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���
 )��* +,  � -�% ��!�'+',  �.�/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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   �&���( 45 6���
 b���"W� C���DE)001/0  =P(  ����(
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 �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(.  
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(�� 	 O�� M��( 	 ��
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� �&���#� S���T�����O &L���  ��:��O  ���Q���  N�P�� 
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�  �&�(  ���=� 

�&��� � (��/= �5 � �( V�W� �&%���^   	 ���
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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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�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� � �/#
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 &��  �������5 ��	 � �@�  ����   ��(
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c�� �	�T �( �NP�� ��2 6(�
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 �N�P� ��H �( ��� O!#�
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Battistini #� 	 &���� ��=� ����!  ��
   �N�P� 	� ���

   �7�"�� �	��( 45 	 �&( 45 6
 �( �7�"� �	�( 45

�7�"� �	�� �(� ��1� ��H �(    c��� ���
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 �� ����

      ��/ �� ����� � ��1�NH ��	 ����� ���
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 ��( �NP�
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���

  ��g( �� �7�"�� �	�( 45 �NP� S�/PT    z7��(�� ����

��� ���#� )2(.  

Sartorio ����!#� 	�   ��( �7�"� �	�( 45 �NP�

 �1�NH ��	 �( ���� �� �/=�( �� c�� ���� �&( 45 6
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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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