"W�

 �&( 45��� �  ���� �1�NH ��	 �( ��� � �� �/=�( c��

 �&( 45 6
 �NP� ����Q� �
 �7�E ����� �    ��( c���

��1� ��H O���: ���� ��� �2 )8(.  

Guida ����( �( ��� ����!#� 	 517   ����QF ��

��'� >7� �� �( �	�T ����� �  ����2 a0�% �  ��&�(  

64-25/19 3��(�� ���/� ���( A�T���"�
�  ���D�/� O���� ���(

     y���0 45 	 �&�( 45 6�
 b�"W� ����Q� �
 &�&���

��	 � �@� ����� 	 c�� ���� �7�"��   ����� �( �NP�

��� �/=�( �1�NH ��	 �(U  �7�E ���
�   �N�P� ����Q�

       ���H ��( ���E ���� ��( ./�N� ���� �� �&( 45 6


��1�  ��� �/#
 ����)17(.  

�g#���O Chumlea ����!#� 	�  ����( �(�   G���<�

(�� 	 O�� M��( 	 ��
��
 �&( 45 V�W� �( �R��

� �&���#� S���T�����O &L���  ��:��O  ���Q���  N�P�� 

45 �&( �(  �����$  &�L��� �� ��	  �"
�  �&�(  ���=� 

�&��� � (��/= �5 � �( V�W� �&%���^   	 ���
��
 ��

M��(� 	 ��� �R���O �� ��� V�W�  �� �( �5� ����^ 

&L�� �NP�� ��Q���    ����2 ��( �&�( 45 6
�   �	&�(

(��� 2 �Z2 ��d<�� ��0 ��� ��) &��10.(  

�@�E ��	i: �� �
 ��� �7�E �� x��/� O���   ��(

���	 O���� ������5 ��	 ���( �2    �c��� �	��T ���

 �����1� G	����F2 ������2 �� ���� �   ����(�� �	&���(  

)33/1   c��� 	 �1�NH ��	 ����� �������� (A�T�"�


�#� �&��=�  �
 ��%2 �"$ �( ��� O!#�d 	 o�"( ��<

 �1���2 �� ��&( ��7�1  ����� �� �  3����   ����2 ��2 � 

 &�%�( �1�NH ��	 �( �������� �(�� �	&(U  �� ��  ���
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      �� ����J2 ��( ��������� �� ����� ����� �9��� ���� �

�5 ��&( >�
�2   ���� ����#� �� )18(   -��E O��� ��( .� 

�	�T 	� ��	 v./0� �� &���2� ��$ ����$ �(  �"�L� 6

 �&��( 6��
 45 C��DE b��"W� ������Q� �&��% �/��=�( ��

.&%�( V�W� c�� ��������  

���� ��� �� �  ����2 a0��% v./0� �   	� �&�(

�	�T� ���2 �( �NP� � �/#
 ���P( �(��   O��� 	 ���

�� ��=� 	 ��� �
 &��  �������5 ��	 � �@�  ����   ��(

 ��� ��^��5 � �( ���� � �� �%�� aX=� ��H   .&�%�(

5 �� �O���(��(� �&#$ C'� �
 ����   �� �&�( 45 �� ��

���2 �   ��� ����0{ �(�� �	&(      ��( ����2 ��( 	 ���%

 ����2 ���2 6(� v./0� �  ��(��  �	��T    ����� ����

��� �( �&( 45 6
 ����Q� �NP� �&% �/=�( �����5� 

�&( ��	 �� A�T�"�
 ���   ��1�NH ��	 ����� �	�T ��

c�� �	�T �( �NP�� ��2 6(��� .���    

�	.$ �(� C7�� ��� � ��� �&( 45 3���2   45 O��()

�� C�n�2 b�� ��H �( (�7�"� �	�( 	 �	��  ��� ���%

��1@	 �� ��j ������ &���� �1�NH�  �N�P� O��   ���

��   ���1� ���H �( &���2      ��( >�"j� 	 &��
 ����J2 ����

 ���� �����T �7�"� �	�( 45 ���� �U    ��
 �7��E ��

�7�"� �	�� 45�    ����
 �N�P� ��H �( ��� O!#�

��&( &��#( ��( �(�< �� 	 )4(.  

�@�E ��	i: x��/� ���� �� ��=�  &�� �
 �NP�

   �7�"�� �	��( 45 	 �&( 45 6
 �( �7�"� �	�( 45

c�� �������� �� �7�"� �	�� �(� ��1� ��H �(  ����

.��� �/=�( �1�NH ��	 �( �������� ��  ������ O�� �� �

Battistini #� 	 &���� ��=� ����!  ��
   �N�P� 	� ���

   �7�"�� �	��( 45 	 �&( 45 6
 �( �7�"� �	�( 45

�7�"� �	�� �(� ��1� ��H �(    c��� ���
��
 �� ����

      ��/ �� ����� � ��1�NH ��	 ����� ���
��
 ��( �NP�

�� &(��   ��� ��n� �( 	  &����     ��( ��	 � ��@� 	 ����

  ��g( �� �7�"�� �	�( 45 �NP� S�/PT    z7��(�� ����

��� ���#� )2(.  

Sartorio ����!#� 	�   ��( �7�"� �	�( 45 �NP�

 �1�NH ��	 �( ���� �� �/=�( �� c�� ���� �&( 45 6


&���#� S���T )9(O��g#� .� Chumlea   �����!#� 	

 &�&Q/1� ��� �
C� ���� �  ���� 	 �&( 45 �����   ��(

 �D�� �&( 45 6
 �( �7�"� �	�( 45 �NP� �� ���J2

�� �( 	 ��% ���2 �&% �/=�( � M��( �� �(�� �R��� 

   �&�( 45 6�
 �( �7�"� �	�( 45 �NP� ��� O!#�

 �	&E �260 &L�� &(�� ���� � )10(.  

O�QQZ� �0�(�   �7�"�� �	�( 45 �NP� ���( R�(

      ����� � 6��7� ��( �� c��� ���� � �� �7�"� �	�� �(

      �� �( �� �7�"�� �	�� ��( �7�"�� �	��( 45 �NP�

   |���: 	 ���� �� ��%�� A�� ���^��5    �������� ����

�� ��^��5 � �( ���� � �( fN2��  &����� )7U(  ����  ��
 

��� �� �%�� ��	 � �@��    ����2 ����� � ��( >"j� � 

���� ���#� �(� )19(�	.$ �( .�   G��17�W� ���� ��

 �&% ���%� ���    6�
 ��( �7�"�� �	�( 45 �NP� �


�&( 45�     -�"�� ����� ��( �N�P� ��^��5 � �( ��   ���

 ��� �/=�()9(.  

�� �n� �( &��� ���  ��/��#� �� -./0� >���

�� �&( 45 C'� ���/( &��% 	 ��% 2 O��2d �( ��� ��<

 45 3���2 ���J2  -���12 ����0 C� �( �� �%�� �� �&(

  x����/� �������� O���� �� .���P��� �&��( G���1��� ������

�17�W�  �Stookey ����!#� 	 ��� ��=� �
    ��( ����

���� � 8#� �n"j ���#� �#�.: ���   ���!�� 	 ���

��� }�N2�� ��� � �/�P���2�^��� 	  M���(    C7��� -���

 ���� ����	 c�� )20(.    45 �N�P� ������ ���� �� 

     6�
 ��( C�&�� -���N2 	 �7�"� �	�� �( �7�"� �	�(
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�&( C���/:� ��1� ��H �(  �/�=�( c�� ���� �� ����  ��

 ��������� ��� �1�NH ��	U  ��/PN#� �
 ���H �(

��� �&% S���T a0�% 	� O�� �� ��R�( )21(.  

�D�/����T ���'�  O���  ��
�   C�� 8��    O��( ����� �

   � ��@� ��( �&( 45 6
 b"W� ����Q�  �� ���� 	 ��	

������ ���P: �� �&��=� O��g#� .��%�   ��( ���2 �(

�/ �� 	 �/ �T G��L G�17�W�    ��@�E ��	i�: ���� 

�� �n� �( &���  ���	 �(  ��&�( >�
�2 3��� G����J2

���2 ���� � ��������� o�"( �� �%�� �   	 �&�( �(��

  ��"
 CDE �� �'(�=� G����J2 >��� ���^��5 � �(

�&( 45 �NP� 	     3���� S�/�PT ��'� �� ����T �(

�� �7�"� �	�( ��%U �
 ���H �(� ���� �  �	�( 3���

����� �� c����� ��������� ������P: �7�"���� �� ������2 

a0�%    �N�P� 6���% �&�( 45 3���2 ���   45 ����

 �7�"� �	�( 45 	 �&( 45 CDE 6
 �( �7�"� �	�(

 ��'���=�: �O���(����( .����#� �&����=� �7�"��� �	�� ���(

��  G����J2 ��% a0��% �� 8� �� �� �=��� �   ����

�����: ���L��$ �� ���!� ������$ ���( �&��( 45 3�����2  ��

  ��n� �� ��P: �������� �� ��� S�/PT 	 ������% 

��% �/ �T.  

  

��#'��1 � �23)  

��T&�P��� O�&(  �"���	 ��  ���N�/�=:  �7���  ������� 	 

���=��� ���5 ��.�� &E�	 6�(��� 	 �#� ���� � �( �
 

��Z� ��   A��D��  ��	i�: O���  ����!#�  �/�%��  &��� 

�������^� ���#�#L �� &���#�. 
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Abstract 
Background: Body water is the highest fractional content of body weight, except in cases of extreme 
obesity. The objective of the present study was to compare and evaluate the changes in total body 
water (TBW), and body water distribution using segmental multi-frequency bioelectrical impedance 
analysis (SMFBIA) in obese and normal weight adolescent boys.  

Methods: Seventy healthy adolescent boys of Ardabil city, Iran, (age: 15-17 years) voluntarily 
participated in this study. Subjects were divided on the basis of body fat percentage (%BF) value into 
two groups of obese (%BF > 25) and normal-weight (%BF < 15). Absolute and relative total body 
water, and extracellular (ECW) and intracellular water (ICW) were measured in obese (n = 36) and 
normal weight (n = 34) subjects using SMFBIA. Two independent markers of relative body water 
distribution were calculated as ECW/TBW, and ECW/ICW. 

Findings: The absolute values of TBW (P = 0.020), and ECW (P = 0.001) were significantly higher in 
the obese subjects compared to those with normal weight. TBW, as a percentage of body weight, was 
significantly lower in the obese subjects (P = 0.001). The ratios of ECW/ICW and ECW/TBW were 
significantly higher in obese adolescents (P = 0.001). 

Conclusion: This study indicates a coincident increase in absolute values of TBW with overweight 
and obesity in adolescent boys. It seems that increase in adipose tissue mass may contribute to 
extension of ECW; as ECW/TBW and ECW/ICW ratios are higher in the obese adolescent boys. 
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