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����" ��%
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����
�� ��%)  ���� 59 -50  O���  ���  �*���%>� 896  %�8* )3/35  ��c
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����
�� 70 *���%> �� �%!H�� � O��� 181  %8*)1/7 %
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���;e�  � �*��� L����� 

)2/41  �
�� ���� (�c
� ,����
��  � .��*��� ��1* ��@*��,    ����� =���

�@;e��� 95/6 ± 66/9 �� ����� � 32 -1 � .��� O���@*��,   ��� ��
� ,�

�@;e�� *�B 10/2 ± 69/50 �� ����� � 55 -46 O�� .���  

 N3�� ,�@*���BMI �29/4 ± 76/28 %
� %� ]%)�(��    � ���� ���%�

7 ) %8*3/0   ) ��� W�� (��c
�5/18 < BMI �(502  ) %�8*8/19   (��c
�

) ���9�D0 ���99/24 > BMI > 5/18 �(1062 ) %��8*9/41  ��
�� (���c
�

) ��� �>�m�30 > BMI > 25 � (965  ) %�8*1/38     ��*��� S��\ (��c
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)30 > BMI 2?�) (2.(  
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 N3����� ,�@*������T-score  ����9��A� $���V! �����*� 2���� 
�  

17/1 ± 04/1- ������� ����  �21/4-69/4-  ������" Y��;F %��� � �����

 �@
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�� ��B�� ��43/0  $��� �� �)001/0 < P   N3��� ,��� ��� �(

T-score  �BMI� @
;D��� L
;��W �9� �� 
�� � �����B 20/0   �����1�

) ��001/0 < P(.  N3��T-score  ���� =�� ���@;e�� * ��B   z��D!
�

�9�� 
��  $���)001/0 < P� 
��L� .(�, @
;D���� 29/0   �� ���� �����, 

 N3��T-score   #�%�� ,� �� @�;e���   ��9� z��D!
�� 
���   �����1�

) �1*720/0  =P.( �
*�a  O��  
�1 .$�� ���"  

 O�� 2 �� ��1* �� ���  N3�� ,�%!H��T-score    ��� z���%�

 �� %
�� ��� ��%)30   ���� O��� $��� �    �����" .�D0 �One-way 

ANOVA N3�� ,�@*��� �T-score   UE
�3� ��� ��%) Y;F %�

��9� ) $��� 
��001/0 < P.(   N3��� �%@�� U%0 ��T-score   %��

 Y;FBMI       UE
�3� B��* �@�;e�� ����� =��� � �@�;e�� �� � �

��9� ) $��� 
��051/0 < P.(  

  

 (��)1 *+�� ,�� �-./0
1 .T-score  � �-/2�3 4,� �Body mass index �����	 ���	 
��$  

����	� ���� �� ����	� �	�� ��� BMI T-score �� 	
����� 
180/0 960/0 130/0  430/0-  999/0 >  �*%+,�& -� 

001/0 < 001/0 < 001/0 < 001/0 <   ���.�P  
006/0 290/0- 200/0 999/0 > 430/0- �*%+,�& T-score 

720/0 001/0 < 001/0 <  001/0 <  ���.�P 

020/0 040/0- 999/0 > 200/0 130/0 �*%+,�& BMI 

210/0 029/0  001/0 < 001/0 <  ���.�P 

220/0- 1 040/0-  290/0- 960/0 �*%+,�& �*+/�0 ���1 2��  
001/0 <  029/0 001/0 < 001/0 <  ���.�P 

999/0 > 220/0- 022/0 006/0 180/0 �*%+,�& �*+/�0 3�4
 -� 

 001/0 < 210/0 721/0 001/0 <  ���.�P 

BMI: Body mass index 
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���
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� ���� !���"�# $ 

 O�� 2 
��9� U�%V*� � ,�@*��� .T-score ��
���� =�k	1� Y;F %� ���	
�� W��%! $�9m� �  

  
T-score  ������� � ��! "�#$�(�&�') '��#!  

���)	��  ����� P �#�*+ Osteopenia ������� � �, ����� P 

 
�45

 ���

(���)  

30 <  97/0 ± 49/0-  

001/0 < 

)0/72 (54  )0/28 (21  )0 (0  001/0 < 

39-30  96/0 ± 34/0-  )2/74 (141  )8/25 (49  )0 (0  

49-40  03/1 ± 47/0-  )8/68 (451  )0/30 (197  )2/1 (8  

59-50  05/1 ± 56/1-  )4/44 (398  )3/48 (433  )3/7 (65  

69-60  07/1 ± 04/2-  )7/30 (165  )1/53 (286  )2/16 (87  

70 ≥  15/1 ± 04/1-  )3/19 (35  )2/54 (98  )5/26 (48  

BMI  �1� 89  99/0 ± 25/2-  

001/0 < 

)2/14 (1  )9/42 (3  )9/42 (3  001/0 < 

�:;,<  17/1 ± 38/1-  )9/34 (175  )8/48 (245  )3/16 (82  

�1� �=�>� ?����  13/1 ± 09/1-  )5/49 (526  )0/43 (457  )5/7 (79  

@�A  16/1 ± 80/0-  )2/56 (542  )2/39 (379  )6/4 (44  

�*+/�0  4;B  03/1 ± 47/0-  
001/0 < 

)8/68 (719  )9/29 (312  )3/1 (14  001/0 < 

��C  10/1 ± 43/1-  )2/35 (525  )8/51 (772  )0/13 (194  

 2��

 ���1

 �*+/�0

(���) 

5 >  02/1 ± 06/1-  

001/0 < 

)4/46 (206  )1/47 (209  )5/6 (29  001/0 < 

9-5  98/0 ± 34/1-  )8/35 (133  )6/55 (207  )6/8 (32  

14-10  03/1 ± 5/1-  )1/33 (103  )8/51 (161  )1/15 (47  

19-15  19/1 ± 74/1-  )9/24 (47  )4/53 (101  )7/21 (41  

24-20  01/1 ± 05/2-  )7/15 (20  )5/57 (73  )8/26 (34  

≤ 25  37/1 ± 92/1-  )3/33 (16  )8/43 (21  )9/22 (11  

 3�4
 -�

 �*+/�0

(���)  

50 >  04/1 ± 21/1-  

190/0  

)4/38 (138  )3/51 (184  )3/10 (37  360/0  

54-50  13/1 ± 33/1-  )7/34 (394  )8/51 (589  )5/13 (153  

≤ 55  06/1 ± 27/1-  )4/40 (36  )5/49 (44  )1/10 (9  

BMI: Body mass index 

  
1244  ) %�8*1/49       W��%�! ��
�� ���9��A� $�V! ���*� �� (��c
�

 ��9�D0 ���	
��1084 ) %8*7/42     ��� E
�D� (��c
�Osteopenia  �

208 ) %8*2/8  �� E
D� (�c
����	
�� ����  �� ��� ,�@*��� .�*���

 �� E
D� ��9�D0 ��%)Osteopenia    ��� E
�D� �  ���	
��� �����  ��� �

 Y�!%!5/10 ± 23/49 �25/10 ± 77/55  �98/7 ± 97/62   ���� O��

 ����" .D0 �One-way ANOVA UE
3� ���%) �� ,� ,�@*��� �

��9� ) $��� 
��001/0 < P    �����" Y�;F %�� �%@�� U%0 �� .(2
χ �

 �,� Y;F %� ���	
�� W��%! $�9m� �*���%> ����!BMI �@;e�� �

��9� UE
3� �@;e�� ���� =�� �  �@;e�� #�%� ,� ��� X$��� 
��

��9� %�sp!  $�� %�| 2��/ .$���* ���	
�� W��%! 
� �
��200  �� %8*

 �H�� ��*�50 ) O��4/12  �� E
D� (�c
����	
�� ����  �817   %�8*

)5/50  �� E
D� (�c
�Osteopenia .�*���  

�
%�� � .�����
���      ��� ��� ���1* ��9��A� �
��� ��%>�639   %�8*

)2/25 D(/ =E?1� �� E
D� (�c
�� - /�%-�� 322  %8*)7/12  ��c
� (

E
D� �� �� $��� � 29  %�8* )1/1  ��c
� (�
���  �L���� �  ���>�(�  ����� 

���	
�� �*��� .�y����, 2404 %8* )8/94 �c
� (�
��� U%k�  �����, 

����  ���F�  �;(��W � 2267  %�8* )4/89  ��c
� (�
���  oA�� ��9> ��$ 

>�B�?� ����,  O��  
� .�*���3� ��@*��,  9� U�%�V*� � ��
� T-score  �

9m��$ ���� .$�� ���" �" %A3 2���- Y;F %� ���	
��  

 ����" Y;F %�t ��D(/ =E?1� 
�\� ��
���� �-    ���*�� ��/�%-

  oA�� �� ���3 
�1> � �D(/ �
����T-score  ,�����    
��
��3%� �%�!

) ���*���001/0  =P  oA��� ,����y�� .(T-score  ��
�� ��
������ 
�

��9� 
�0 �� �,���� �?�B�> $���9>  ���� %
�� �
�� )004/0  =P  ���� �(

 oA�T-score   L���� �$����� �� E
�� Y;F %��    U%�k� � �(����> �

��9� UE
3� �W�;(� ���F ����  O�� ) $���* 
��3.(  

 ����" Y;F %� �%@�� U%0 ��2
χ #��� � ���	
��� ����   ��
����� 
�

�D(/ =E?1� ��
��-   ��� �,���� �?�B�> $���9> ��
�� ��%>� � �/�%-

��9� 
�0     �$����� Y�;F %�� �" #���� ��� ���� %
1�� �
��  �L����  �

 ���9� UE
3� �W�;(� ��
�� ���� U%k� � �(���>    2���/ .$����* 
��

 E
D� %�d ��%>� �� �;��L� 
� $���� �� E
D� ��
���� �� ,�� �� $�� %�|

 $���� ��T-score ,����      =���8! ,��� �
���" %�h* �� ��� ���
��� �%!

��9�  O�� ) ��D* 
��3.(  
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 (��)3 ����	 6��&�� � ,�-���	 .T-score ��+ �	��7 8/9 �� 
��:.�� �;�< =��� �  

-.	�  
  

�����  

'��#!  

(�&�') 

T-score ������� � ��! "�#$� (�&�') '��#!  

���)	��   �����P  �#�*+  Osteopenia  ������� � �,   �����P 

�DD,�E 2F	DD��- 

�E�4G  

�����  )8/74 (1897  12/1 ± 62/0-  
001/0  

)8/76 (1179  )5/72 (645  )8/65 (73  005/0 

����  )2/25 (639  15/1 ± 79/0-  )2/23 (356  )5/27 (245  )2/34 (38  

HC�0�  �����  )3/87 (2214  13/1 ± 65/0-  
330/0 

)1/88 (1353  )8/85 (764  )4/87 (97  260/0  

����  )7/12 (322  15/1 ± 72/0-  )9/11 (182  )2/14 (126  )6/12 (14  

�.C�DDD�  ��;��DDD= ?

��IJ%�� �9I�  

�����  )9/98 (2507  13/1 ± 66/0-  
180/0 

)0/99 (1520  )7/98 (878  )2/98 (109  570/0  

����  )1/1 (29  03/1 ± 94/0-  )0/1 (15  )3/1 (12  )8/1 (2  

  ��IDDDD� K4DDDDL�

8;+�9 ?��M  

N����  )2/5 (132  10/1 ± 63/0-  
720/0  

)5/5(84  )9/4 (44  )6/3 (4  630/0  

-;0��  )8/94 (2404  13/1 ± 66/0-  )5/94(1451  )1/95 (846  )4/96 (107  

�	0�;= H;O�:=  N����  )6/10 (269  04/1 ± 47/0-  
004/0 

)1/12(186  )7/8 (77  )4/5 (6  005/0  

-;0��  )4/89 (2267  14/1 ± 68/0-  )9/87(1349  )3/91 (813  )6/94 (105  

  

/01  

 �
�������	
�� �����   ����� �� ��?�   �
����� ,�%�!   �
(?��� ����- 

� ���J  ����! 
� �*E}- � ��� q�;V� �� 
�1� 
� �g��  ����.   ���

 ���� �     � �t������!� l���k3 
� ������ ���! ���� �!���9��A� ]����!

�
>%) ]�n*� �
���� ,�� �t���!����B�>�      ��� �
����� ,��� $�(- ����

 ��\ %� B�* ���
� %h* �� .$�� ��1* �
3��� �
�
�   %�m�F O��F 
�

i�
   �
�� ��� � �
����� ,�� ��%� ���9
� �*��
� ����  ����   ����
�

  .$�� ��1* $>�� �" ��%� B�* �9A/  

 �� ��\ %� ���	
�� ���� �
���� �
�� ���* ,J� �� ���� ��*�� �

��� $�� ���� ��1* �
>%) ]�n*� =�9��A� �3%� �O�F ,�- 
� ��   ,���

�
�����  
���%) '(
	� ��� ���  ���#�     ��� �
 �" ��� �
�� �!���8
�

�)g�� :�
*t �:�t��������� ���� ���� � ��j&!�  �*��� ~%V!  E
��� �

�
���� �3%� �� ������ ���
��� U%k� � ��   ���*�� ���	
�� W��%! �

 ����e�%
�� �?�!
���� $D;*  �����X  ����   ,��� 
� �������   %�h* S��8!� 

 ���� ���*�
����
 ,���� �� .  ,����9! W��%��! ���
�9�  %��� 
� ���	
����

 �" K���� %� �! �
�� =
�%m�    <��� =�����/� ����
�    ��%�� �
 ��*�%�)

��%) ��� ]�n*� %A3 �%9� 
� ���      ��� ��9��A� ,��� �2���� ,���� �� .

 U�� ,��9! W��%! ���	
���
���� �  �" �� GD!%� ��� ��%�) 
�   ����

'(
	� ���  ��*�O�� 
� ��J8c� 1393  .���
 ]�n*� ��  

�� 
� ��9��A� ,2536  N�	1! B�%� �� ����� �9 �%� ��*� �� %8*

 ��� ,�@*��� �� ���	
�� ����28/11 ± 34/53  O��  � ��9��A� �
��

 N3�� ,�@*��� �� ��
>%) 
�%/ ��
%�T-score    $�V! ���*� 2� 
�

 ��9��A�17/1 ± 04/1- ����� ��  �21/4-69/4-   #���� ��" .D0 � ���

���	
�� ���� �4/4  #��� �Osteopenia 1/35 .��� �c
�  

   #��m�� ,��� � =�9��A� %@�� �� ���" $�� �� a��
* �� � �! ��

�9��  �� ��%) �� �9��A� �
�� �
��" � ���   G�L> �* �) '(
	� ���

��%)   (%�A3 �%9� 
� ���   ���� q��	
*� ����   
� ���	
��� ����� �

 ��� ��H�� #��� ��
�� ��J8c� ��*� $�9�      �%�@�� U%�0 �� .�����

 #������	
�� ����   ��%�) Y�;F %�     ���9� UE
�3� ���� ����  
��

 � $���5/26  ��*� �c
�70  �� E
D� �%!H�� � O��  ���	
��� ����� 

 %�� ��*� 
� �" �� ��
�� �� �!
�c 
� .�*���40  O��.�1* ����1�  

�9��A� a��
* �  O��� 
� 
�1� ���	
�� ���� ���  b%0 1379� 

 �� ��� �" �� ���F70   �H��� ��*� �c
�50  O����    ��� E
�D� ����� 

���	
����  ���� �Osteopenia ��
��;� )12(�  
� ������"  ���9��A� B���*

��%) 
� ���	
�� ���� #��� UE
3� �� �%�;8!   �'�(
	� ��� ���

.$�� ��1* ]�n*�    

 ��9��A� �
�� ��
���� :�t��������� .���� ��
%�    ��� ��� ���1*

 #��� ���	
��� ����    $�9�m� ���BMI     ��� � �
�� K��?9� $D�;*

���! N3�� <��B>� �    N3��� �����T-score    
� � ��
>�� <����

 #��� ��n�
*  ���	
��� �����  �Osteopenia    �>��m� ��
�� ���*� 
�

�� %
�� �S�\ � ���  #��� �,��y�� .�������	
�� ����   �@�;e�� ��

) �;e�� ��*� 
� �" #��� � �
�� ��!�@�! z�D!
�13     
��0 ��� (��c
�

�hFE� 2��/  �� ) ��;e�� %�d ��*� �� %
1��3/1      ,��� ��� ���� (��c
�

.��� 
�%/%� B�* �@;e�� ���� =�� �� �z�D!
�  

 ��%� � �@;e�� ,�� �� $�� ���� ��1* B�* =�9��A� %@��  �����

���	
��   �\ X�
�� ��� � ����!
�/ z�D!
� :� � �%  ��� ��
�� ,��� 
�� 

�t�%
�� �� W� 
��;� ��*� ��� 
� ,��y�� .����   �*��9� ���� ��D��

 ��*��W�;(�� ,��!�%�  � ,���
��D   ���*�� =��*�3� O��9
�� � 
�@���� 
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�� ���	
�� ���� �-��   W��t
 
� �*�9� ���� ��D�� G��%� 
� .���

$>�� �� �
 ��D�� ,�� ��� ����jd �� �*��	
�� ���     
��� ,��� � �%��)

�� ���� O�0 
����	
�� %L> �-    ��n�
* 
� � �*��9� ���� ��V� �� ��

�� ���	
�� ����  ,���y�� .��%)�   ��� <��B�>�  ,���    $�>�� Y��%	!

�� �" $3�� �� <�� �*��	
��     ��
�� 
� � ����� $��j) ��� � ���

,J� ����� �� ��%� �m
�- ,�� ��� )14(.  

�9��A� a��
* %��%� �  #��� �%m�F  ���	
��� �����  �Osteopenia 

�
���� �� E
�� Y;F %� �D(/ ��� -   ���9� UE
�3� ��/�%-   X$���� 
��  

 �� �
�0 ��8/76   �
����� ��/�> ��*� �� �c
�   ��D(/ ���� -   � ��/�%-

2/23 �
���� ,�� �� E
D� ��*� �c
�    .��
���� ��9�D0 ���	
�� W��%! ���

  %!H���� #����� ���	
���� ������  �Osteopenia   
���\� ��
������ 
�

�
���� �D(/ ��� - �/�%- ��    �
����� #��* %�h* ���9
� 2���- �� �*��!

         ������
�� ���*�� ��
����� ,��� 
� ���8
��� �
��� �����
�� %�sp�! ���D(/

������ �   .���� z��%� �?�B�> $���9> $>� � ��3 
�1>  

�� ���" $�� �� a��
* %��%� �9��A� �   :�� �?�B�> $���9> �%m�F

 
� 
�j)%�sp! 2��- ���	
��� ����      ��� �
��0 ��� X����6/94   ��c
�

       .��*��� ,����� ��?�B�> $����9> �A�� ��
�� ��
����� ,�� �� ���E
D�

  �$��� ���� ��1* =�9��A�     ]�?V
��� ��-�� �i�
� � �*��� ~%�V!

���	
��  ��� %� 
� ���� ���  
� � �2��L�   $F�%
��� � ~%�V! ]�-

 ���	
��� ��%� ���� � 2�(V! �-�� ����   ��� ���  ��%�)   �@
�;?� �

 �
 ���	
���� <��B>�  ���� )13   ,��� �,���y�� .(  ���	
��� �����  �

�3%\ :� ��?�B�> $���9>  �    ��� =
��c ,���� X�
�� �� � q��9�


�� <��B>� �-�� ��?�B�> $���9> <���9 ���  ���	
��� ���� �� E
��

��       2���/ ��B��� ��� B��* ���	
��� ���� �� E
�� �%@�� U%0 �� � ���

�� �%> �?�B�> $���9> �� �J �! ) ����15 .( 

�9��A� 
� �� ��\ %�      %�sp�! �W��;(� ����F ����� U%k� %m�F �

��9�  
� �
�����	
�� ����  ��p�;� :� ,�� ��� X$���*    ���� =��Ds� �

 �� $����j&!�   
� ���J� <L*   �
����� ,��� ��%��  �
�� �   ��� ���%�>�

�" ���jd W�t
 
� �>�� W�;(�     ,����
�� ��� � �
���* �� � ��D   �>���

��* $>��
� E
�� �%9� 
� ������ ��
;� �%
1�� )11 �10 �5(  .  

�n�
* �� �� �(� �%�)       ��� $��� ,��� �$���� ��9��A� ,�� �� ���!

 #������	
�� ���� ��%) 
�    ���\ %�� � $�� =��8
� ���*� ��� ���

     ��� ����� ��;e�� � ,�;� ���*� 
� �
���� �
��� ,�%
1�� ��    ���� �����

��%) ���  ��� ���    ��y�� ��8(
	� 2�(- �� B�* �;e�� %�d ��*� � %! �

�
���� ����� ���     �%�9� 
� $��� ,�?�� ����
�� �3%� U%k� � ��

 %A3���	
�� ����   .����� �
��� 
�%/  
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Abstract 
Background: Osteoporosis is a prevalent disease in the elderly, but several studies have shown that prevalence 
of the disease in different age groups differ among each other which may be due to epidemiological 
characteristics, genetic, style of nutrition, physical activity, some of chronic diseases and consumption of 
corticosteroids. However, there is controversy regarding this issue. So, the aim of this study was to determine the 
bone density in different age groups of women in Isfahan, Iran in the years 2013-2014.  

Methods: This cross sectional study was done in Isfahan Osteoporosis Diagnostic Center (IODC) during 2013-
2014. 2536 women suspected to have a low bone density who were referred to Isfahan Osteoporosis Diagnosis 
Center were scanned in the hip (femoral neck and trochanter) and vertebral column (L2-L4); bone density status 
was determined and compared in several age groups. 

Findings: Of the 2536 studied women, 1244 (49.1%) had normal bone density, 1084 (42.7%) had osteopenia and 
208 (8.2%) had osteoporosis. No patient had osteoporosis in 30-39 or less than 30 years age groups. The prevalence 
of the disease in 40-49, 50-59, 60-69 and 70 years and older age groups was 1.2%, 7.3%, 16.2% and 26.5%, 
respectively. The prevalence of osteoporosis in various age groups had a significant difference (P < 0.001). 

Conclusion: Osteoporosis in various age groups had different prevalence rates and however other risk factors 
such as background diseases and physical activity may play a role; but, the age has been identified as a 
significant risk factor of this disease. Therefore, further studies are recommended, and it is suggested that 
regardless of age, patients at risk of osteoporosis should be referred for bone densitometry at least for one time. 
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