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���!# � ��7�� 8(#��� 8��-   ��9:� ����-   �����<

 �
��)3-2(   �:!��� ��# ?�:@� ��� ����� � ���� .  �

A��B C-�  �6�# � )BMI   ���Body mass index( 

�� D��EB       
� ����6��B 8C-��  F��� ��+9*� ��� �6� 

     �
���6 �
 ��#�� ��!@ (���# � �#�� (��# F!# 0���B

)4(  C-��  �� A��H+��� �� (�� �*�� 
� F�� .   ����

F��B   A�����6�) ���I�� �JK��� ) ����� 
�� �WC  ����  

Waist circumferenceA���6� 8( ) F��# 
�� �HC   ���

hip circumference  F����# ���# ����� 
�� (9��46 8(

)WHR  ��Waist-hip ratio  ��� �# ��� 
�� (946 8(

)WHtR  �����Waist-to-height ratio(  ������K< ����#

 A���B C-�  �# (946 �+	# �L-�     ����# �6��# �

 (�� A�  �!M�B ��� ����� � ���� ��!#)5(  ����# .
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�� A��H+�� ��# 1-��  �� )6(  C-�  �WHR  ��# 8

 �� �#�� (��# �0��� Q���B 0���B ���# A��+4" 
�7

�� 
��� A��H+�� �
�� 8�S �2!T� Q���B  ��!")7(.  

A��� �����6 ���I�����VW 8����
� F���� ���#  ���� ���6�

A���6�      ��#�� ���!# ����# ���+	# C-�  ��� 
�� �

 ���# ���4��3� 
� ������WHR  (����)7(.  ����"�����B

) ��B�!X������CT  �����Computed tomography � (

 ) ���4!7�KO� ������B �
���#�����LB Y�
MRI  ����

Magnetic resonance imagingY�
 8(    �:�M� ����

 8�K+4� ��# 
� �#�� (��# Q���B �I6�I� F!!EB 
�

���K�0� ��
�� �����  �����#) ������ ��� (�����
� � Z���# �

 Y�
CT�� (     F)��� ��� (��� �*�� 
� F�� .�K �#

  (��� ��+�� ��� � �K�0� ��
�� � A��� � �
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A���6� ���6��B � �!��6 ��!"    �
 ���# [��9!��B 1� � ��
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 ��+!�� �!�nB �# �E*�2�     A�I��6�� /��V�W 
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) �K*
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�6��6 �� .� �� ���# �� 8��    /� �W 1����� ��# �

 (!��4� �#g 100  �
��6 �+� �� A��H+�� �# ����� �� �
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� ��� l!T� 
�� 
� �
��6 �+�  6��!� ��  F!�# �

F!��W      
� ��I�� [
��9< ��# 8A��M�- q�B � A�6� F��B

 A����6� `�IK� .�  `�J6� m�6 r2� ����    ��+� 8���!"

A���6� �# ���# �
��6   ��� �S ���# 8��  A�!�� ���� �

   A���B C-��  .����" (��W �"�
�- F!� s<�#  �

 ) ?�4� �# �� 
�hJ� �# ��� d!43B �# �6�#2kg/m (

C-�  .����" �9��T�  ���WHR  �WHtR   ��# 0!6

 A����6� d!43B �� ?!B�B     � F���# 
�� ��# ���� 
�� �

A���6� d!43B .�  �9��T� �� �# ��� 
�� � 

 �E*�2� �
�� (!E�
����LB 
�7 �#   A���" �� �#

      1���  ����  A���" ��� �6��  d!43B �
�� � ���   

100    1���  �
��� A��" � �6��643     ��# .���# ��6��6

!W [Z��E� �
�S�# 
�5K�/     A���" �� A��H+��� ��# �K!#

 ��4W mh� Y�
 �# �6�"�K� �2- ��!��"
 8��� 

�  `�J6�.  ���# �2- ��!��"
  ���# 1� �#�� (��#

   A����6� 8F�� 8(!�4K
) �I�!W ����!O+� t��� �#  �

A���6� 8F��# 
�� A��B C-�  � ��� 
�� �  (�6�# �

�6�  A��� Y���#. /!W ����3�   ��# ��# 1� �#�� �K!#

�H+��  ��<��J� ����# 1M�� [Z��E� �� A�   �����S �

   8(���	6 
� .��  �9��T�  /!�W �����3�    � A��  ��K!#

A�  A�����       ?����) t���� ��# ���# 1�� �#�� �

 (A�  1��EB F!!EB2Adjusted R   [��E#�� u��J� �

 ) ��2-SSE   ���Sum of squares for error  ��4��3� (

A��� 0!*���6S .�6���   ̀���6 �� A��H+���� ���# ����  
�0����SPSS   

 �a�46  �20 )version 20, SPSS Inc., Chicago, IL( 
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��� � ����  A���"     t���� ��# .����

����S  ���2
χ  � �+44" �!O+� ���#t   �����!O+� ���#
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 �!O+� w�a+6�    ����# �6��# �

/!W   �I��!W [Z��E� .(�� A�  �#�� (��# 1� �K!#

:(�� A��S ��� 
� ��# �#�� (��# 1� ���#  

511/8 – 938/11-  =1� (��# #��� ��# )kg(  

C-�  A��B � 6�#� × 606/1  +4K
!(   ×  

808/0  =2R 

/!W ����3�     �� A��H+��� ��# ���# �#�� (��# 1� �K!#

    ��<��J� ����# 1�M�� ��I��!W [Z��E� A��� �   ����

    �� A���S (��� ��# �E��� ����3� �# � �  �9��T� ����S

 ���
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4 �� A�����     ?���� ����
�!E� t���� �# 8�� 

   `���B ���!� �� �2- [�E#�� u��J� � A�  1��EB F!!EB

/!W ���# ��� F��+	# 8�I�!W [Z��E�    1�� ��#�� �K!#

 ����# �����#808/0  =2Adjusted R  �28/582  =SEE 8

  A���B C-��  � (!4K
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 1) 1/!W ����3� /K���W 
����6 8    �����3� � A��  �K!#

�� ���6 �
 �
�� A��" ���# A�  A�����   �I6��!# �� ���

�� ����3� F�� F!# Z�# x���B ��
� � �#.  

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

��	�  

���� ����  

)43  =n(  

�
	� ����  

)100  =n(   �����P  

 �� !	��± ����!	�"� #��$!�   �� !	��± ����!	�"� #��$!�  


*���� ) ,��- �#� .cm(  639/11 ± 880/100 377/14 ± 190/104 185/0 


*���� ) "�1 �#� .cm(  668/12 ± 600/90 805/14 ± 980/90 885/0 

23456  = �*)0  = �"� #1(  489/0 ± 370/0 422/0 ± 230/0 080/0 

(���) ,�  547/11 ± 000/49 172/11 ± 000/47 541/0 

) �8cm(  315/9 ± 550/160 062/9 ± 240/160 849/0 

) �*#kg(  569/12 ± 650/69 211/12 ± 940/71 310/0 


� 9 :;�
 . ) ���-2kg/m(  441/4 ± 020/27 705/4 ± 100/28 204/0 
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X-Ray Absorptiometry Scan 
 

Mohammad Reza Salamat PhD1, Ahmad Shanei PhD2, Mahdi Asgari MSc3,  
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Abstract 
Background: This study was designed to compare the predicted whole-body fat mass via various 
anthropometric indices including waist circumference (WC), waist-to-height ratio (WHtR), hip 
circumference (HC), waist-to-hip ratio (WHR) and body mass index (BMI). Cost and radiation dose 
reduction are the advantages of this prediction compared to whole body dual-energy X-ray 
absorptiometry (DXA) scan.  

Methods: Whole-body composition was measured via dual-energy X-ray absorptiometry for 143 adult 
patients referred to Isfahan Osteoporosis Diagnosis Center, Isfahan, Iran. Values of weight, height, 
waist and hip circumferences were measured and body mass index, waist-hip ratio and waist-to-height 
ratio was calculated. Datasets were split randomly into two parts, the derivation set with 100 subjects 
and validation set with 43 subjects. Multiple regression analysis with back ward stepwise elimination 
procedure was used for derivation set and then, the estimates were compared with the actual 
measurements. 

Findings: Using multiple linear regression analyses, the best equation for predicting whole-body fat 
mass (R2 = 0.808) included body mass index and gender. 

Conclusion: The present study showed that body mass index is the best anthropometric predictor of 
whole-body fat mass (adjusted R2 = 0.680 and squared errors of prediction = 999.42). 

Keywords: Dual-energy X-ray absorptiometry (DXA), Anthropometry, Whole-body fat mass 
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