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                �� �� ������ ' F��* >�G$ �<�� �� 4'GA ���/ B>$�

    �� ���� �?@ H�#�     4�<<* �;;#� I@�� B�)�    �� ���� �

  ���� �� C;� �J�!=�C�.�     ��C= ���9 ���@9 8�$� ��   B4�� K

        ��(�� �#$�� ��)���* �������� �� ���� L�;�MN  %  >$�.� 

        �#$�� %�& �� ��)���* �� �3�& %�& ��     �;J� �� C;� �

        4�;� �� �;;
� B�<;����� �#$���        4C;���� ' �=��/ 

        >$� P��C(� �� '� ���� L�;� B���.�   Q� ��  �� �$���  

         �� ���� ' �/' �(�3� L�;� �����   ����$�;�� ����@�R/MN% 

K��C= �� .�         C��+� ��� ����$�;�� ����@� �'� �� �#J�?� 

      �* ��� ���� C;�N/NN  %        ' �/' �(�3� ����� �)   �9 /�T/R %

 �<�!) U��.�    4��� ��C;� �� 4'GA    4�"� B���� ��    ' ��/�� 

                    �� G��� �?@ P��C(� V�� ����A /� C;� �9 �2W� �"�

        ;� 4E�' �� ���� /� ���� ��C� ��) ���2;�   � �+D� ��) ���2

 >$� ��'�A  .        >$� ���= '� �� ���(� ��� �� ���� �2W�  :NY 

        ������ ���� �� �2� ���� �2W�MY     ' �� >@��<� ��/�� 

      ����/ ���� ��/�� �� �� �?;"�.�   �)� '� �-     ���� �;@� �

           ��@�<� ��C� ��) ���2;� L���� �?@ ���A ���<A �� �2�

 >$� 4��  .  ���� ��#�� ��) �#J�?�    4�"� �* ��� 4��� �   ��/�� 

         ���2� �� �!��:� �� ��� �� �����  4��� �  ��� i  I@�� B

8�!&              >$� ���� �;J����� H���A �;;#� ���� ��� .

    4�"� ��;= 4/���� ���� �ZD�[� ��) K'��     ��� ���� ��/�� 

            >+!� �;;#� /� >$� \��+A K'� ���� 4��$ �* ���� ���'

�$�� �'� �� �2* �'�.ii 	  

  ��           �� �������� ' ��*��* �� ���� L�;� >;2)� ���'

            ��/�� ��]J� �<;�/ �� \�AG-� B������� ��� Q� ���<A

       4�"� ' ���� �* �;� ^�+��� B�����        �� ��� �� �9 ��/�� 

              ��;!� ����� ' �;�� _?$ �� �������� �<$ 4'�= �� 4E�'

 >$� �'�"�  .�#J�?��           ��/�� ��]J� �;;#� `�) �� �3�& 

����    I@�� /� 4��Z�$� �� ��� �� �$�� �'� �� �2* �'� ' 

4�"��          ���2� �� �9 ^�+��� �   4��� �         ����@� �� ��� 

 ��W;)1 ��� ����$�;��) %�$abYNRcd (�� e�W��. 
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               �� �D;D"� � �#?:� K'� �� �#J�?� ���fbb  ��@� 

P���   /��9NcYNf �J�$ �  ���$�;��     �Z����;g ' ��J'� ��) �A

                                                           
i- Body mass indes (BMI) 
ii- Waist to hip ratio (WHR)  

      �� e�W�� ��W;)1 ���  .       ��;= ���2� K'� �� �)    ���2�

�:+-        /� �(��h� ��- �� ' ��NM   ���� ��[��� �$���   .  �� ��

     L�;� %�2�&� ��(�= �i�Nb  %     j��3 �� B�������� �� ����

  ��<;2-�dk  %   ��?@ 'R%    �� ��'��� ���2� ���#� B  .  8�$� ��

      �Z� �;J� �� B>����� ����� ���/�$ ���<�;l   ��C;( ��� \'

           e�W�� �<$ 4'�= �) Q;Z� �� ��;= ���2� B�<$ 4'�= ��� ��

��  .         4�� Q� ���<A �� �D;h"� �?:� �)�      �i� �� �<$ 

         j;��� �� e�$ ' e'� B%'� �-�:� /� ' �� ��(�=NRT BNbb ' 

NTf            ���� ��[��� �(��h� ��- �� �Z�   .     �;2� /� �#�

���<�$�l�    �� ��) I@�� B���2A   � �W<$   B�� B�/' ���

                      �������$� K'� �� ���2� �) �$�� �'� ' �2* �'�

    �� >+m ' ��;= 4/����  .       n$�� 8�+J ����& �� �)    ���2� �/'

   >�� �� �2& ���� ��<( �'/���k/b PZ* �'�� �� ' e�=�D;* 

           ����� �'� 4�� jh� o��� ���� n$�� 4���!�� >J�& �� '

   >�� ��k/b     m ' ��;= 4/���� ��� ����$  �� >+  .4/����   �'� �

  �;&�� �� �2*�      �� �$�� �'� ' `��  ��!���    �� >2!� ����

        >�� �� L�W��� ���� �;g ����� ���k/b   �� �;;#� ��� ����$  .

         �/' V;!:� /� ��� � 4��� � ���2�)e�=�D;*  (   �� �'	W� ��

) ���� ���  (              �'� V;!:� /� �$�� �'� �� �2* �'� >+!� '

  �2*)����$��� (   '� ��     �$�� �)����$���   ( �� �+$�"� .

F�p  ���2� ��)  ��� � 4��� �     ���� �$��� NHANES-I  �� 

           ���� >����� ����� ���/�$ ����<�;l �������$� ���<A

          �� 4��Z�$� ���2� �� ���� ' �/' �(�3� >;#3' ����/�� .

       C;� �$�� �'� �� �2* �'�      ����<�;l �������$� ����:� ��

    � >����� ����� ���/�$    �� ����/�� ' �!��:  .  8�$� ��

    ���2� B>����� ����� ���/�$ 7��#�  ��� � 4��� �    /� ��2* 

  F�pNk          ���<A �� q<� ' �$ ���� �������$� » �/' V*« B

   F�p �;�Nk       F�p /� ��2* �� ak»  �#;+-«    F�p �;� Bak 

      F�p /� ��2* ��dk»   �/' �(�3�  «      /� ���;� �� �'�!� '

  F�pdk    ���<A �� »����  «��   �� ��(�= �i�   .   �� �2* �'�

           /� ���;� �� �'�!� �$�� �'�a/b        ���� ���<A �� C;� 

�� ��(�= �i� �� �2�.�  

               ����9 ��C(� e�� /� 4��Z�$� �� �)    4��� �;D"� ' ��CW�

SPSS   �� e�W��   .        �;;#� ���� ��$�;l �]�!+2) ���/9

             ��' C;J��9 ���/9 ' �)   �=�2� ' �)    r<$��( �;� ^�+��� q���

Q�    �(�-(ANOVA)           `G�@� ���� ��� �<#� �;;#� ���� 

              ���� 4��Z�$� ���� 7D�[� �<$ ��) 4'�= �� �)    �;]��;�
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  ���� !)  �����  .(��    ���-� 1+-� ��� 1�4 1"5� &06��0 ���� � 

 "�� � ��*�   �      &��� ��� �� +-� ���       +� !%� ��+, �� �� 

       7� 8������ �0
��9 ���9 "*59 :���    �*� ��� !%	 ��+; 

)<<<�/<p<) ( �����.( 

�>��?   ���-� "��0 �  "�� � ��*� �   @�A ��    B�+ ���

            �� ��� "�#� 8%� � &� ��+�C/�D  %  ��*-� 5�  ����� ��   

      � "5� ���F�G/�  %    ���*� H�I)  ����J  .(  "�#� ��    �����

���� ! ������ !4�I K*0� 1&� ������ �� �� ��� ! . 
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       � &��� ��� 1+-� ���    &��� ��� �� +-� ���   ��� ��+, �� 

             ������ �� H�I � "5� ���F� ����� 1!	0P; "5� �� 1"5� V�
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�� ����
�!"()*�+,- 

���� ��� �� �	
 ���  �������(Cm) �	
���(Cm)  �����)���( �"�	� #������ $ %�&� $  

     

��/� ± ��/� �/� ± 	/	� �/�±�/�� �� 56� 7 

��/� ± ��/� 	/� ± �/�� �/�±�/�� ��� ���89 

��/� ± ��/� �/� ± �/��� �/� ± �/	� �� 56� :;�<� 

��/� ± 	�/� �/� ± �/��� �/� ± �/�� �� =�> 

 

 ����< 1��2� ��	�	
� 3045$ �/0'���! % 6"5$ %  1��2� 9:; 
! ��! ��" /! 
'7 ��" 
�� ����
�!" �	
�#" �" 
 �� ������()*�+,- 

'
  ���  �� �����  �����  �� �
 

WHR 

)�/�	 (��� )�/�( � )	/�� (�� )�/	� (��� *) �/� (�� 	/�< 

)�/�� (	� )�/�� (�� )�/�� (�� )�/�� (�� )�/� (� 	/�≥ 

)��� (��� )�/� (�� )	/�� (�� )�/�� (��� )�/� (�� � 

 *-��! .*0��1 �2�� ��'3� %'�*+�. 

 

 

 

��� 

 ������ ��� �	
���       �� �� �� ���� ���� �/��   � �/� %

   ��� ��� ����� �!           � ��� �
��! �!�!� "#$�$ �& �'��& �

  (	)� *�+  .                �!�	,� �� �-�+ � ��� �
��! 0�#1

       2�' �� �!�3$ �31 ���	'�#&���45  6�/7�  % 1 8�!9:.� 

         �� �!� ���� �!�#��#� �������/��    � �/�  %  ���!�;�� �!

�<�(��   ��          (	)� *�+ � ��� �
��! �!�!� "#$�$ �& �!�3$ .�� 

       ���= >��,= ?�'! �&        � ��� �
��! 0�#1 6@1 8�!9:

       �	
�� ��'�$ ������� �� �-�+7�  % A'! @��&.�   �;�$ �& 

             � ��� �
��! �!9#� �� ��1 �� BC�� *�
 ��� �	
�� �&

                ���� �&��� ��� @��: �& �'��& ���� @��: �� �-�+

               �&��� �	
�� ��'�$ ������� � �!�3$ �31 �� ������

A'! . 

     6�� ������ �! ���#)& ����    >'�& ��� �& ��� �   �!�(D �& 

      ����� �! E<	)� � �FG� E��D  �& � @��$ �     ��, H�!9
! �� 

                 �! �1�� �#� � I�� � �-��D J �KL- ��� ����#& �& M	&!

     A'! @1 �	,�(1 >�9� ��� ����#&.�����   N'�	�   ��� ���

  >'�& ��� �&        �'��& ���� ��� ����� �� OP/O±4P/O ��&  .

    ������ �� AK)� >�!�  �����         6�(' @��: >#�� ��� �&  

O�/O±4P/O������ �&��� �� 1 8�!9: � A'! ���� .��
 

          ���!��	'! �(& Q#)<$ 6R�DMS! ���& ��T� E#�� �&

               @�� BC�� ���!�;�� �� >'�& ��� �& ��� ��� �!�&

A'!  .                   ���� ���� ��� �! ������ >�! �� 6>�! �& �(&

  2�):�9&)�/O≥  WHR  ( 1 @��W	'!.�        >�! �& �)��<� �� �

6����   ��� �/7�  %       � �'��& ���� ��� ����� E� �!4/PP %

      (	1!� ��X1 �-�+ 6*�+ �!�	,�  .     �� ��X1 �-�+ 0�#1

    �<�(� �!�;�� �!�	,�    �P     6�!�3$ 4/4%��       �!�)Y �� � 

    �9��K$ �!�;���/�P%�	   1 ���=�&   .������     �& ����� �

         ��� 9#� ���#�!�	'! �!�;�� �!�	,� ���      �� �!� ��� %

        (	)� ��X1 �-�+ �& M	K� *�+ �!�	,�.	   ��;�� Z-�($ 

            R��W	� ���� ��� �! @��W	'! E#�� �& �!�$ �� ��    �	
�� ��

     1�& ��X1 �-�+ �&����! ��  .  ������ �� [M\��   ���,�#�! 

      ]^ ���)� �� �	�#& ����<���       ��X1 �-�+ �!�(D �& _! 

   1 �	
�: �`� ��.�	   >#(+ Q� R��W$      _D � �(' 6�)(; ���

  @�T� �� �a(�����          �! 9#� >'�& ��� � ��� ��� ��#: @�!�! 

        ������ ��� �	
�� �� bM	,! ��c�! �a�� E�d��    �� ���� 

       A'! ��    ������ ���' e��	� �& �)��<�  .     ��    ������ 2�� �� �&

        ��� �& @1 _�c�!       >'�& ��� �& ��� ���      �� @f�� �& 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
7-

03
 ]

 

                               4 / 7

https://ijem.sbmu.ac.ir/article-1-284-en.html


��

�

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

 

    � � ������             A���T� E#�� �& � A'! ��T� ���!�;�

>#& ��� �����' R�DMS! A1!3& ���3; �����' �#`� �LL��! 

           !g� 6��!� ��;� �(' @��: >�! �!�& �hC�� ���� ���

                >�! �� �	�#& ������ � H��fY �& ��#� �	3& ��#: �c#	�

��!� �(#�� . 

         >#& ��!� �(�� � AK\� �a	)K�� 6�'��& >�! ��������  

 �& � @��$          1 @���� >'�& ��� �& ��� ��� �   . >#a��#�

                  ���� ��#KS � *�+ �!�	,� �� >'�& ��� �& ��� ���

 "#$�$ �& ������O�/O±�7/O � OP/O±4P/O R��W$ >�! �� ��& 

     A'! �!� �(�� ����= �`� �!  . ������ �� ���Y�� �    ��� 9#� 

                   �!�	,� �& �)��<� �� *�+ �!�	,� >'�& ��� �& ���

       ��& �	�#& ��!� �(�� ��S �& *�+�#i.��  ���' ������  ��� 

   @1 _�c�! �(#�� ���         ��� �& ��
 �-�+ �#Fj$    �& ��� ���

 >'�& ���  @((�#�j$ 9#� �        � A'! ���� ������ ��� �	
�� 

  ������ ��  ��   �+ ���!�;��        ��!�� �� �&�+ k�c$ 6*

A'! �	�#& �& �9���.�
����	
 

k�;    E^�� e��	� �(&          �� �� �� ���� ������ >�! �! 

              d�& ��c#�d �31 >��' �!�;�� �!�	,� �� �-�+ 0�#1

           ��gY "#'= @��: >�! �� �	1!3& EX�� l� �!�$ �� � A'!

 ��1 m�)T�  . ������ ��� �	
���       �! ���� >#(+ Q� 6���� 

          A'! �!�;�� �!�	,� �� ��X1 �-�+ �d�& 0�#1  . ��;�

       �!� �(�� � AK\� �a	)K�� ����� >#&   �& � @��$ �     ��� � 

     >'�& ��� �& ���        �! ���� *�+ �!�;�� �!�	,� �� @f�� �&

                 @�#,n �& �9��� ��!�� �� �	�#& �&�+ �� A'! �=

��1 ��  .           0!��! �!���, E��D ��X1 �-�+ �X(�! �& �;�$ �&

          6d�& ��,���
 6�-��D J �KL- ��� ����#& E#K- �! �� ����#&

      I�� � �� 0�� A&���        H��Y _�9� 61�& �� ?���� �#�� 

         ��<$�! 6��go$ 8���= R��, ��!�! 6��go$ � A�M' A#���

             � �(' @��: >�! �!�& �1��� R��, ��!�! � ���:= p�'

��1 �� �#^�$ ����: � ���
 R��^ �& �)(; . 

 

 

 

 
 

References 

1. Thakur N, D'Amico F. Relationship of nutrition 
knowledge and obesity in adolescence. Fam Med 1999; 
31: 122-7.  

2. Mahan LK, Escott-Stump S. Krauses’s food, nutrition 
and diet therapy. Philadelphia: Saunders; 2004.  

3. Rickert V. Adolescent nutrition: Assessment and 
management. New York: Chapman & Hall; 1996. p. 
199-211.  

4. Ortega RM, Requejo AM, Andres P, Lopez-Sobaler 
AM, Redondo R, Gonzalez-Fernandez M. Relationship 
between diet composition and body mass index in a 
group of Spanish adolescents. Br J Nutr 1995; 74: 765-
73. 

5. World Health Organization. Obesity preventing and 
managing the global epidemic. Geneva:World Health 
Organization: 1997; 7-12.  

�. ����    � ��	
��� �������    ������ ���	�   � ����� ���. 

       �	������ �!��� "�� �� �#	$ %��� �����   &���'� �	�

              �� 	� (��� )��* �'�� + ���, ��� &��-� +  .���, :

     + � &/01, 2	3�3�, ����-�        (	45�� ���5� �/06 7/	�� 

 ���5�� ���� �8�9� ;�<*=>?@. 

7. Gargari BP, Behzad MH, Ghassabpour S, Ayat A. 
Prevalence of overweight and obesity among high-
school girls in Tabriz, Iran, in 2001. Food Nutr Bull 
2004; 25: 288-91.  

8. Molarius A., Seidell J.C. Selection of anthropometric 
indicator for classification of abdominal fatness. A 
critical review. In. J. Obes. 1998; 22: 719-727.  

9. Moreno LA, Fleta J, Mur L, Sarria A, Bueno M. Fat 
distribution in obese and nonobese children and 
adolescents. J Pediatr Gastroenterol Nutr 1998; 27: 176-
80.  

AB .   � ��������C/+�  D ����� &�E	 &F �  � �	/��+���  �!	��� �

�GH�  I ��	� �J�K  D �9/9* ��+�/�  .     &D	L + ��!+ M� %���

                  	� �� NO�� + ���, P�� �	��Q�� ! ��+�H �� �!+

             ���, ��R�F + ��# �4� (��/� &SF	O� ��	�� �/06 �	��D	/�� .

           5�� ���/ &/01, (�4�� C��5� 2T	3� &��'  ;�<* (	4

!�� �8�9��=>?@�&�U� �  >?. 

11.  Despres JP, Moorjani S, Lupien PJ, Tremblay A, 
Nadeau A, Bouchard C. Regional distribution of body 
fat, plasma lipoproteins, and cardiovascular disease. 
Arteriosclerosis 1990; 10: 497-511.  

12. Caprio S, Hyman LD, McCarthy S, Lange R, Bronson 
M, Tamborlane WV. Fat distribution and cardiovascular 
risk factors in obese adolescent girls: importance of the 
intraabdominal fat depot. Am J Clin Nutr 1996; 64: 12-
7. 

13. Oliveira CL, Veiga GV, Sichieri R. Anthropometric 
markers for cardiovascular  disease risk factors among 
overweight adolescents. Nutr Res. 2001; 21: 1335-45. 

14. Garaulet M, Marin C, Perez-Llamas F, Canterasl M, 
Tebar FJ, Zamora S. Adiposity and dietary intake in 
cardiovascular risk in an obese population from a 
Mediterranean area. J Physiol Biochem 2004; 60: 39-49.  

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
7-

03
 ]

 

                               5 / 7

https://ijem.sbmu.ac.ir/article-1-284-en.html


���� � ���	 ,
��� ��  � �
���
����� � ���� ��� 	
�� �� 
 ��������� 	��� ��� 

 

15.  Maffeis C, Schutz Y, Piccoli R, Gonfiantini E, Pinelli 
L. Prevalence of obesity in children in north-east Italy. 
Int J Obes Relat Metab Disord 1993; 17: 287-94.  

16. Soar C, Vasconcelos Fde A, Assis MA. Waist-hip ratio 
and waist circumference associated with body mass 
index in a study with schoolchildren. Cad Saude Publica 
2004; 20: 1609-16. 

17.  Gomez-Diaz RA, Martinez-Hernandez AJ, Aguilar-
Salinas CA, Violante R, Alarcon ML, Villarruel MJ, et 
al. Percentile distribution of the waist circumference 
among Mexican pre-adolescents of a primary school in 
Mexico City. Diabetes Obes Metab 2005; 7: 716-21. 

AV .       &F�/ ����� �C/�-� �+��� �(���� W	6���� (�'��  . �����

           7/!�, (��� + �!+ X�SL+ ����$ Y�Z� ��4F &-/	3� +

   ��'� �� ��� ���$        &3O�� �� �	5/ C/�F+ + ��	������ �[ 

      ���, ��+�� + �!���  .�	/	� &�	��      ���� ��	���	� 

���,  :(�85���          ;�<* (	45�� ��/06 7/	�� + &/01, ;�<* 

 ���5�� ���� �8�9�=>\=. 

A] .             �F��� �C/+�� ������� �C���� ����� �C/��D ��	'���

   C�-I ��	��� (�!  .     	$ %��� �9�� �����    (��� + �#

               �� �/06 ��� Y�Z� ��4F 	� �� ^	K,� + ���$ 7/!�,

     ��	������ ��-�=[_=`      9/�K, ��� &F	�   .�	/	� &�	��  

   ���, ���� ��	���	�  :(�85���         7/	�� + &/01, ;�<* 

 ���5�� ���� �8�9� ;�<* (	45�� ��/06=>\a. 

 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
7-

03
 ]

 

                               6 / 7

https://ijem.sbmu.ac.ir/article-1-284-en.html


201/ Abstract Shaheed Beheshti University of Medical Sciences & Health 

Services Endocrine & Metabolism Research Center 

 

 

 
 
 
 
Original Article 

 
 

Pattern of fat distribution (waist to hip ratio) and its 
relationship with BMI among high school girls in Lahijan 

 
Bazhan M, Kalantari N, Houshiar-Rad A. 

 
Faculty of Nutrition and Food Technology, Shaheed Beheshti University of Medical Sciences, Tehran, I.R.Iran. 

 

Abstract 
Introduction: Obesity is one of the most important public health problems of adolescents in 

developed countries. Recently, the prevalence of obesity has increased dramatically among 
adolescents of developing countries as a result of changes in life style and rapid growth of 
urbanization of societies. Considering that adolescent obesity is related to an increased adult 
morbidity and mortality, the present study was carried out in high school girls aged 14-17 years 
living in Lahijan in 2000-2001 to determine the pattern of fat distribution and its relationship with 
Body Mass Index (BMI). Materials and Methods: In this descriptive-analytical study, 400 students 
were selected by random stratified sampling. Weight, height, waist and hip circumferences were 
measured and BMI and WHR were calculated. Data were analyzed using the SPSS program and 
Pearson correlation and ANOVA tests. Results: The prevalences of obesity and overweight were 
5.3% and 14.8%, respectively. On the basis of WHR, 21.5% of subjects and 66.7% of obese girls had 
a central pattern of fat distribution. A significant positive correlation was found between BMI and 
WHR (r=0.35, P<0.0001). Conclusion: Results showed that in obese adolescent girls, fat deposition 
occurs in the body’s centeral regions. Since central obesity has been associated with an increased 
risk of cardiovascular disease, hypertension and type 2 diabetes mellitus, implementation and 
monitoring of individual and groups nutritional and physical activity programs is recommended for 
this age group. (as individuals and groups). 

 
 

Key words: Fat distribution, BMI, Adolescent girls 
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