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

%��	 %��'� (�)	���� ��*�+,- (��)./. �.01 )���3 � ���4565(

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

�!����! :���#� ��$�� � ��% &'�(� 

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

�(���� ��( � !�)*+ ,�-�-�+ #��� �#�� �.�/ ����� � 0��12�� ,�-�-�+ #������� ��( 345$ 6�72��8� 6�129
� �:;�	4���� � #��

� �2�� ����  7�#� 345$�(!�)*+ ,�-�-�+ 4���;9
 � �
)( <��=> � !�)*+ 345$ 6�729
� � 9���� :�?� �  =�	�� !�)*+ 6��@ � �


 � �2�� ����  7�#� 345$ 6�129
� ��42�  �
)( <��=>"(����  7�#� 345$ 6�129
� �A�
��� 6�729
� ��?4	4�����
 6��@ � �2��

&(���� ��( ,�-�-�+ #������� ��( 345$ 6�72��8� �:;�	4���� � #��  �2�� ����  7�#� 345$ 6�129
� �:;�	4���� � #���

!B+�7�  9�29 6�=;�49 �C4D;� �: �;� F��=> ��
��+ :&GH"I�J"JKL�
������ ����� ���� �

e-mail: Mirmiran@endocrine.ac.ir  

���)* 

&��+�:(����� �,! �-�������.� /'��� /���� 	�
� &0 �!��1� �2�� �������  ���� ���� � ���3,�. �� �!��� .

&'�(� �������� 	�
� ����� ��56�� 	�� � �78 /��9 :�!��#� �!����! �� �� ����� � �������  ���� � ���� ��

;��5<. .=�� � ���� �:&'�(� �� �78 �'(+����� �&� ����� ��>?@ �����!ABCAD;0�1 &��&E8�� �� ����0 �

&'�(�  �#* �;��F ���% ����� ���� ���#� ��$�� � ��% .G��. �5 6� ��H��� � ����� I�J'� �5�<K L5-� &�! ���M�

�1 ��56�� ��� � 5. :�J0 &J�! N���O .�* �. � P�* L0 /���� :/���� �E0 ;�5�� ����� ���� ���. � ;�� :��1 :P

;��F ���% .��56��Q��R�� �������  ���� � ;��F /��9 ��O �,� � �5�J�1��� :S���� ��1 T5�'� U5�'�de 

Ferranti �1 &���F �V! �� .&��5�:Q�3!�� ;0�1 Q� ��'� 	��W!� ��� �F���0�78 ����� B/Y±?/A[��� I� .

��  ���� \��1 �!����! T0 �� �����Y/YY%)����O� ��@/AB%���M. �� �Y/Y@(%��� .`51 �� �������  ���� �� Q5��

a� �J0 ��� ���M. )[/@b(%����O� �� �c I���MEdHDL Q�5.)A/@b(%��� .&��M!�� ����* :Q�e���. ;�5�� � �-�!�

�� �HM� � L�ME0 :I���ME0 :\�1� ���* :T0 ��a�Q�5. � &M5+� �� /���� 	�
� N�* Q5��� ��a� :N�* Q5�� .6� f.

&EO��� ����g�� �2� T5�'� f!1 ;�M! :�F)���Jh� &E9�B@(%Q�5. &� ;�M! N�* Q5��a� �� �������  ���� Q5��

 :i���� &� ���. � ;�� :��1 :P�*�. /���� :P�* L0 /���� :T0 /���� 	�
� N�*B>/D)jj/AC@>/D(:[[/A)[B/YC

?b/D(:B>/D)j>/AC@j/D(:>D/D)A?/AC[Y/D(:jY/A)j[/YCBB/D(:>Y/D)A?/AC[[/D(��� .&R��!���F:&��5 G��k. ��

�78 ������� 	�
� &0 &�7�� Q5� 6� ���� ��i�� �� �� ����� � �������  ���� ����� �� ;lH8�J! ;5J8 :��1 -
��0 .

M ��@?
����5:3��=N 6���O�% �P�	4����!Q	��� ���9
4R49 � =B	 ��� ��
��+ ��S�	 � �= 
!	�-� A%���� :�"/��/J�!�UV>
 A%���� W:�&/"/J"!	�-� X��)� W:K/H/J"

!��-� 

!=��� Y��$ �
4=$ !� P�	4���� 3��=N������ ��N ���

 B5 WZ49 A���� �  ��$� � [4;���
��� �
 !� �4� 

 	�;@�#� �� � ��(O  ��4�����  ��4� .]�� � �7�  �/

�4^ ��2% � ����S�	 ,]V�^
 ��4^ �= ��4� ]�� �
#R
 �


 � [4;�� P�	4���� 3��=N�94�.��� 3��=N Z4��

 ���Q� _�N
�� �
��
 �� P�	4����)iATPIII(�/"a%Z4�� �

C��Q� �N _�N
 �� 6�� ��
�9��N
G/""%Y� �� � AN
 

<��� ��9� �� P�	4���� 3��=NAN
 �
��� �
 �+."Z4��

 _�N
 ��  9
��+ ��9
4R49 ��� P�	4���� 3��=N��Q� �

i- Adult Treatment Panel III 

�����
��

	
��

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
6-

29
 ]

 

                             1 / 14

http://ijem.sbmu.ac.ir/article-1-1701-en.html


�G� ������� 	
����� ����� � ���� ��� ��� ���
� ��� �� !� �� �"���# �

ATPIII �/�a%AN
 6�� X�
#@.&�O C�U %
 �� !�WWW �
�

�JI��A���  ��7���O !	�N !Q	��� �� 6�==�)iNHANES (

&/JI�% �
��9�� ��9
4R49 �� �H/G%AN
 6�� X�
#@.K��

������ �
  ��9 c�� d��� �4R� B5 ��� W��  ��$

��2�� �� !�%�2�� ����42��a e ���O ��
 !��)@ C�N

 d�
#%
 �
��
 �� ,�� �����a�+&K�
 � !��
� ��>��

 � [4;�� ��� � c�� 6��$ Y�]��4� .Y�
4$ ��� �


 ������
 ���12�� ��  ��� d-9 �N�=�  �
)( :�?�

�������� � �f�
 ��#� ��=�.Hd��8� ��� ��29 !��)@

6�
� ���N4�� ���� ��� �� ��f� ��g�+ ,��=B	 h�i� !� �9


������ � �4^ ��2% �P�	4���� 3��=N �#�45@ B5 ��� W

������� �:�;5� !� 6�� ���=2�� ��=/ � L��
�  ��$D�

 � [�/ �����N
  ^�� ,��=B	 ��f� ,
��g�+ C4D;� �=9
4+

��=��.G6�
� ��29 ,�Q	��� �
  ^�� [�/ �����N
 !� �9


 ��N
 P�j49�����S� � ��N
 P�j49�����=� ��k9 ,��=B	 Z�B�


l^�� �
  ^�� ��  N47Q� m�B+�
 _��N
 � [���	
 ���

��
� 4�+
��;�
���
���=��BN ������ !� V��
 ��^ d��� -

 B5 ��� W �  ��$��@�.nY��-� �����  ^�� �
 �1

6�
� ��29 ,�Q	��� ��k9 ,��=B	 Z�B�
 [�/ �����N
 !� �9


� P��;���� ��N
  � P����	�� ��N
d�
#%
 �R4� �9
4+ 

W C���;5M LDL ������ ��^ d�
#%
 � B5 ��� W ��$

�4�.J6�
� ��29 ,�4�4� ,�Q	���  ^�� h�i� !� �9


�
� P�	4���� 3��=N ��^ �� _47Q� m�B+�
 ,��=B	�.�a��� ��

 ^�� Y��-� N��� �� =Q� m�B+�
 #�9 h�i� ���� ��
�

6��79 X�
#@ �O �
#R
 � P�	4���� 3��=N ��^ �� ,��=B	 -

�9
.����" 

��R o�
4$ � P�	4���� 3��=N �]�� Z4�� !� !R4+ ��

 ��%�@ �k9 �� �� � �A�VN �� �O!�%�� ��� �� 4;���9

!=��� ���^ � ,��=B	 h�i� m�B+�
 � P�	4���� 3��=N

!Q	��� �4=��+ !� ��
 !� !R4+ �� #�9 � �O �
#R
 �� �


�	4���� 3��=N � ,��=B	 h�i� �� m�B+�
 ��9
4R49 �� P

6�29 3�p9
  9
��
 m�B+�
  N��� �4k=� !� !Q	��� ��
 �

6���O�% A%���� =B	 ��� )��=� �AN�� ���� (3��=N ��

��9
4R49 �� �O �
#R
 � P�	4���� �JI�aA��� !	�N 6�==�

!Q	��� �� ��
��+ ��S�	 � �=ii )JaI�"nG (����@ 3�p9
.

i - National Health and Nutrition Examination Survey 
ii -Tehran Lipid and Glucose Study 

X�� � �
4���

!Q	��� ��4� �
�%
 
!5U�� �	� �� �q�U d��8� �!Q	��� 3���/ �� �=

 �
��+ ��S�	)TLGS(����@ 3�p9
 .!Q	��� P� !Q	��� ��
 �

6�=�O  � �19 Y�
4$ Z4�� ���Q+ h�� �� !� ���� ��^

������ 64�� �4B�� � ��@
� ��( ��� ��4k=� !�  @�9�

!-�=� �� ��^ Y�
4$ h)U �� ���12�� ��"C�U �� �
��+

AN
 
�R
 .!5U�� �C�
TLGS �O �� !� 6�4�  Q�-� �

�KaaK !-�=� �� ���N ��%�"!94�9 X�� �� �
��+ ���@

!�4^ !5U�� �=/ �
 C�N ��� ��  %��i+ �4e !� �
 ��� 

naI�"Gn �9�� !Q	��� ��
� .�9��  N��� �4k=� !�

������ ��^ Y�
4$ ,
���*+<�R ��@
���( ��� ��p� ���O

6�
�  9��� !5>�% �� �
�%
 ��
 ���" � 3�p9
 !	�N���@ .

3�� YU
��)n&I�"n�(34N �)nGI�"n& (3���/ �)JaI

�"nG ( � ,�4�4� Z49 �
 !Q	��� � �=���6�
� ��� Y���

*+ !5U�� �� !�)"�&<�R �>�� � AN
 6�� ���O

dN�� !� rN�� �
�� A���2� !�)*+ !��9H�%�4�.�& ��

!5U�� ��
��+ ��S�	 � �= !Q	��� 3���/)JaI�"nG (J"K 

�
4R49�a�+�J�� !	�N6�
� ���9�� !Q	��� ��
� Y��� .

6�
� !� ��
�%
 ����+ p=N  �����
 � ��12����O ���

�O �4B9 Y��� ��)n�f9 (�� �g4� �����
� 6�==� A%���� �
�%


��N � A^4N �����
� !5�R �
 �4^ ��2% � ��S�	 �#�45@

�4��4� ����j���N
��( [���	
 �q �����
� ����j���N
 -

�4��4� � !9�9� � !9
��� ��� ���j���+ ���)�G�f9(�
�%
 �

!-��N �
�
� �������  B5 ���)�G�f9(%
 �:�?� �
�
� �
� -

s�^  �
)( ���)���f9(� ���� �?�9
 A%���� �� �
�;� �

���;�naa ���;� � ��2�� �Kaaa ��� �� ��	��45����

���;� � ���� �?�9
 A%���� �� �
��^�Haa � ��2�� �

���;�&Kaa ��� �� ��	�� 45��)nG�f9(�K t��^ !Q	��� �


�9�� .�
� Y�5�+ � !�#p+ A���9 ��6��� ��GnK �
4R49

)&�H � ��^�"HJ �;� (!� A%�@ ,�4>�G& �O �
 �f9 ��

�9�4� P�	4���� 3��=N !� V�B�.

6�
�9
���@�+ ���  p=N 

�� ���!=��M ���
�+ �
 6��f�N
 �� dfM ���� � d�4�

 	���p�� 6����� ��uN ��KaI�/aC�� �3�@45�MGaG W

)����	OHamburg(6����� �� ��aa 6�
�9
 3�@ ABg � ���@ 

AN
 6�� .���
4W9 ��W� �
 6��f�N
 �� �
�WW%
 �uN C�� 

(208 Portable Body Meter Measuring Device;) ��

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
6-

29
 ]

 

                             2 / 14

http://ijem.sbmu.ac.ir/article-1-1701-en.html


�����$��%&��,��� ��()"�� * �+�,-.- ���� ���	 
��� �� ���������� 
���� �G�

dfM ���� � �
4�� ��=M �� 6���;�
 A�Qq�� 	�U �� !M

v�M 
� �
� ���$ w�
�� �� ���9� 6����� �� � �9�N ���

6�
�9
 ���@AN
 6�� .�9!�� �6�4+ ����i��� :�;-+ �
)!�

3�@45�M (� ��)p� ��)<������ !� (���@  � !BN��� .���

 �� ��% !M ����@  �����
  �	�U �� h�9 ��� ,
�
4� !� ��M

A�
� �
� �4^  Q�Be 3���� ����9
 .6�
�9
 �� ��M ��� ���@

 Y���+ ���� Z�p+�
 Y����( ��
49 ��� x� �
 6��f�N


94@�� A� �� ��% ��� !� ���2% !� �9�N ,�4> ���

 � �A%�@ 	�U �� �+ !�  N�B	 �� � y��9 d�4� ��% !M

 �9 ��p�
 ��M 6�
�9
 �� ����*+ !M A�
���M.�&

 �����
 A%���� �
)( ��� 

A%����dN�� �
 6��f�N
 �� ��% C4�Q�  �
)( ��� !��9 �

���� � 
��  �
)( ���;�  �M !��9 �&G �����4 ��  �����
 .

dN�� !��9 ����
)( �
  �N��% Y��� z
�4^ ���;�

 {=���N 6�
�9
 �� C4�Q�)�U
� (�4� ��
�9��N
 .A��� �
 -

:5 �� ��4� �� 
� �4^ h�i� ���;� �� !�N
4^ ��@�==�

dN��  �
)( �
4� �
 �;U �� !��)@ C�N C4e �� �!��9

�=���9 X�
#@ C�N �� � 6�� �!�f� ���� .%6���O� ��  =B	 ���

 [�/ :� ��� Y��� !Q	��� ��
)�
 �����(%[�/ �� ��� �

)���;� �� ��2���(%AN�� �6��7/ AN�� �4j���� ��� �

!��^ ��=� ���=� �[�/ �� AN�� � 	4�Q� |�� � P2� ��


�4� .dN�� ��B�$
 !��9 �6��@ ��� P� ��  �
)( ���;�

 Y���  ��}�9
�"� � !;��-� �� ��% ���}+  %�i� �)*� �
4

rN�� wN4+ !� 6�� 6��dN�� ���  �
)( ���;� !��9

��  �����
 ��� �� �� ��� l}2� . 1�;B�� ��
�q

 ��+�+ !� AN�� � ��� ���=� h�i� ���)��
�7+ �
��

G"/a�HJ/a�GJ/a�4� .dN�� ��B�$
 !5�N� !� !��9 �

��19��� �
 6�� !BN��� ����-� �� !;��-������ ��O�&

!�$�N)C�N �
 6�� �� �
�� P� �� (�� ���Q+ . 5� �4e !�

6�
� ��
 � ��29 �� !� ���FFQ �
  	4-Q� � �B�Q� ����-� �

 � :�
�% �,��  9]4e  �
)( A%���� ��19����=�.�H ���;�

X�
#@ ����-� _�N
 �� !�  �
)( ��4� �� �
�� 6��

!9����
��� A%���� !� ��4�  19�^ ��� Y��B+ 3�@ �;U �� !9

����@.�G  9
��
 ,�B���+ C��R ��4B9 Y��� !� !R4+ ���n �


�)*� #�� �  �
)( 3V
 �
�Q+ �k9!�#p+ �
�� �� ���2�� 

�  �%���� �)*� �
4� � �?�9
 �k9 �
  �
)( 3V
 !#R

i -Body Mass Index 

  �
)( ,�B���+ C��R �
 P2� �=9��  �V
USDA 6��f�N


����@.�J 

6�
�9
 ���@�4^��2% 

6�
�9
�AN
� ����� �
 �
�%
 �4^��2% ���@ ��� ���

!5>�% �!=��M "a!�9�g64�R ~=N��2% �
 6��f�N
 �� �� �


�v7+��� �
�> P�=7+ A� �� � 5����� �
 �� �64�R

,�� !� AU
��N
 !=��M K��� !�;29 A	�U �� �!-��

!�N�  	�=>
���3�p9
��.6�
�9
 �� wN4����@ �
4=$ !� �

 � !�%�@ �k9 ��  ���9 �4^��2% ��. 	4�;�N �4^��2%

 �����9 ��  	4�N��� �4^��2% � 
�> ��	�
 ��� 6��=� ��

����@ ABg 
�> ���.�& 

6�
�9
���@ ��12����O ��� 

3��+ d����O ����S�	 � �= ,�-�-�+ #��� 6�12����O ��

!94�9 ��� ���� �� �
��+ 3�p9
 ���@��.�
3��+

!QR
�� �
 �� ��@�==����+�&C4e �� ��4� ����9 A$�N

 A$�N ��� ���G�+J @����N �4^ !94�9 P� �B> !�

�4k=� 6�
�9
 Y��� 3�N �����S�	 � �4^ #�45@ ��N ���@

��+ ���;�5@ �W C���;5MHDL <�R ���O�,�� �� �"a�+

&K <�R ���� �
 !-�� �� ?4f���9�N ���O .�= �� �4^

!94�9 ��� ���� �
 6��f�N
 �� P������5� X�� �� ���@

6�
�9
 �
��;�
 #�45@����@ ���@ .��+ �� 3�N ���;�5@

A�� �
 6��f�N
 6�1�N� �� � �4��O _��� ���p+ ���

 �#�]�9O4+
Selectra �!��O AN� .� ���� ,
���*+ ���q

��+ �
�� �4��O ���� ��+�+ !� ����;�5@H/a�H/�%�4� .

:� ��=/���N W C���;5MHDL ��
� [4N� �
 ��

��D+���4S�	 ���U ���apoB ��N
 P��;1=+ 4f;% C45�� ��

A�� �� �����@  �����
 �4��O _��� ���p+ ��� .���q

�
�� �4��O ���� � ���� ,
���*+ W C���;5M HDL !�

��+�+K/a��%�4�.�& 

!���9 A�Qq�  N��� � !BN��� �4+6����� 

!���9 �6�4+ ���� !BN��� � ��)p� !� ��� :�;-+ ��

����@ .!���9 �
�
� �
�%
 �SN �6�4+ �z�> �
 ���� ��� 

nK  9
��
 A�Q�R �=R � �N �
��)!Q	��� _�N
 ��

��SN�� ( Q�Be!���9 �
�
� �
�%
 ��6�4+ ��� �� ��2��

 z�> ���;�nK�z�> �
 ����JK%�q
 ��^ �� ��� !

!���9 �� �
�%
 ��6�4+ �z�> ���;� � ��2�� ���JK

�9�� !�%�@ �k9 �� ��� !%�q
 �
�
�.�

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
6-

29
 ]

 

                             3 / 14

http://ijem.sbmu.ac.ir/article-1-1701-en.html


�G" ������� 	
����� ����� � ���� ��� ��� ���
� ��� �� !� �� �"���# �

P�	4���� 3��=N v��Q+ 

_�N
 �� ��9
4R49 �� P�	4���� 3��=N !Q	��� ��
 ��

6�� Y��Q+ v��Q+ de Ferranti��a ��4� 
�
� ,�4> !�!=��M 

"����@ v��Q+ ��� �
#R
 �
 ��4� :5@�4^ �����9 #�4

;� � ��2��WW�����a 5��WW @WW�� 3� 5�� �> ��	WW��

��+ ���;� � ��2�� ����9 ���;�5@ �aa  5�� �> �� 3�@

 5�� ���	�W C���;5M HDL �
 ����&K 5�� �� 3�@ �>

 5�� �
�;� �
�� ���	�K�+�J� !	�N �
 ���� Ka 5�� 3�@

 5�� �> �� ���	 
�%
 ���N �
���
 ��2�� ��� ��� �� z�>

GK  9
��
 A�Q�R �N � �=R �
��)!Q	��� _�N
 �� �

��SN��(��� �
 ��2��  	4�N��� ��  	4�;�N �4^��2%

 z�>Ja!�>4+ _�N
 �� � � �=R � �N �
�� ���

NIH(NHLBIi)z�> ��� ��� w-%  9
��
 A�Q�R �
�� ���

 �N �+�n�
�� �� ��
 �
 �AN
 6�� X�
#@ C�N �
�%


 �
 ��@�#��n�]�;@�#� ���Q� _�N
 �� ]�� ��� ��� C�N

  9
��
)�
 ��2��JK �9�N�=R �� �� �� ��� (�k9 ��

�� !�%�@.��  	4�N��� �  	4�;�N �4^��2%  �����
 �
��

 �N �
�� � C�
�R _�N
 �� 
���
CDC �
 P� �� � z�> �

����@ ���Q+ �
�%
.�" R �
 6��f�N
 �� �SN 6�� �2�=� C�
�

 wN4+(NHBPEPii)
���=N����+�GC�N !� !R4+ �� �

z�> �� z�> � �N ��=RJa�  	4�;�N �4^��2%

�  	4�N��� !��O AN�.�&  N��� �
����2% �4^ ]�� ��

 �]�� �
�%
�G����Q� �
 C�N ��NCEPiii 
C�;@�#� �
�%

����@ 6��f�N
.�K 

+����O Y�5�+ � !�#p 

3��+ 3�9 �
 6��f�N
 �� ����O ���#�	�9O �
#%
SPSS 

!};9�H�� 3�p9
 .
���
 Q�Be 6�
� <��4+ ��4� �� ��

h��@4�5� �4��O � �
�4�9 :N� �
 6��f�N
 Wh49���N


����@  N��� .4���� 3��=N �
#R
 3��+��+ #R !� P�	 -

 Q�Be <��4+ ����;�5@ �=��
� .!;��-� �
�� ���19���

����*�� �
 :	�N � P�	4���� 3��=N !� V�B� 6��@ ���  �� �

 f�� �����*�� AB;9 !;��-� �
�� � Y-�;�  + �4��O

 �4��O ^ ��)p� !� AB;9 Y��Q+ �
�� � �� !�%�@ ��� !�

!5^
�� �����*������@ 3�p9
 �9���
�4� #�	�9O �@ .A%���� -

X�� !�  �
)( ���Residual �9�� Y��Q+ �?�9
 �
�� .!�

�4k=� !BN��� ��9�� AB;9)��=��e
 ���UJK(%��

z��/6���O�% � ,��=B	 Y� A%���� ��� �4��O � =B	 ���

  �%���� �?�9
 ��=R ��N �g
 Y��Q+ �� P��;p	 �4�N�@�

!���9 ��6�4+ ��� ��� 3�p9
 .

!�%����

!Q	��� ��4� �
�%
  =N ��19���J/�±n/�&� �4� C�N

J/K�%��� �
�%
A�9�4� ��^� 6�==� .!���9 ��19��� �6�4+ �

�
�%
 Y� ���G/&±�/���4� <������ �� 3�@45�� . @8�� ���

���19���O A��� ��9
4R49 P�	4���� 3��=N �
#R
 �6�==�

 3��=N !� V�B� � :	�N 6��@ �� �� !Q	��� ���� P�	4���� 

C��R�6�� 6�
� d���9 AN
.

C��R�I @8�� �����O���19� A��� �
�%
 P�	4���� 3��=N �
#R
 �3��=N !� V�B� � :	�N 6��@ �� �� !Q	��� �� 6�==�
P�	4���� 

:	�N P�	4���� 3��=N !� V�B� P†

H�� �f9 �G& �f9 

�N)C�N(J/�±J/�&n/�±�/�&aa�/a<

!���9 �6�4+ ����)<��� ��� �� 3�@45��(�/&±�/��&/&±�/�Kaa�/a<

�4^ �����9 #�45@) 5�� 5�� �> �� 3�@ ���	(�/n±n/J�n/G±H/J&aa�/a<

��+ �4^ ����;�5@) 5�� 5�� �> �� 3�@ ���	(‡)J&IHa(G&)�HHI��" (�"� aa�/a<

W C���;5MHDL ^�4) 5�� 5�� �> �� 3�@ ���	("/�a±K/K�J/H±J/&aaa�/a<

������) �9�N���(K/��±�/G&J/�a±"/nHaa�/a<

 	4�;�N �4^ ��2%) 5��64�R ���(H/��±�aa a/�"±�aG aa�/a<

 	4�N��� �4^ ��2%) 5��64�R ���(&/J±�/HHH/��±"/Gaaa�/a<

*6�
���+ ��=��N
 !� ����19��� ,�4> ����;�5@±AN
 ���Q� h
��9
.†����-�P��+ ��=��N
 !� ���O �4��O �
 6��f�N
 �� ����;�5@��O AN� !�  + �.

‡��+ �
��AN
 6�� X�
#@  ���/ ���� !=�
� � !9��� ����;�5@ .
i- National Heart, Lung and Blood institute 
ii- National High Blood Pressure Education Program 
iii-National Cholesterol Education Program 

  [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
6-

29
 ]

 

                             4 / 14

http://ijem.sbmu.ac.ir/article-1-1701-en.html


�����$��%&��,��� ��()"�� * �+�,-.- ���� ���	 
��� �� ���������� 
���� �G&

=NWWW P�	4���� 3��N
��WWW_�Q+WWW��Q+ v��WW6�� Y

de Ferranti �� !�%�@ �k9 �� .Z4�� v��Q+ ��
 _�N
 ��

 ��9
4R49 Y� �� P�	4���� 3��=N�/��%)�
��^� ��K/�J%


�;� �� ���/�K(%�4� .:���=/�<��� !� �� 6���2� -

]�� ��� ��� �
�;� �� P�	4���� 3��=N #R ���+ )&/K"(%�

�
��^� �� W C���;5MHDL ����� )�/K"(%�4� .�
�%
 �>��

��+ �
�
� =Q� �4e !� �
�;� �� ]�� ����;�5@ �
 ��
�

�4� �+]�� �
��^� .��9
4R49  9
�
�% <��4+�a�+�JN!	�

 �� �=R P�7f+ !� �O �
#R
 � P�	4���� 3��=N !� V�B�

 C��R�6�
� d���9 AN
 6��.

C��R�I��9
4R49  9
�
�% <��4+�a�+�J�=R P�7f+ !� �O �
#R
 � P�	4���� 3��=N !� V��
 �;U �� !	�N 

����*�� ��^� �;� �
�%
 Y� P*

�
�Q+=&�H �
�Q+="HJ �
�Q+=GnK 

� �4^ �=]�)&/�(H)�/�(&)"/�(�aHKK/a

��+ ]�� ����;�5@ )n/"a(��n )H/"J(�&H )J/"&(�G& a�a/a

Ak5( W C���;5M HDL ����� )�/K"(��� )�/&n(�Gn )n/Ka("JJ �G�/a

]�� ��� ��� )�/&n(�aa )&/K"(�JG )H/Ka("JG �"G/a

��2% �4^ ]�� )H/�a(&&)H/��(&")�/��(nGH"�/a

P�	4���� 3��=N )K/�J(n�)�/�K(J")�/��(�G& aK&/a

*�
�-�aK/aP<  =Q� ����O �k9 �
 AN
 �
�.

C��R"A%������ 
� !Q	��� ��4� �
�%
  ��?� ��� 

z��/ � ��29 ,��=B	 h�i� ������ .�� !� ��
�%


�=��
� �
� ,��=B	 A%���� z��/ ���+]����� !;��-� ��

�%
����� �
!��;9
� z��/ ���+ �>�� ��?�9
WW�?�9
 �

�%����WW:� � Z�B�
  ��/ � ��/ ���D+��� �
  	�1/ ��=/W 

�;5� A%����WW�;5� �C��WW=��
� ��+]�� �f;% � :WW�

)aa�/a<P.( 

C��R"I��19���� ��)*� �
4� A%��z��/ _�N
 ��������=B	 Y� A%��,�*

z��/ 	 A%���� ���,��=B†

��"&‡P

 �%���� �?�9
)��� �� ��	��45��(J/KG±�J�" H/KG±�KH� n/KG±�K&K a/Kn±�nJK aa�/a<

!��;9
� ��?�9
 "/�±&/n�"/�±"/nn"/�±a/J�"/�±K/JHaa�/a<

,
����4��� ) �%���� �?�9
 �
 �>��(a/�±K/Haa/�±�/Kna/�±�/KGa/�±J/KHa&H/a

��D+��� )>�� �%���� �?�9
 �
 �(a/�±a/�"a/�±J/�"a/�±&/�&a/�±&/�Ga��/a

 ��/ ) �%���� �?�9
 �
 �>��("/�±H/�J"/�±"/"�"/�±�/"�"/�±&/"GaGJ/a

 ��/Z�B�
 ) �%���� �?�9
 �
 �>��("/�±H/n"/�±J/J"/�±n/�a"/�±�/�Ga"G/a

 �
)( �B�% )3�@/�aaa��	��45��(K/�±�/�JK/�±"/�nK/�±n/�HK/�±n/�aG�K/a

C���;5� ) 5��3�@/�aaa��	��45��(J/"±K/n�J/"±K/J�J/"±n/JnJ/"±��� aa�/a<

:�;5� ) 5��3�@/�aaa���	��45�(K/�a±&"a K/�a±K"J K/�a±KJK H/�a±G&" aa�/a<

�f;% ) 5��3�@/�aaa���	��45�(�/H±KG� �/H±H"� �/H±Hnn �/H±GnJ aa�/a<

*6�
���19��� ,�4> !� ��±h
��9
 AN
 ���Q� .�9���
�4� #�	�9O �
 6��f�N
 �� ����-�ANCOVA) (��O AN� !� �=R � �N �
�� Y��Q+ �
 �� .†z��/ ���

�
 �4� ,��B$ ����2�� !� ������ �
 ��+�+ !� ,��=B	 Y� A%���� :"/"��<�K/&K�I"/"�� �n/H��IK/&K� �n/H��≥�� �� 3�@��‡�
�-���/�P< �k9 �


 =Q� ����O AN
 �
�.

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
6-

29
 ]

 

                             5 / 14

http://ijem.sbmu.ac.ir/article-1-1701-en.html


�GK ������� 	
����� ����� � ���� ��� ��� ���
� ��� �� !� �� �"���# �

z��/ �� �O �
#R
 � P�	4���� 3��=N Z4�� ���

 =Q� ,��f+ ,��=B	 h�i�A�
�9 ��
� .6�� Y��Q+ ��19���

z��/ �� #�9 P�	4���� 3��=N �
#R
 ,��=B	 h�i� ���

A�
�9  +��f+ .� �O �
#R
 � P�	4���� 3��=N Z4��

�� Y��Q+ ��19��� _�N
 �� P�	4���� 3��=N �
#R
 6

z��/ !� ,��=B	 A%���� ��� C�
�R �� ��+�+&�K��29 

AN
 6�� 6�
�.

C��R&Iz��/ _�N
 �� �O �
#R
 � P�	4���� 3��=N Z4�� ,��=B	 Y� A%���� ���*

z��/ ,��=B	 A%���� ���†

��"&‡P

]�� �4^ �= a/�a/�K/�K/aKHH/a

��+ 5@]�� ����;� �/"GK/"�G/"K�/"&Gn�/a

W C���;5MHDL ����� K/&JG/&Ka/K��/KG�&n/a

]�� ��� ��� K/&JG/&JH/K"K/&Jn�K/a

�4^ ��2% ]�� �/�aG/���/���/�annH/a

P�	4���� 3��=N &/��n/��K/�"J/��JHK/a

*6�
�AN
 6�� ���� �>�� ,�4> !� �� .†z��/� ���
 �4� ,��B$ ����2�� !� ������ �
 ��+�+ !:"/"��<�K/&K�I"/"�� �n/H��IK/&K� �n/H��≥�� 3�@

��� �‡�
�-���/�P<  =Q� ����O �k9 �
 AN
 �
�.

C��RKIz��/ _�N
 �� P�	4���� 3��=N �
#R
 6�� Y��Q+ ��19���,��=B	 Y� A%���� ���*

z��/ ,��=B	 A%���� ���†

��"&‡P

�4^ #�45@ Ak5( 

) 5�� 5�� �> �� 3�@ ���	 (

H/a±"/J�H/a±"/J�H/a±H/J�H/a±K/J�JH�/a

��+ Ak5(����;�5@§

) 5�� 5�� �> �� 3�@ ���	(

)��KIHK(n&)�aJIHa(n")��JIH&(n&)��KIH&(K/n�&��/a

C���;5M Ak5(HDL- 

) 5�� 5�� �> �� 3�@ ���	(

n/a±K/KaG/a±&/Kan/a±J/&Jn/a±J/&n&��/a

��� ���) �9�N���(n/a±K/GHn/a±K/GHn/a±K/GGn/a±a/GGGGK/a

 	4�;�N �4^��2%) 5��64�R ���(n/a±G/�aa n/a±a/�a� n/a±G/�a� J/a±�/�a" �nK/a

 	4�N��� �4^��2%) 5��64�R ���(G/a±K/HHG/a±n/HHG/a±�/HnG/a±a/HG"Ka/a

*6�
���19��� ,�4> !� ��±AN
 6�� ���� ���Q� h
��9
 .†z��/�
 �4� ,��B$ ����2�� !� ������ �
 ��+�+ !� �� :"/"��<�K/&K�I"/"�� �n/H��IK/&K� �

n/H��≥��� �� 3�@�‡�
�-���/�P< =Q� ����O �k9 �
 AN
 �
���� Y��Q+ �
 �� � �9���
�4� #�	�9O �
 6��f�N
 �� ����-� !�  �%���� �?�9
 � �=R ��N �


AN
 6��O AN� .§��+ Ak5( !9��� ,�4> !� C���9��( <��4+ Y�	� !� ����;�5@) ���/ ���� !=�
� (AN
 6�� X�
#@ .�
�-�P��+ �
 6��f�N
 �� ����;�5@

 ����
����9 �4��OKruskal Wallis AN
 6��O AN� !�.

AB;9P�	4���� 3��=N �
�� �9�� ��� �� �O �
#R
 �

z��/ �� v5�}� �����*�� �g
 Y��Q+ �� ,��=B	 A%���� ���

 �=R � �N Y��Q+ ,�4> !� C�� !N)C���( %�q
 Y��Q+ �

�
��  �%���� �?�9
)C���(!���9 �
��  %�q
 Y��Q+ ��

6�4+ ����)C�� "(C��R ��HAN
 6�� 6���O .���


!5^
�� �����*�� �g
 Y��Q+ AB;9 ��@ �9��)��=��e
 !5>�%

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
6-

29
 ]

 

                             6 / 14

http://ijem.sbmu.ac.ir/article-1-1701-en.html


�����$��%&��,��� ��()"�� * �+�,-.- ���� ���	 
��� �� ���������� 
���� �GH

JK (%����� !� AB;9 z��/ ���+]�� �� P�	4���� 3��=N -

�=B	 �[�/ :� ,��=B	 �Y� ,��=B	 h�i� z��/ ���+WW,�

�WW���+�+ !� ��=� � AN�� ���� �[�/�JG/a)HH/�IKG/a(�

&&/�)&J/�In"/a(�JG/a)HG/�IKH/a(�Ga/a)�n/�I&�/a(�

H�/�)H&/�IJJ/a(�G�/a)�n/�I&&/a(�4�)Y7��.(

C��RHIAB;9!5>�% � 6�� Y��Q+ �9�� ��� ���=��e
JK%� P�	4���� 3��=N �
�� z��/ _�N
 �� �O �
#R
 A%���� ���
,��=B	 

z��/,��=B	 A%���� ���*

��"&†P

P�	4���� 3��=N 

C���‡
aa/�)H�/�IH�/a(aa/�)G�/�IHH/a(aH/�)Kn/�IKJ/a(JG/aJn/a

C���§aa/�)Ha/�IHa/a(Jn/a)HJ/�IH&/a(a&/�)Kn/�IKJ/a(JG/aJJ/a

C��"¶aa/�)JJ/�IHH/a(�K/�)G&/�IKn/a(a�/�)HH/�IKG/a(JG/aJ"/a

]�� ��� ��� 

C���aa/�)&G/�IHH/a(JJ/a)Hn/�IGH/a(�"/�)&�/�IH"/a(J&/an&/a

C���aa/�)K�/�IHG/a(a�/�)G"/�IGG/a(�K/�)&�/�IH"/a(JK/ana/a

C��"aa/�)J"/�Inn/a(Ha/�)"n/�IGa/a("a/�)&a/�I&"/a(GG/aaJ/a

W C���;5MHDL ����� 

C���aa/�)�n/�IKn/a(nH/a)Ha/�IG�/a(an/�)aK/�IJ�/a("G/��&/a

C���aa/�)"G/�IH�/a(J�/a)G�/�IGn/a(�K/�)aH/�IJ�/a("n/��a/a

C��"aa/�)&G/�IH&/a(JG/a)G�/�IG&/a(�"/�)�a/�IJ�/a("J/�"�/a

��+]�� ����;�5@ 

C���aa/�)�"/�IK"/a(n�/a)&a/�IH�/a(J�/a)"K/�IKn/a(nJ/ana/a

C���aa/�)��/�IK�/a(na/a)"n/�IHa/a(J�/a)"K/�IKn/a(nJ/aGG/a

C��"aa/�)"a/�IK&/a(n&/a)"K/�IKH/a(nG/a)"K/�IKH/a(nH/anH/a

]�� �4^ �= 

C���

C���

aa/�)KH/�Ian/a(&H/a)�n/"I�K/a(Ga/a)nH/�Ia�/a(�a/aK�/a

aa/�)a"/�IaH/a("H/a)K&/�I��/a(K&/a)nn/�Ia�/a(�a/a&K/a

C��"aa/�)�H/�IaH/a("G/a)&�/�I��/a(K�/a)n�/�Ia�/a(�a/a&K/a

]�� �4^ ��2% 

C���aa/�)�/�IKn/a(�/�)�/�IKn/a(�/�)H�/�I&"/a(n"/ana/a

C���aa/�)�H/�IH�/a(�/�)�n/�IH�/a(�/�)H�/�I&�/a(n"/aHn/a

C��"aa/�)&J/�IHH/a("/�)�J/�IH�/a(�/�)Hn/�I&"/a(nK/aHK/a

*z��/�+ !� ���
 �4� ,��B$ ����2�� !� ������ �
 ��+:"/"��<�K/&K�I"/"�� �n/H��IK/&K� �n/H��≥��� �� 3�@ �†�
�-�aK/aP<����O �k9 �


 =Q� � AN
 �
��-�
�P�
 6��f�N
 �� �AN
 6��O AN� !� P��;p	 �4�N�@� ‡C�� ���AB;9AN
 6�� Y��Q+ �=R � �N �
�� �9�� ��� .§C�� �� �

9AB; C�� �� 6�� ��� ��
4� �� 6�V$ �9�� ����AN
 6�� Y��Q+ #�9 Y�  �%���� �?�9
 �
�� �.¶C�� ��"AB;9 �� 6�� ��� ��
4� �� 6�V$ �9�� ���

 C�����!���9 �
�� ��6�4+ �AN
 6�� Y��Q+ #�9 ��� .

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
6-

29
 ]

 

                             7 / 14

http://ijem.sbmu.ac.ir/article-1-1701-en.html


�GG ������� 	
����� ����� � ���� ��� ��� ���
� ��� �� !� �� �"���# �

�
�4�9 �I3��=N �9�� AB;9 ��=��e
 !5>�% �� P�	4����JK%z��/ _�N
 ��6���O�% �
 P� �� A%���� ��� ���

 =B	 

y��/&y��/"y��/�y��/�

y��/ A%���� ������ 

K/�

�

K/�

�

K/a

a

a&"/a=P

y��/&y��/"y��/�y��/�

y��/ A%���� ���[�/ :M ,��=B	 

"

K/�

�

K/�

�

K/a

a

H�K/a=P

y��/&y��/"y��/�y��/�

y��/A%���� �����=�

�

K/�

�

K/a

a

&a"/a=P

y��/&y��/"y��/�y��/�

y��/ A%���� ���[�/ �� ,��=B	 

K/�

�

K/�

�

K/a

a

nn�/a=P

"

K/�

�

K/�

�

K/a

a

y��/&y��/"y��/�y��/�

y��/ AN�� A%���� ��� 

�K�/a=P

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
6-

29
 ]

 

                             8 / 14

http://ijem.sbmu.ac.ir/article-1-1701-en.html


�����$��%&��,��� ��()"�� * �+�,-.- ���� ���	 
��� �� ���������� 
���� �Gn

��� 

v��Q+ _�N
 �� �q�U d��8� ��de Ferranti Z4��

�;�5@�S�� �P�	4���� 3��=NWWWW��+�S�� �  � �����;�5@

 W C���;5MHDL � ]�� ��� ��� �������4^ ��2% ]�� !�

��+�+�/��%�"/�%�J/"&%�n/Ka%�H/Ka%��/��%�4� .��


 �� Y�
4$ ��
 Z4�� v��Q+ ���� _�N
 �� !� AN
  	�U ��

 ��9
4R49�a�+�n!5U�� �� !	�N �C�
TLGS C�N �� -

���naI�"Gn ��+�+ !��/�K%�G/a%�G/"G%�"/H�%�

�/��%��/�n%AN
 6�� X�
#@.�H:� ��=/�!�%�� !� ���

�
 6��O AN� Q	���!��29 �1�� �
6�=�� ���  2��� �9��

 Ak5( �  	4�N��� �4^ ��2% � 	4�;�N �4^ ��2% ��19���

��+ ��19��� �� d�
#%
 �9�� � ��NV� ����;�5@ W C���;5M

HDL !5U�� !N C4e �� �!Q	��� C�
TLGS �4�.�G ��


!�%�� �� � ��29 !� �=��hV^�� ��+ Ak5( �� �4B�� -

� ����;�5@ MW C���;5HDL �4^�:� ���2% d��� ��=/

 C4e �� �4^&!5U�� �!Q	���TLGS Y�� d�
#%
 �

!kUV� � 6���2� P�	4���� 3��=N Z4�� �� �
 !� �4�

 � � ��� ��� ��19��� d�
#%
 �� m�B+�
 �� 
� �O �
4+

!���9 �6�4+ �A;9
� ��� .

!�%�� ���d��8� 
 Y��Q+ �
 �� �
� ��29 �q�U �g

X��}� �����*�� � P�	4���� 3��=N !� V��
 �9�� �@

z��/ ���+]�� �� �O �
#R
 :� ,��=B	 �Y� ,��=B	 A%����

6���O�% �
 P� �� � [�/�� ,��=B	 �[�/ !� AB;9  =B	 ���

����� =Q� ,��f+ �z��/ ���+ d�
#%
 �� w-% � A�
�9 ��
�

 P�	4���� 3��=N Z4�� ��  2��� �9�� ��� h�i�

�� 6���2�.

!��
�  N��� !� ���Q�� ,�Q	��� ��� P�	4���� 3��=N

!�^
��� ,��=B	 h�i��9
�6�� 3�p9
 ,�Q	��� �
�Q+ �=/��

AN
 ����� ��9
4R49 ��� .!�%�� 6��O AN� !� ��� P� �


� !� ,�4�4� !Q	���!��
 �6��� �
 ,��=B	 A%���� ���

  	�;@�#� �+  9
4R49)�"�+"H 1	�N (3��=N Z4� �� 
�

 �
�  N��� ��4�  	�;@�#� �� ��� !%�q
 � P�	4����

 3��=N ���� � ,��=B	 h�i� ��� �
� ��29 ��4� 6�
�

!��
� ��� !%�q
 � P�	4������
�9 �4R� �
.�" !�%�� ��� P�

!Q	��� � Q�-� ��9
4R49 ����K�+�n�
� ��29 !	�N

��� w-%W�� A%�WB+�
 �WW��^ Y�
4$ �� _47Q� m�

 � AN�� �,��=B	  5� A%���� �
�� � ��
� P�	4����4�����

 =Q� !��
� ��=��29 6���2� ��
�.�n !Q	��� P� �� �

� ,��=B	 h�i� ���  N47Q� m�B+�
 �� 6�
� ��29  Q�-�

�%
 �� P�	4���� 3��=N �
�n�+G&�4R�  9
��+ !	�N

��
�.�J !�%�� ��� !Q	���6�� �]�;@�#� ��� !� �
 3�p9
 �


!���9 �� �
�%
 �� !� �
� ��29 ��� �6�4+ ��� ��
 �+]���"

�� P�	4���� 3��=N !� V��
 ��^ <������ �� 3�@45��

����� �� !;��-� �� ��� h�i� z��/ ���+]�� �z��/ ���+

�4e !�  =Q�AN
 ���� ��
� )�9�� AB;9 :G�/a!5>�% L�

��=��e
JK:%J�/aIKG/a(."a

 � �k9 !� 4���
4�� ������S� �N�6��O AN� !� �


!QN4+ �
 ��� ��D+��� �� P�	4����4����� ��^ Y�
4$

 � ���@45R �O �
#R
 �
 ��
 ��
 !� �=�6
� ���=/ ��g�+

��M���N N :�k=+ ����N rN�� Y��� ��2% � ��	4;9
 ��

C�7��
� A�
��� ��4^~=N
�% ���*+ � �
�O ��� ���S�	 ���

 � �;���4�."� 6�==� Ak%��� ,
�g
 �1�� Y�]� �
 ����

 ������ �?�9
  	�1/ !� �
4+ ���N �� !;��-� �� �O �+

6���O�% ��� 6���
  =B	 ���)H�I"K�
�
 !� ��	��45��

�aa � !� !R4+ �� ��� 3�@ �� !;��-� �� ���  ��/ �>�

""H � ��=� �
�� ��	��45����a AN�� �
�� ��	��45��(."� 

!Q	��� �� ��]�� ��� ��� �9�� �q�U W C���;5M

HDL ��+�S�� ������ �  �;�V@�S�� � �����;�5@ ��2%

�4^ ]�� :� ,��=B	 �Y� ,��=B	 A%���� z��/ ���+]�� ��

6���O�% � [�/�� � [�/������� �� !;��-� ��  =B	 ����+

 =Q� ,��f+ �z��/A�
�9 ��
� .!�%��  N��� ��� ����

6���O�% � Y� ,��=B	 h�i� ��� m�B+�
 s4i^  =B	 ���

 � �4^ �= � ���S�	 ,]V�^
 � �7�  �/ ���� !%�q
 ��

�4^ ��2% #�9 ]�� AN
 4;���9 .!Q	��� ~���9 � Q�-�

 �
��^� ����n�+"a��� �
� ��29 C�N =Q� m�B+�
 !94@ -

��
�9 �4R� ��� ��� � ��� �� ,��=B	 h�i� ���� ��
�."" 

!�%�� ��� !Q	��� P� ��9
4R49 � ����4� ���H�+�J!	�N

 ,��=B	 h�i� !� �
� ��29�BN ��� !%�q
 ��^ d�
#%


 ��4�."& �
�4N !Q	��� P� �� �1�� ����  Q�-�

 ��9
4R49�HI�K�Nh�i� !� �� 6�
� ��29 !	�� �U
�

  �7�  �/ ��  N47Q� m�B+�
 ��� �� ,��=B	 �
 ��2�� ��

��
� �
�;� �� w-%."K 

!Q	��� P� ~���9 �6�=�O �
� ��29 �]�;@�#� ��� �19

!���9 �� �
�%
 �� !� �6�4+ ��
 ���� ����K��2�� h�i�

 =Q� m�B+�
  =B	 ,]4i����N d��� �� ��
� W C���;5M

HDL ��
�."H !Q	��� �� �6�=�O �+]�� A%���� ��1�� �19

 ��N d��� ��  =B	 ,]4i�� W C���;5MHDL �
��� ��

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
6-

29
 ]

 

                             9 / 14

http://ijem.sbmu.ac.ir/article-1-1701-en.html


�GJ ������� 	
����� ����� � ���� ��� ��� ���
� ��� �� !� �� �"���# �

�4� wB+��.�� !�%�� ��� !Q	��� ���� �7���
 �� !�  Q�-�

 �
 ��@�#� �
�%
�nh�i� !� �
� ��29 ��� 3�p9
 C�N

 AN���BN ��N d�
#%
 W C���;5MHDL w-% ���� ��

 � ��9��4�."�  	�U �� !�!�%�� ���  =�	��  ����O��� P�n

!�f� d��� �� wB+�� [�/ :� ,��=B	 A%���� !� �
� ��29 �


 ��N W C���;5MHDL AN
."G

!�%�� 6��O AN� !� ��� !� �
� ��29 !Q	��� ���=/ �


��+�S�� ��  N47Q� m�B+�
 [�/�� ,��=B	 h�i� -

��
�  �����;�5@.&aI"n 	�U �� !�!�%�� ��� ��Q�� ,�Q	���

��+�S�� � ,��=B	 h�i� ��� !� 6�
� ��29 ��1�� -

 =Q� !��
�  �����;�5@��
�9 �4R� ��
�.�J�"H�"G�&� !�%�� ��� 

!Q	��� P� ��� ����*+ ��� h�i� !� �
� ��29  Q�-�

 �9 ��p�
 ����9 �4^ #�45@ Ak5(�=�� 	�U �� h�i� !�

 AN��BN�#�45@ Ak5( d�
#%
 �$�� ��=� h�i� � d���

 � ����9 �4^�4�."� ~���96��O AN� !� !Q	��� �=/ �
 �

m�B+�
 ,��=B	 h�i� !� �
� ��29 �]�;@�#� ��  Q�-�

��
� ����9 �4^ #�45@ Ak5( ��  �B��."J�&a !Q	��� �=/ �

6��� X�
#@ v5�}�  �;�5@�S�� � ,��=B	 A%���� ��� !� �9


� =Q� !��
��
�9 �4R� ��
�.�J�"n !Q	��� �� �#�9 �q�U

!��
�  �;�5@�S�� � ,��=B	 h�i� ��� !� A�
�9 �4R� �


 � ��
  �;�5@�S�� !� V�B� �
�%
 ����� Z4�� Y�	� !� �9
4+

)"/�(%����.

!�%�� ��� !Q	��� P� ��
� ��29 �]�;@�#� ��  Q�-�

�
 ��� h�i� !� ��  N47Q� m�B+ 	4�;�N �4^ ��2% �

:� ���
�  	4�N��� ��2% d��� �$�� AN�� h�i� ��=/

 �  	4�;�N �4^���
 ��=� h�i� ��
 ��  �B�� m�B+�

 	4�;�N �4^ ��2% A�
�."� m�B+�
 ,�Q	��� ��2�� ��

 =Q� _47Q� �
� � ,��=B	 h�i� ����4^ ��2% w-% ]��

 ��/� !� ��
�%
 ���4^ ��2% ]�� � ��9�4� 6�� 6���2

AN
.&a�&� �� #�9 �4^ ��2% ���  ��?� :�;5� AB�� ,
�g


A�Q�R=�	�N Y�B �
 s�^ ���W ��7���O � �
� ���

 ��-��%O A�N�;U Y�	� !� ��
 � 6�� 6���2� ��2�� ��B+

�O ��2���O !� AN
  ��?� :��N !� �� !�;�
� ��2�� 
� ��

 �  	45N t��^ ���% �
 :�;5� ���� !��=�.&� !�%�� ���

d��8� �
� ��29 �q�U !� V��
 �9���4^ ��2% ]�� ��

z��/ ,��f+ �O �
#R
 �
 P� �� � ,��=B	 A%���� ���

 =Q� � Y�	� ��
 !� � ��
�9 ��
�!Q	��� !� ���� �9
4+ �

�q�U �
�%
 ��2�� � !�%�@ ,�4> ��9
4R49 ��� �q�U

!Q	��� �� ��9�4�  Q�Be �4^ ��2% �
�
� .��M���N �g


 ���S�	 Y��%��� � �4^ ��2% �� ,��=B	 h�i�6��$ �4e !� 

�g�+ �� wB+��WWC�B� :�#9O A�	�Q% �� �� ��D+��� �

 � ��;9�+4�89O����.&" �� �4R4� [�/ �����N
  ^��

 ��N
 P�j49�����=� !5�R �
 ,��=B	)C15:0(P�j49�����S� �

��N
)C17:0 (9
�+ P�D	4���	�� ��N
 ��)trans C16:1 (

 ����4���% ���� � [���	
 � 4�+
��;�
 _��N
 �4B�� �R4�

 � �#9?4S�	 �� ��@�� ��B�  ;�49�����@.n!Q	��� �� �


6�=�O ��N
 P�D	4���	�� �]�� ��N !� �� 6�
� ��29 �19

!���9 � ��� ��� �����  ��/ A%�� �� wB+�� �9
�+ �6�4+ �

����� ��� ��+ W C���;5MHDL ��+ ��+]������� ����;�5@ �+

����� ��	4;9
 !� A���-� �AN
 �+.&& 

d��8� ��� 6��� ���� ���Q�� � ,��=B	 A%���� !� �9


6�4+ � ��� d��� �R4�  ��?� :�;5� � � ���  ��/ -

:�;5� � �4�6��O AN� !� :�;5� !� AB;9 ,��=B	 �
 !�

6��O AN� � ,
�g
 � =B	 ��( <��=� �
��
� ���2�� ��f.&K 

�� �O �
#R
 � P�	4���� 3��=N � :�;5� ��� m�B+�


A�Q�R�;� ����4 �+AN
 �+�!� �
�=�	�N !� Y�	� ��
 !�

 ������� �4B�� Y�	�D�� CV�^
 �Q�;� ��2�� � A^4N

��N �=�;� :�;5�&a :;�9�7� ��^ d��� �� :�;5�  5>


�k=+ !� �O �
#R
 � P�	4���� 3��=N�4��4� : ;5� ��� -

�
  ��/ <%� d�
#%
 � ��
�f> �����N
 �� C�i+
 �P�%��+

 ���*+ �  	45N Y^
� :�;5� ��N :�k=+ �Z4%�� ���e

��N � A^4N A�	���7	
 �1�� � 6�
� AB;9 :��N ��k9 �� -

�4�.&H 

�� ,��f+ Y�]� �
  7�!�%��  N��� ��� ��!� AN
 ��


P�	4���� 3��=N  �����
 �
�� 6�� !�%��)� v��Q+ P� �

 +��f�� ������Q� �
 v5�}� ,�Q	��� � ��
�9 �4R�  �4�$

6��� 6��f�N
 P�	4���� 3��=N v��Q+ �
���9
 .�� ,��f+

6��@ ~���9  �4;���9 �1�� Y�
4$ �
 !Q	��� ��4�  =N ���

A�Q�R �� LAN
�;� ��� ,��=B	 h�i� ���� m�B+�
 �B	�(

� P�	4���� 3��=N �� =Q � !� 6�4� �
� Y�	� ��
 !� �9
4+

 9]4e ���� !� ���� ��^ Y�
4$ o�Q� �� ��+)Y���

:�?� (6�4��O ��  7�	4���� ,]V�^
 Z4�� � �9
 ��2�� ��

AN
.&a :���=/��
4��� � =B	 C4i�� Z49 Y�B �
  5�
4$

 �  9�Q� �
4� �  ��/!��
� �� �9
4+ ��� ,��=B	 h�i�

�� 3��=N���� �
)@�g
 P�	4��.&G h�i� ��� m�B+�
 3�$

 � !Q	��� ��
 �� P�	4���� 3��=N � ,��=B	 Y�	� !� �9
4+

���� �
�%
 �� [�/�� ,��=B	 ��2�� h�i� .:���=/��2�� 

������� �� �1�� ����42�  =B	 ,]4i��D6��  =(�9
�

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
6-

29
 ]

 

                            10 / 14

http://ijem.sbmu.ac.ir/article-1-1701-en.html


�����$��%&��,��� ��()"�� * �+�,-.- ���� ���	 
��� �� ���������� 
���� �na

��  	�U ������� ��%  =B	 ,]4i�� �� �42� �� !� D

;��=�.&� %WWi�� ���O�W��*+  =B	 ,]4W ������4�� ,
�

 �
�����9 �
#R
 ��%� ��� �
 !5�R �
  $4=��)��=9� ������� 

C:�#9O ���(��D+��� h)U ��k9 C�Q% A;�� �
#R
 h)U �

!� �7� ���#%
 !5�R �
 �
4�  ^�� ���#%
 ���=� �
 ��

  =B	 ,]4i�� ����+ �� 
� ��=� !� P�9 � AN�� � ��p�
 -

�=�.�n!�%�� ��� P�9�@�
 ��� �
� ��29 �7���O �� !Q	��� P�

 �1�
 6��p9� �=5� [�/ �����N
  	4�Q� ��� �� !;��-� ��"

���2�� ��N
 P�j49��=�
�4�� � ��N
 P�j49��=�
�47�
 Y���

��
�.&n64�9 �!�)*+ �,��f+ � 3
� � #�9  5i% ��� �9
4+

B	 �)*� �
4� �
#�� ������� �
)@�g
 ,��=.&n �1�� Y�
4$ �


Z4=+6��@ �� 6�� !�^�=�  7��9? ��� s�^ ��
89 ���

 AN
)�
4=$ !�!94�9  ��7���
 ���NO � ��B+  ��-��%O ���

 �� (�
#R
 [)R � :�� �
�� �
�%
  ��9
4+ ��� !�

 � �g
  =B	 ,]4i����
)@ .��
���=�� � #�9 �
89 P� �9
4+

��}� �4���%X��^ � ,��=B	 A%���� ��� m�B+�
 �� �@

���� P�	4���� 3��=N.&G 

A������ �
  7�!Q	��� ��� �!� �O  U
�e �q�U

 � A5$ t��=�N
 !94@ �� �
 <9�� !� AN
  Q�-� ,�4>

 � �����
��� ��� 6��O AN� !� !��
� �
  	45Q��4� .

:� ��=/��
  9
��
 ,�B���+ C��R ��4B9 Y��� A5$ !� �k9

#�� �  �
)( 3V
 �
�Q+�)*� �
�� �����2�� �  �
)( 3V
 !

 �
)( ,�B���+ C��R �P2� �=9��  �V
 #RUSDA ��4�

A%�@ �
� 6��f�N
 .�����*�� �g
 �=/�� �1�� �4N �


X��}��� !�%�@ �k9 �� �7�� �U �+ !Q	��� ��
 �� �@���


 N��� ��
 ��9? Y�
4$ �g
 C��=� !� ��� 3��=N ��  7

�4B9 P�	4���� .!Q	��� ,4 m�-9 �
 � � #�9 �q�U !� �
4+

!��� �� ��4�9 6���
 �O ��4� A�Q�R .6�
�9
 6�V$ !� ���@

X��}� Y�
4$ C��=� ��q�U !Q	��� ,4 m�-9 �
 #�9 �@

 � ���� !���O.

 � Z4�p� �� !� Af@ �
4+!�%�� ��� ��
 �
 !Q	��� ��


�i� !� !�q�%6���O�% h =B	 ����BN ��
�� �� A��fU

 � �O �
#R
 � P�	4���� 3��=N �9 A���U ��4� w-% � �=�

 3��=N Z4�� ��  2��� �9�� ��� h�i� d�
#%
 ��

�� 6���2� P�	4����.

References 
1. Kelishadi R, Ardalan G, Gheiratmand R, Majdzadeh R, 

Hosseini M, Gouya M, et al. Thinness, overweight and 
obesity in a national sample of Iranian children and 
adolescents: CASPIAN Study. Child: Care Health Dev 
2008; 34: 44-54. 

2. Lutsey PL, Steffen LM, Stevens J. Dietary Intake and 
the development of the metabolic syndrome the Athero-
sclerosis Risk in Communities Study. Circulation 2008; 
117: 754-61. 

3. Azizi F, Salehi P, Etemadi A, Zahedi-Asl S. Prevalence 
of metabolic syndrome in an urban population: Tehran 
Lipid and Glucose Study. Diabetes Res Clin Pract 2003; 
61: 29-37. 

4. Esmaillzadeh A, Mirmiran P, Azadbakht L, Etemadi A, 
Azizi F. High prevalence of the metabolic syndrome in 
Iranian adolescents. Obesity (Silver Spring) 2006; 14: 
377-82. 

5. Cook S, Auinger P, Li C, Ford ES. Metabolic syndrome 
rates in United States adolescents, from the National 
Health and Nutrition Examination Survey, 1999-2002. J 
Pediatr 2008; 152: 165-70.   

6. Hadad Tabrizi S, Haji Faraji M, Houshiar Rad A, Abadi 
A, Hosseinpanah F. Association between the metabolic 
syndrome and food patterns in non-menopause women. 

Iranian Journal of Nutrition Sciences and Food Techno-
logy 2010; 5: 39-48.  

7. Nouri N, Mirmiran P, Asgari S, Azizi F. Dietary Intake 
of Calcium and Vitamin D and the Prevalence of Meta-
bolic Syndrome in Tehranian Adults: Tehran Lipid and 
Glucose Study (TLGS). Iranian Jouranl of Endocrinol-
ogy and Metabolism 2007; 9: 191-200. [Farsi] 

8. Wang H, Steffen LM, Vessby B, Basu S, Steinberger J, 
Moran A, et al. Obesity modifies the relations between 
serum markers of dairy fats and inflammation and oxid-
ative stress among adolescents. Obesity (Silver Spring) 
2011; 19: 2404-10. 

9. Nestel PJ. Effects of dairy fats within different foods on 
plasma lipids. J Am Coll Nutr 2008; 27: 735S-40S. 

10. Ruidavets J-B, Bongard V, Dallongeville J, Arveiler D, 
Ducimetière P, Perret B, et al. High consumptions of 
grain, fish, dairy products and combinations of these are 
associated with a low prevalence of metabolic syndro-
me. J Epidemiol Community Health 2007; 61: 810-7. 

11. Fumeron F, Lamri A, Abi Khalil CA, Jaziri R, Porchay-
Baldérelli I, Lantieri O, et al. Dairy consumption and the 
incidence of hyperglycemia and the metabolic syndrome 
results from a french prospective study, Data from the 
Epidemiological Study on the Insulin Resistance Syndr-
ome (DESIR). Diabetes Care 2011; 34: 813-7. 

12. Lawlor D, Ebrahim S, Timpson N, Davey Smith G. 
Avoiding milk is associated with a reduced risk of insu-
lin resistance and the metabolic syndrome: findings from 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
6-

29
 ]

 

                            11 / 14

http://ijem.sbmu.ac.ir/article-1-1701-en.html


�n� ������� 	
����� ����� � ���� ��� ��� ���
� �� !� ����� �"���# �

the British Women's Heart and Health Study. Diabetic 
medicine 2005; 22: 808-11. 

13. te Velde S, Snijder M, van Dijk A, Brug J, Koppes L, 
van Mechelen W, et al. Dairy intake from adolescence 
into adulthood is not associated with being overweight 
and metabolic syndrome in adulthood: the Amsterdam 
Growth and Health Longitudinal Study. J Hum Nutr 
Diet 2011; 24: 233-44. 

14. Azizi F, Ghanbarian A, Momenan AA, Hadaegh F, Mir-
miran P, Hedayati M, et al. Prevention of non-communi-
cable disease in a population in nutrition transition: 
Tehran Lipid and Glucose Study phase II. Trials 2009; 
10: 5. 

15. Willett W. Issues in analysis and presentation of dietary 
data. Nutritional epidemiology 1998; 2: 321-45.  

16. Mirmiran P, Hosseini Esfahani F, Mehrabi Y, Hedayati 
M, Azizi F. Reliability and relative validity of an FFQ 
for nutrients in the Tehran Lipid and Glucose Study. 
Public Health Nutr 2010;13: 654-62.  

17. Ghaffarpour M, Houshiar-Rad A, Kianfar H. The man-
ual for household measures, cooking yields factors and 
edible portion of foods. Tehran: Nashre Olume Kesh-
avarzy. 1999: 1-40. [Farsi] 

18. Azar M, Sarkisian E. Food composition table of Iran. 
Tehran: National Nutrition and Food Research Institute, 
Shaheed Beheshti University. 1980. 

19. USDA. USDA national nutrient database for standard 
reference, release 21. US Department of Agriculture; 
2011 [cited 2011]; Available from: http://www.nal.us-
da.gov/fnic/foodcomp/search. 

20. de Ferranti SD, Gauvreau K, Ludwig DS, Neufeld EJ, 
Newburger JW, Rifai N. Prevalence of the metabolic 
syndrome in American adolescents findings from the 
Third National Health and Nutrition Examination Surv-
ey. Circulation 2004; 110: 2494-7. 

21. Kelishadi R, Gouya MM, Ardalan G, Hosseini M, Mot-
aghian M, Delavari A, et al. First reference curves of 
waist and hip circumferences in an Asian population of 
youths: CASPIAN study. J Trop Pediatr 2007; 53: 158-
64. 

22. Azizi F, Khalili D, Aghajani H, Esteghamati A, Hosse-
inpanah F, Delavari A, et al. Appropriate waist circu-
mference cut-off points among Iranian adults: the first 
report of the Iranian National Committee of Obesity. 
Arch Iran Med 2010; 13: 243-4. 

23. CDC. Data Table of Stature-for-age Charts. 2012 [cited 
2012 23 jun]; Available from: http://www.cdc.gov/g-
rowthcharts/htmlcharts/statge.htm. 

24. NHBPEP. The fourth report on the diagnosis, evaluat-
ion, and treatment of high blood pressure in children and 
adolescents. Pediatrics 2004; 114: 555-76.Availble at: 
http://pediatrics.aappublications.org/cont-
ent/114/supplement_2/555.full. 

25. Grundy SM, Cleeman JI, Daniels SR, Donato KA, Eckel 
RH, Franklin BA, et al. Diagnosis and management of 
the metabolic syndrome an American Heart Associa-
tion/National Heart, Lung, and Blood Institute scientific 
statement. Crit Pathw Cardiol 2005; 112: 2735-52. 

26. Mirmiran P, Sherafat-Kazemzadeh R, Farahani SJ, Asg-
hari G, Niroomand M, Momenan A, et al. Performance 
of different definitions of metabolic syndrome for chil-
dren and adolescents in a 6-year follow-up: Tehran 
Lipid and Glucose Study (TLGS). Diabetes Res Clin 
Pract 2010; 89: 327-33. 

27. Hosseini-Esfahani F, Mousavi Nasl Khameneh A, Mir-
miran P, Ghanbarian A, Azizi F. Trends in risk factors 
for cardiovascular disease among Iranian adolescents: 

the tehran lipid and glucose study, 1999–2008. J Epid-
emiol 2011; 21: 319-28. 

28. Abreu S, Moreira P, Moreira C, Mota J, Moreira-Silva I, 
Santos PC, et al. Intake of milk, but not total dairy, 
yogurt, or cheese, is negatively associated with the clus-
tering of cardiometabolic risk factors in adolescents. 
Nutr Res 2014; 34: 48-57.  

29. Azadbakht L, Mirmiran P, Esmaillzadeh A, Azizi F. 
Dairy consumption is inversely associated with the 
prevalence of the metabolic syndrome in Tehranian 
adults. Am J Clin Nutr 2005; 82: 523-30. 

30. Kwon HT, Lee CM, Park JH, Ko JA, Seong EJ, Park 
MS, et al. Milk Intake and Its Association with Meta-
bolic Syndrome in Korean: Analysis of the Third Korea 
National Health and Nutrition Examination Survey 
(KNHANES III). J Korean Med Sci 2010; 25: 1473. 

31. Abreu S, Santos R, Moreira C, Santos P, Vale S, Soares-
Miranda L, et al. Milk intake is inversely related to body 
mass index and body fat in girls. Eur J Pediatr 2012; 
171: 1467-74. 

32. Beydoun MA, Gary TL, Caballero BH, Lawrence RS, 
Cheskin LJ, Wang Y. Ethnic differences in dairy and 
related nutrient consumption among US adults and their 
association with obesity, central obesity, and the meta-
bolic syndrome.  Am J Clin Nutr 2008; 87: 1914-25. 

33. Bank S, Ghanjali N, Ghalaeh R, Azadbakht L. Associ-
ation between dairy and calcium intake and general and 
central obesity among female students. J Educ Health 
Promot 2013; 2: 16. 

34. Matthews VL, Wien M, Sabaté J. The risk of child and 
adolescent overweight is related to types of food consu-
med. Nutr J 2011;10: 71. 

35. Abreu S, Santos R, Moreira C, Vale S, Santos P, Soares-
Miranda L, et al. Association between dairy product 
intake and abdominal obesity in Azorean adolescents. 
Eur J Clin Nutr 2012; 66: 830-5. 

36. Snijder MB, van Dam RM, Stehouwer CD, Hiddink GJ, 
Heine RJ, Dekker JM. A prospective study of dairy 
consumption in relation to changes in metabolic risk fac-
tors: the Hoorn Study. Obesity(Silver Spring) 2008; 16: 
706-9. 

37. van Meijl LE, Mensink RP. Low-fat dairy consumption 
reduces systolic blood pressure, but does not improve 
other metabolic risk parameters in overweight and obese 
subjects. Nutr Metab  Cardiovasc Dis 2011; 21: 355-61. 

38. Duffey KJ, Gordon-Larsen P, Steffen LM, Jacobs DR, 
Popkin BM. Drinking caloric beverages increases the 
risk of adverse cardiometabolic outcomes in the Coro-
nary Artery Risk Development in Young Adults 
(CARDIA) Study. Am J Clin Nutr 2010; 92: 954-9. 

39. Sun Y, Jiang C, Cheng KK, Zhang W, Leung GM, Lam 
TH, et al. Milk consumption and cardiovascular risk 
factors in older Chinese: The Guangzhou Biobank Co-
hort Study. PloS One 2014; 9: e84813. 

40. Snijder MB, van der Heijden AA, van Dam RM, Steh-
ouwer CD, Hiddink GJ, Nijpels G, et al. Is higher dairy 
consumption associated with lower body weight and 
fewer metabolic disturbances? The Hoorn Study. Am J 
Clin Nutr 2007; 85: 989-95. 

41. Wennersberg MH, Smedman A, Turpeinen AM, Retters-
tøl K, Tengblad S, Lipre E, et al. Dairy products and 
metabolic effects in overweight men and women: results 
from a 6-mo intervention study. Am J Clin Nutr 2009; 
90: 960-8. 

42. Rice BH, Cifelli CJ, Pikosky MA, Miller GD. Dairy 
components and risk factors for cardiometabolic syndr-
ome: recent evidence and opportunities for future res-
earch. Adv Nutr 2011; 2: 396-407. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
6-

29
 ]

 

                            12 / 14

http://ijem.sbmu.ac.ir/article-1-1701-en.html


����$��%&�� �,��� ��()"�� * �+�,-.- ���� ���	 ���
�� ���������� 
���� �n�

43. FitzGerald RJ, Meisel H. Milk protein-derived peptide 
inhibitors of angiotensin-I-converting enzyme. Br J Nutr 
2000; 84: 33-7. 

44. Mozaffarian D, Cao H, King IB, Lemaitre RN, Song X, 
Siscovick DS, et al. Trans-palmitoleic acid, metabolic 
risk factors, and new-onset diabetes in U.S. adults: a 
cohort study. Ann Intern Med 2010;153: 790-9. 

45. Zemel MB, Thompson W, Milstead A, Morris K, Cam-
pbell P. Calcium and dairy acceleration of weight and 
fat loss during energy restriction in obese adults. Obes 
Res 2004; 12: 582-90. 

46. Zemel MB. Mechanisms of dairy modulation of adip-
osity. J Nutr 2003; 133: 252S-6S. 

47. Baxter AJ, Coyne T, McClintock C. Dietary patterns and 
metabolic syndrome-a review of epidemiologic evide-
nce. Asia Pac J Clin Nutr 2006; 15: 134. 

48. Benbrook CM, Butler G, Latif MA, Leifert C, Davis 
DR. Organic production enhances milk nutritional qua-
lity by shifting fatty acid composition:a United States–
wide, 18-month study. PloS one 2013; 8: e82429. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
6-

29
 ]

 

                            13 / 14

http://ijem.sbmu.ac.ir/article-1-1701-en.html


Vol 16 No.4 October-November 2014 Iranian Journal of Endocrinology and Metabolism / 306

Original Article 

The Association between Dairy Intake with Metabolic 
Syndrome and its Components in Adolescents: Tehran Lipid 

and Glucose Study 
 

Ghotbodin mohammadi Sh1, Mirmiran P2, Bahadoran Z1, Mehrabi Y3, Azizi F4

1Nutrition and Endocrine Research Center, Obesity Research Center, Research Institute for Endocrine Sciences, & 
2Department of Clinical Nutrition and Dietetics, Faculty of Food Science and Nutrition, & 3Department of Epidemiology, Faculty 

of Health, 4Research Institute for Endocrine Sciences, Research Institute for Endocrine Sciences, Shahid Beheshti University of 
Medical Sciences, Tehran, I.R. Iran  

 

e-mail: Mirmiran@endocrine.ac.ir 

Received: 04/03/2014  Accepted: 27/08/2014 

Abstract 
Introduction: Epidemiological studies show that consumption of dairy products plays an 

important role in prevention and treatment of the metabolic syndrome (MetS). The objective of this 
study is to examine the relation between dairy intake with MetS and its components in Tehranian 
adolescents. Materials and Methods: In this cross-sectional study, 785 adolescents, aged 10 to 19 
years, participants of the fourth phase of the Tehran Lipid and Glucose Study were selected. Usual 
dietary intake was assessed using a valid semi-quantitative food frequency questionnaire. Total 
dairy, low fat and high fat dairy, milk, yoghurt and cheese were and anthropometrics, biochemical 
measurements and blood pressure were assessed. MetS was defined according to the de Ferranti 
criteria. Results: Mean age of subjects was 14.8 ± 2.9 years. The prevalence of MetS was 22.2% 
(girls: 19.5% and boys: 25.2%). The most prevalent component for MetS among boys was high 
waist circumference (53.4%) and among girls was low HDL-C (53.1%). Energy density and intake of 
protein, total fat, saturated fat, cholesterol, calcium and phosphor were higher in the highest 
quartile of dairy consumption, than in the lowest quartile. After adjustment for confounders, odds 
ratios with 95% confidence interval for MetS in the highest quartiles of total dairy, low fat dairy, 
high fat dairy, milk, yoghurt and cheese were 0.97 (0.57-1.66), 1.44 (0.83-2.49), 0.97 (0.56-1.67), 0.70 
(0.42-1.18), 1.62 (0.99-2.64), 0.72 (0.44-1.18) respectively, compared to the lowest quartile. 
Conclusions: Results of this study do not support the hypothesis that consumption of dairy 
products protects against MetS and its components. 

 

Keywords: Metabolic syndrome, Dairy product, Adolescent, Tehran Lipid and Glucose Study 
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