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 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
9-

02
 ]

 

                             6 / 11

https://ijem.sbmu.ac.ir/article-1-372-en.html


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

  

  Hg

  

 ����
�� ���6� 5��� +�,����� -
�./ . �Q� 5��<( �� �<�

>�..	 I��L� ��( xC/ ��*	 
�
 ��$  
��� � -�/ ���=���

>�..	 ���^��� 5���� ���.� %� 7�� ��) �./ ����  -
�

���� "��� +�,�����.  

%C��
 +� � � #�
��$���	 ����� ��� 1�4�=� �A��	 

�����

 ���!)���! #�
��$���	 �� ��,�	 "���

 �:

 (

 5���� �Q� 5��<( �� �<� � 5BE +�,����� -
�./ ���� �C) �

�� >��
 >�..	 I��L� . �[��6� �Q� ���&] 1�\
 

 7�� �B��

� -
�./ I��=� 5��4� 

"���� +�,���� . ���� "�,�<�

 �,� "��
 +�,����� -
�./ ���� 5��4� 

 ��[��6� T4�

 ��[��6� T4� ��� >�..	 I��L� ��$��'�� �Q� 5��<( �� �<�

��� >��
 .  

 �� -��	 �$g>�.$
 5���( 5���  � 

 +�,����� -
�./ 

>�..	 ���^��� 5���� ���.� %� %<,�C� G���  � ���� �C)

,����� -
�./ 

 ����� �.! � ����� +( #
�: %� +�

 R��?g�.���� 
��E �����
� 

��  .��*$  >�$��� %	 
�S

�� ��E N
�� �*	 
�
 
��  ���^��� 0)�� ���(>�..	  �


�� +�,����� -
�./ ����.  

 ����I� 8�9;�� <���= ;� ���> �? J;�� "!�2;�� - 
 �� ����!��� ����� ���
 ���
� �� ����!��� ����� '��(
����!��� ����� ;��! �&K "2�B��C -��! $%��&�  

(�)!&��� *�$%" #�,��   -$�.*  -$�/†  

;�� 1��	�"=  )J/6rD/.(.// )6/Fr6/.(#// 

$%&� $�
) k%`7  )#/JrJ/�(//F )//#/r5(./2 

$
�Pl 
�W ?-�89 ���0�%@  )2//rJ/.(D/# )2//rD/.(#/# 

+
7
m�@ $���
,�89  )�r#(F/# )D/6r6/#(./� 

HDL-C<
0 ����U   )�/#r5/.(F/. )2/#r6/.(./# 

* �G
�f�� H7 ?�I��[ † 
@ �� G
�f�� ��) ?�I��[ 6 A�� ���� 
�f�� 

+�' 1�
- ���U +�
� ���! ��
7  

  

���  

 �2� ��.	�/ �� >��� +� ���� 

 %	 %<,�C� ��� 



��E ��� -�9�� ���2( >�..	 ���^��� 5���� ���(  � ����

�+�,����� -
�./��( xC/ � �*	 
�
 ���) 
���   ���=���

 � 7�� -�/HDL-C
�� .  

�� %	 ���? �( .	�/ ���� 

 %	 %<,�C� ��� 1���
� �

%<,�C� ��,�� ��� -�9�� ���2(  5��� 5���� -�*( %	 "/� ��

>�.$
 5���( 5���� � ���� "�,�<� ����&] 1�\
 ��/ � 

) ���^��� 

 �9�� #
�: %� �
 +�,����� -
�./ ���� �C

"/� >
�
 
��E �����
� 

�� +�,����� -
�./ .%C��
 � ���� 

 #�
��$���	 � ���! "���

 �����) �� ��,�	 "���

 �:



#�
��$���	 � ���! ( 5BE %! +�,����� -
�./ ���� �C) ��

 xe�� 
��=� >�..	 I��L� 5���� �Q� 5��<( �� �<� %! �


�� .6� �Q� ���&] 1�\
 

 7�� �B�� ���� ���^��� 

 �[��

"���� +�,����� -
�./.  

 � "�
 7�� �/ T����� �� +�,����� -
�./ ���� 3���

%$
 

 ��$ k � j��/
 
�) p�� %� �����  . 5��E T�����

%$
 

 -
�./ ��� ���� %?�( ��$ U � g T����� �� �*� 

 ���! T����� 

 ����	 5���� %	 
���� ��� %��e� � �E�!

 �����O�3�
 ���,�=�� %� "���4�  � 7�� ��) 
��� �����8�,

 �	��� 5�L� 1=�,�����"/� >��*$.�� �/ T����� >�A� %� 

 ���! T����� � ��,�=�� %� #��4� T����� �� 
�) �
�) %�

 -
�./ ���� 

 12� 5���� �� �
 �$ %	 "/� >��*$ ����O�

+�,����� ���.�����  

%<,�C� �����
��] 
���� ���� 

 � TLGS ��*	 
�
 �

HDL-C��( �  +( ��,��M 

 ��) 
��� � ���/ ���=���

 -
�./ ���� ���^��� 

 ��M
�	 5���� ���.� %� >��'��

 %�)�.� +�,��������� . �C) 
���� 

 +�,����� -
�./ ����

��( �7�� ��) 
��� ��  � N
�� �*	 
�
 �7�� ���/ ���=���

HDL-C"��� T����� �����  . �� 

 N
�� �*	 
�
 %	 �9�M

>�.$
 5���( 5���� ��� 

 >��'�� +( ��,��M � -
�./ 

��E +�,����� >�..	 ���^��� 5��� ���(  � -
�./ ����

 �.! ��,��M 

 5��� ��� %	 

��� �B9<( ��? �
�� +�,�����

��E ���.� %� ��� >��'�� 
�� ���<� 5��� ���( .%���� ���   �$

 �
 �E�! "�*$� 

 +�,����� -
�./ ���� �C) ���^���

�� ���� �S�) �� � �.	  D�<� 

 
���� ")�.� ���� ����(


�
 
�	 %� �C) . %!��%��*� >
�( � ��� � ���.� %� 

 �"/� ��,�=�� %� "���4� � �E�! ���� ���M
�	 0)��

%C��
 ���E   ��/�C) 5���� � �*�� �E�! ��� ��(

"/� >�� >��
 ���,�����. �����	�� ATP III %� �
 �*	 
�
 �

 �M � "/� >
�	 ���<� �*�� �E�! ��M
�	 0)�� ���.�

�( 5��� � tB(�� ����O� ���! "��� �� �
 ��E �9./  ��(

 %� "B=�%��*� >
�( � ��� � -
�./ ���� ���^��� 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
9-

02
 ]

 

                             7 / 11

https://ijem.sbmu.ac.ir/article-1-372-en.html


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

  

  Hk

�� +�,����� ���
.���
��� 

  �
�	 

�� %<,�C� ���%��*�  �

>
�( ��� �%� ��,��M 

 >�..	 I��L� 5��� +� ���.�   �

%��) %9��� 

 �� � 
��� 
�9�� %<,�C� . %� %	 �*	 
�
 �&,

>����� ��O�
 �� ���� %<,�C� �.��� �e�O ��,��M 

 
�� �$ � 

 %� "B=� ���^�
%��*� >
�( � ��� � ���� ���2� 5��� 


�� +�,����� -
�./ ���� �C) ���^��� .%<,�C� +� � 

%<��? #
�$�	 �>�.�M � �^  ��O �
 �E�! ��� %=���� 

 �^�

 T4� ���.� %� %�,�� �	��� 5*6( -�� ����� �[� 

 �� �<�



 ��	������ �� -
�./ 
�	 ���<� +�,���.�� � �E�! 

 %!�� � �.�=$ +�
�� ��B(
� 

 1$ �� ��,�=�� %� "���4�

%<,�C� �)�� �"=�� �<CE �A��	 �$�
���>
�	 ����   %	 ���

�E�!�� ��,�=�� %� "���4� I��=� K��=( ����  
�� .

%<,�C� �$ �>�.�M   ��� ��� ��B(
� ����� ���� ��^�
 �^�

"/� -�7 +�,����� -
�./ I��=� 

 5����.  

%C��
 +� � � #�
��$���	 "���

 �:

 ��� "BZ� 

 �+�,����� -
�./ ���� 3��� �� �����

 �\��� 5d %� ���!

�� �Q� 5��<( �� �<� "���

 5��� >�..	 I��L� ��$��'

 � �/ �� 54�=� � 
�2�� ��\���%��*� >
�( � ��� �
��  .

%����
 ��,�	 �� ������ �:

 %	 �
���� �&, � �� �
 
�) 

�� "���

 ���! �� #�
��$���	  �C) D�<� 

 �..	

�������.�=$  . "���

 ��*� 7�� ���! � #�
��$���	

��( %� �
 
���� "/� ��� � 7�� ���=HDL-C �
 %	 ����� 

>�.$
 5���( 12� 5��� � �<�=� �.�=$ +�,����� -
�./ 

�
��/�� �� 12� ��� ��� �� ����b( %���� ��� �&,  %	 ����

12� ���&] >��� %/ �$ 

 R
�<(  
���� "�A/ 

 5��� ���(

>��� ��� �� -��	 �$ "���

 � "/�  �$) � #�
��$���	

���! ( �O �� T�� �Q�� +�,����� -
�./ ���� 

 -�7

"/�.  

%<,�C� 

 � 5��4� 

 �[��6� �Q� ���&] �B�� ��e�O 

"���� +�,����� -
�./ ���� .%<,�C� �;<� �$ ��^�
 �� 

>
�	 ����  -
�./ G��� �� #A] �� 5:�O �B�� %	 ���

>��� 

 
�?�� �B�� %	 �,�O 

 

�
 3�� "B=� +�,�����  �

 #���BO � ��B/��� �� �<� � "���� �
 %C��
 ���  �B�� �Q� %	

%<,�C� ��� 

 #A]  %C��
 ��� 5��<( �$ � #A] "���

 ��� 

 �� r�<;( +�,����� -
�./ � ��,�=�� %� "���4� �� 5��	

%C��
 %	 
�
 ���� � ���� ��O �( -
�./ ��� � 5��	 #A] 

 �B�� "���

 �� tB(�� 5���� �� #A] �B�� ��Qb( �� #A]

"/� .>
�
 ��� �G�*9� 

   �B�� KB.� T4� �$)#A] ( 

 �


�� -
�./ I��=����12� ��,�=�� %� "���4� � +�,  �� �(

�� �B�� 
�) �.��
 .%�/
 �B�� K��.� %<,�C� ��� 

  ��.�

 ���� � �B�� ��� ��B(
� 
�?� -�� "/� ��*� �&, ������

1�=4( -�� �� ���� +�,����� -
�./ � ��.� 

 �B�� G���

%<,�C� ����� ��  .%<,�C� �$ �%�)��� � �,�S   �� ��^�
 ����

��� �����
� �C) 5���� ���'( �� �B�� KB.� ��M %	��/ 

�� -�7 "/� tB(�� +�,����� -
�./ ���� � +�,����� ����.  

%<,�C� ���/ �$ �>�.�M #
�$�	  �^������ %��� ���� "�,�<� 

���^��� 5��� �
 >�..	 �-
�./ ���� �B/�.�   +�,�����

>
�	 ���<� ���.%<,�C� 

  � #
�$�	  ���� "�,�<� �e�O

 +�,����� -
�./ ���� �C) T$�d 

 �*�4�=� T4� %���

 ���� +�,����� -
�./ ���� T$�d 

 �M T4� %��� �"����


�� �E�! �� ������? 

 �M ��Qb( �� .>�����  "�,�<� ����

%<,�C� 

 ���� e�O � �%��� �� � T/�� %��� � �� �iL� 

"�,�<� >�� ����M I�
 � 
�� 0L� �$ ���� ��$  ��


�B� .%9��� "/� ��*� ��� ��� �%<,�C�  �e�O � �� ���'� �
 

���� >
�	 ���^�
.  

"�
��6� �^�
 ��$ � 

 >�� �	z 

��� �� >�A� 

 ��� ����� �/
�� -�^.$ %	 "��
 
�?� �e�O �/
��

 ��2� %<,�C�
�� %?�( �M %� "/� . %<,�C� ��� 

 �*	 
�


+�
�� %	 "/� >
�� ���? %4C.� ���( � 
�) %� �
 �*	 
�
 

"/� >
�
 ��i�)� .%��
� JB/ "/� ��*� G�e�� ��� � 

����� �� �*	 
�
 �����  %	 �O��� ���/ 5��4� 

 "B=� ���(

>����� 

 �� >
�m�/� c
�<�� 5�� %� �*	 
�
 ���� 
�� �


��
 .1$ >
�( ����� %<,�C� ��� 

 ��.! � ��� ���! 

>����� "/� >��� ���� .%<,�C� �$ �>
�
 ���� �����   %	 ���

>
�( � 5���� �� ��<�BS ��� �� 
���� 

 ��O ���� ���! 

"/� tB(�� +�,����� -
�./ ��/�C).�
 >�A� %�  
����

�
 �>�� %�)�.� �E��� F �B�E �
�*�� �� %<,�C� 

�� � "��

���� p
�) %<,�C� �� %��/ . %� R�*�O� "/� ��*� ����� ���

�.<� ��$���
 ���M 
�?�  �
 +�,����� -
�./ ���� 

 
�


%�/
 X��C� ��.�  

 �[� 

�� ��$��'�� �
�! ��$

%<,�C� ��$
 T$�	 �e�O  .�
�*�� >�A� %�  ���� ��$

� �� >�A� � >
�� ���� �.! +�,����� -
�./ �.�����  �� %d

%��� ��� ���&] 1�\
 ��^,�  �.��� ���*$ ��^�
 5���� �


�� %���� �[� 

 ���� ��� "Q�
� 5��� .%*$ 
�.d 

 � 

���  %�=��� 1$ %� �C) 5���� ����� %d 
�� �dz ���� �$

�� ��� � �.�=$  ��� ��B(
� ����(T�� 5���� �.��  

 >�..d

%<,�C� ����� -
�./ ���� �C) � �e�O  o�,� I��L� �


�.	 � 1$ ��.! �� 
�) >�..d ���^��� 5���� �� �;<� 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
9-

02
 ]

 

                             8 / 11

https://ijem.sbmu.ac.ir/article-1-372-en.html


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

  

  Hj

o�,����� -
�./ 0�L�( 5������  �.��� ���� ��� � 

>�.$
 5���( 5���� ��(�� � ���^��� 

 o�,����� -
�./ 

�� �e�O ��,��M 

 -
�./ ��� ����  ���/ ��� ��O �
��

��E KE�� 

 �.�,�� �[� �� 

��� �.��� �(. � ��.� 1�=4( -�

"�
��6� �^�
 

��� �� ��� ���! G����  %<,�C� ��$

�� ����.  

 ��� �� >
�m�/� 5��� %	 

�
 #�E %C4� ���.! %<,�C�

%��*� �R�� �� >
�m�/� ����2( �2� c�<� ���<*?   ��$

 ���/��
+��=9, X�BC( � 1$ ���� I��L� ��$��'�� 

/ ���� �� %��� ��$��'�� ��B(
� 

 >�..	 � +�,����� -
�.

"���

 ��� #
�$�d ��B(
� �����  -
�./ ���� �� ���&] ��$

 +�,������� ����.  

"�
��6� ����� �[� 

 �� G�*9� 

 %<,�C� ��$  �

�e�O>����� "�6?
� �� �.B� ��$���  ����  R����� ��$

 1�\
 J�	�( 5Z� 5���� ���/ � �*	 
�
 ���) 
��� �.���

C) �����
� 

 ���&] "��� �7�=�
�� 

 +�,����� -
�./ �

�� .>��� 
�B2� � +� � ��� T$�	 ��i) %� ����� 

 T$�	 ���� ����

 -�� ��,�� ���.� %� J/�.� ���&] 1�\


+�,����� -
�./ ������%*$ ����  � ��i) %� � 
���� 

�� �
��e �C) D�<� 

 
���� ���� . T$�	 ���� %�)���

�� �
���M #
�: %� �E�! ( +�,����� -
�./ I��=� ����

�����M
�	 

 ���� ����� ��� � �$
 T$�	 �
  

�� �.�,�� ��$


��� 
��E �����
� .  
 

����	
��
  

 �� %,�4� ����.=��� �
���� "d�� %<,�C� ��� 

 %d

��
�
 �
 ���

�E � ���( R�*d ��
�d . "��*O �� T$�u� ���

T$�u� ��
��  
��d �*�� ��$)>\��� ��*� >
 � fHf ( �

��

 
�] -��� >���$�u�  ��
 -��� >�^���
 1=�,����� �

"/� >�� -�9�� ���2� ��2� ����� . 
�d�/ �� >�A� %�

 1��) 
�	�/ �� � �
��M >
���� ���� h��
�� ���u� 1��)

�� ���

�E � ���( %,�4� ���( ���� �.=O 
��.  

  

  

 
 
  

  

References 

1. Reaven GM. Syndrome X: is one enough? Am Heart J 
1994; 127: 1439-42. 

2. Haffner SM, Ferrannini E, Hazuda HP, Stern MP. 
Clustering of cardiovascular risk factors in confirmed 
prehypertensive individuals. Hypertension 1992 ; 20: 
38-45.  

3. Zarich SW. Metabolic syndrome, diabetes and 
cardiovascular events: current controversies and 
recommendations. Minerva Cardioangiol 2006; 54: 195-
214.   

4. Ford ES, Giles WH, Dietz WH. Prevalence of the 
metabolic syndrome among US adults: findings from 
the third National Health and Nutrition Examination 
Survey. JAMA 2002; 287: 356-9. 

5. NCEP.National Cholesterol Education Program (NCEP) 
Expert Panel on Detection, Evaluation, And Treatment 
of High Blood Cholesterol In Adults (Adult Treatment 
Panel III). Executive Summary of The Third Report of 
The National Cholesterol Education Program (NCEP) 
Expert Panel on Detection, Evaluation, And Treatment 
of High Blood Cholesterol In Adults (Adult Treatment 
Panel III).JAMA 2001 ; 285: 2486-97. 

6. Sarraf-Zadegan N, Boshtam M, Malekafzali H, 
Bashardoost N, Sayed-Tabatabaei FA, Rafiei M, et al 
.Secular trends in cardiovascular mortality in Iran, with 
special reference to Isfahan. Acta Cardiol 1999 ; 54: 
327-33. 

7. Sytkowski PA, D'Agostino RB, Belanger A, Kannel 
WB. Sex and time trends in cardiovascular disease 
incidence and mortality: the Framingham Heart Study, 
1950-1989. Am J Epidemiol 1996; 143: 338-50.  

8. Beaglehole R, Stewart AW, Jackson R, Dobson AJ, Mc 
Elduff P. Declining rates of coronary heart disease in 
New Zealand and Australia, 1983-1993.Am J Epidemiol 
1997; 145: 707-13.  

9. World Health Organization, Eastern Mediterranean 
Regional Office (1995). Preventation and control of 
cardiovascular disease. Alexanderia: WHO-EMRO:24.   

10. Zali M. Kazemi M, Masjedi MR(1993).Health and 
disease in Iran. Deputy of Research, Ministry of Health. 
Bulltin No.10 (Farsi). 

11. Arslanian S, Suprasongsin C. Insulin sensitivity, lipids, 
and body composition: is syndrome X present? J Clin 
Endocrinol Metab 1996 ; 81: 1058-62.   

12. Young-Hyman D, Schlundt DG, Herman L, De Luca F, 
Counts D. Evaluation of the insulin resistance syndrome 
in 5- to 10-year-old overweight.obese African-
American children. Diabetes Care 2001; 24: 1359-64. 

13. Azizi F, Emami H, Salehi P, Ghanbarian A, Mirmiran 
P, Mirbolooki M, et al. Cardiovascular risk factors in 
the elderly: the Tehran Lipid and Glucose Study. J 
Cardiovasc Risk 2003; 10: 65-73. 

14. Hollenberg NK. Genetic versus environmental etiology 
of the metabolic syndrome among male and female 
twins. Curr Hypertens Rep 2002; 4: 178- 81. 

15. Park YW, Zhu S, Palaniappan L, Heshka S, Carnethon 
MR, Heymsfield SB. The metabolic syndrome: 
prevalence and associated risk factor findings in the US 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
9-

02
 ]

 

                             9 / 11

https://ijem.sbmu.ac.ir/article-1-372-en.html


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

  

  Hl

population from the Third National Health and 
Nutrition Examination Survey, 1988–1994. Arch Intern 
Med 2003; 163: 427-36. 

16. Mennen L, Lafay L, Feskens EJ, Novak M, Lepinary P, 
Balkau B. Possible protective effect of bread and dairy 
products on the risk of the metabolic syndrome. Nutr 
Res 2000; 20: 335-47. 

17. Pereira MA, Jacobs DR Jr, Van Horn L, Slattery ML, 
Kartashov AI, Ludwig DS.  Dairy consumption, 
obesity, and the insulin resistance syndrome in young 
adults: the CARDIA Study. JAMA 2002; 287: 2081-9. 

18. Azizi F, Rahmani M, Emami H, Madjid M. Tehran 
Lipid and Glucose Study: rationale and design. CVD 
Prev 2000; 3: 242-7. 

19. Fung TT, Hu FB, Pereira MA, Liu S, Stampfer MJ, 
Colditz GA, et al. Whole-grain intake and the risk of 
type 2 diabetes: a prospective study in men. Am J Clin 
Nutr 2002; 76: 535-40. 

20. Esmaillzadeh A, Mirmiran P, Azizi F. Waist-to-hip ratio 
is a better screening measure for cardiovascular risk 
factors than other anthropometric indicators in 
Tehranian adult men. Int Obes Relat Metab Disord 
2004; 28: 1325-32. 

21. Azizi F, Ghanbarian A, Madjid M, Rahmani M. 
Distribution of blood pressure and prevalence of 
hypertension in Tehran adult population: Tehran Lipid 
and Glucose Study, 1999-2000.J Hum Hypertens 2002; 
16: 305-12. 

22. Mirmiran P, Mohammadi F, Allahverdian S and Azizi 
F. Estimation of energy requirements for adults: Tehran 
Lipid and Glucose Study. Int J Vitam Nutr Res 2003; 
73: 193-200. 

23. Azizi F, Rahmani M, Ghanbarian A, Emami H, Salehi 
P, Mirmiran P, et al. Serum lipid levels in an Iranian 
adults population: Tehran Lipid and Glucose Study. Eur 
J Epidemiol 2003; 18: 311-9. 

24. Kimiagar SM, Fhaffarpour M, Houshiar-Rad A, 
Hormozdyari H and Zellipour L. Food consumption 
pattern in the Islamic Republic of Iran and its relation to 
coronary heart disease. East Mediterr Health J 1998; 4: 
539-47. 

25. National Food Consumption Survey. Tehran: National 
Nutrition and Food Technology Research 
Institute,1995. 

26. Ghaffarpour M, Houshiar-Rad A, Kianfar H. The 
manual for household measures, cooking yields factors 
and edible portion of foods. Tehran: Keshavarzi press, 
1999(Farsi). 

27. Franz MJ. Medical nutrition therapy for diabetes 
mellitus and hypoglycemia of nondiabetic origin. In: 
Mahan LK, Escott- Stumps S, Editors. Krause’s food, 
nutrition, & diet therapy. 11th ed. Philadelphia: 
Saunders, 2004. p. 799. 

28. Friedewald WT, Levy RI, Fredrickson DS. Estimation 
of the concentration of low-density lipoprotein 
cholesterol in plasma, without use of the preparative 
ultracentrifuge. Clin Chem 1972; 18: 499-502. 

29. Liesa AD, Mayer-Davis EJ, Haffner SM. Development 
of the multiple metabolic syndrome: an epidemiologic 
perspective. Epidemiol Rev 1998; 20: 157-72. 

30. Boden G, Chen X, De Santis RA, Kendrick Z. Effects 
of age and body fat on insulin resistance in healthy men. 
Diabetes Care 1993; 16: 728-33. 

31. Vanhala MJ, Pitkajarvi TK, Kumpusalo EA, Takala JK. 
Obesity type and clustering of insulin resistance-
associated cardiovascular risk factors in middle-aged 
men and women. Int J Obes Relat Metab Disord 1998; 
22: 369-74. 

32. Ruderman N, Chisholm D, Pi-Sunyer X, Schneider S. 
The metabolically obese. Normal-weight individual 
revisted. Diabetes 1998; 47: 699-713. 

33. Vanhala MJ, Kumpusalo EA, Pitkajarvi TK, Takala JK. 
Metabolic syndrome' in a middle-aged Finnish 
population. J Cardiovasc Risk 1997 ; 4: 291-5. 

34. Vanhala MJ, Kumpusalo EA, Pitkajarvi TK, Notkola 
IL, Takala JK. Hyperinsulinemia and clustering of 
cardiovascular risk factors in middle-aged hypertensive 
Finnish men and women. J Hypertens 1997; 15: 475-81.  

35. Wei M, Gaskill SP, Haffner SM, Stern MP.  Waist 
circumference as the best predictor of noninsulin 
dependent diabetes mellitus (NIDDM) compared to 
body mass index, waist.hip ratio and other 
anthropometric measurements in Mexican Americans--a 
7-year prospective study. Obes Res 1997; 5: 16-23.  

36. Seidell JC, Oosterlee A, Deurenberg P, Hautvast JG, 
Ruijs JH. Abdominal fat depots measured with 
computed tomography: effects of obesity, sex, and 
age.Eur J Clin Nutr 1988; 42: 805-7. 

37. Maison P, Byrne CD, Hales CN, Day NE, Wareham NJ. 
Do different dimensions of the metabolic syndrome 
change together over time? Evidence supporting obesity 
as the central feature. Diabetes Care 2001; 24: 1758–63.  

38. DeFronzo RA, Ferrannini E. Insulin resistance: a 
multifaceted syndrome responsible for NIDDM, 
obesity, hypertension, dyslipidemia, and atherosclerotic 
cardiovascular disease. Diabetes Care 1991; 14: 173-94. 

39. Anderson PJ, Critchley JA, Chan JC, Cockram CS, Lee 
ZS, Thomas GN, et al. Factor analysis of the metabolic 
syndrome: obesity vs insulin resistance as the central 
abnormality. Int J Obes Relat Metab Disord 2001; 25: 
1782-8. 

40. Liu S, Manson JE, Stampfer MJ, Holmes MD, Hu FB, 
Hankinson SE. Dietary glycemic load assessed by food-
frequency questionnaire in relation to plasma high-
density-lipoprotein cholesterol and fasting plasma 
triacylglycerol in postmenopausal women. Am J Clin 
Nutr 2001; 73: 560-6. 

41. McKeown NM, Meigs JB, Liu S, Saltzman E, Wilson 
PW, Jacques PF. Carbohydrate Nutrition, Insulin 
Resistance, and the Prevalence of the Metabolic 
Syndrome in the Framingham Offspring Cohort. 
Diabetes Care 2004; 27: 538-46.  

42. Laaksonen DE, Lakka HM, Lynch J, Lakka TA, 
Niskanen L, Rauramaa R, et al. Cardiorespiratory 
fitness and vigorous leisure-time physical activity 
modify the association of small size at birth with the 
metabolic syndrome. Diabetes Care 2003; 26: 2156-64. 

43. Carnethon MR, Loria CM, Hill JO, Sidney S, Savage 
PJ, Liu K; Coronary Artery Risk Development in 
Young Adults study. Risk factors for the metabolic 
syndrome: the Coronary Artery Risk Development in 
Young Adults (CARDIA) study, 1985-2001. Diabetes 
Care 2004; 27: 2707-15.  

44. Grundy SM, Hansen B, Smith SC Jr, Cleeman JI, Kahn 
RA; American Heart Association; National Heart, Lung, 
and Blood Institute; American Diabetes Association. 
Clinical management of metabolic syndrome: report of 
the American Heart Association/National Heart, Lung, 
and Blood Institute/American Diabetes Association 
conference on scientific issues related to management. 
Circulation 2004; 109: 551-6. 

45. Goodpaster BH, Krishnaswami S, Harris TB, Katsiaras 
A, Kritchevsky SB, Simonsick EM, et al. Obesity, 
regional body fat distribution, and the metabolic 
syndrome in older men and women. Arch Intern Med 
2005; 165:  777-83. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
9-

02
 ]

 

                            10 / 11

https://ijem.sbmu.ac.ir/article-1-372-en.html


Vol 9 No.1 June 2007 Iranian Journal of Endocrinology & Metabolism / 108  

 

  

 
 

 

 

 

Original Article 
 
 

Nutritional and anthropometrical predictors of the incidence 
of metabolic syndrome in adults 

 
 

Mirmiran P, Noori N, Amirshekari G, Azizi F. 
Research Institute for Endocrine Sciences, Shaheed Beheshti University of Medical Sciences, Tehran, I.R.Iran  

e-mail: azizi@erc.ac.ir 

 
Abstract 
Introduction: While many studies have reported cross-sectional associations between metabolic 

syndrome components, few have prospectively examined the development of the metabolic 
syndrome and comprehensive set of risk factors in a cohort. The objective was to evaluate the role 
of nutritional and anthropometrical factors in the incidence of metabolic syndrome in adults. 
Materials and Methods: In this population-based cohort study a representative sample of 410 
subjects (male and female), aged 18-74 years who were free of the metabolic syndrome at baseline, 
were categorized based on quartile cut-points of metabolic syndrome components and food 
consumption. Baseline blood pressure, waist circumference, serum glucose and lipids, physical 
activity and dietary intake were measured and tested for predictors of the metabolic syndrome. 
Results: Metabolic syndrome developed in 71 subjects during the subsequent 3.5 years. The best 
predictors of incident metabolic syndrome were hypertension [odds ratio (OR) by quartile:1, 1.2, 
1.6, 4.2, p for trend<0.05], waist circumference(1, 1.1, 2, 5.3, p for trend<0.05), triacylglycerol(1, 1, 2, 
3, p for trend<0.05) and HDL cholesterol(1, 0.4, 0.4, 0.3 p for trend<0.05). In multivariate analysis 
increased waist circumference was the optimum predictor [OR 8(4-12.2)]. A prominent dose–
response relationship across the carbohydrate and fat intake categories and the odds of metabolic 
syndrome was observed. Conclusion: This report confirms the role of blood pressure, waist 
circumference and lipid measurements in risk stratification of metabolic syndrome in adulthood. 
Interventions that address obesity and reduce waist circumference and an appropriate diet may 
reduce the incidence of the metabolic syndrome in adults.  

 
Keywords: Metabolic syndrome, Waist circumference, Blood pressure, Nutrition, Carbohydrate intake, Fat 

intake, Impaired Glucose tolerance, Logistic regression 
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