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�F� �������	 
��� � ����� ���� ���� ���� ����� ��� ��������

� ���&� �������� �� �! *�; �& cM� � ����,� Q!

(���{�� �3��= ����V8 ����5 0��� ��N Q.U
� P


� ����fG/f:O�3�O) ����5 n.

��"���!


��DGI R��5 ��"� � 0�::����O8�P� �GD�
 �;�

� �&�6���:� �3h/��±�h� >��DJ� �& ��� �;��6����

:�3D/�D±I/Df>������& .��� ����= �-� R"��!�3

!�- � ��<���!��)�) �& ��<���ZJ/F�J
� � .�=

��& .;�e��R��5 ���"� *� �� � �O8�P� � 0�::�!Q

�-� R"��� � ��<���!��- � ��<���! 3!��= 	�!

 >��b���2� R�� 0�5 0��� .

>��b�HR��5 ���"� 3= ���O8�P� � 0�::� ^�& ���4) ��M�8 � �:N �-� R"��� t�����<���!��- � ��<���! 3!��= 	�! 

���"� *�ep2�

R��5 0�::� 

����<���!��- 3!��= �-� R"��� Q!
��+� 

*P

����<���! 3!��= �-� R"��� Q!
��+� 

P*
.�$

R"��� 
���.�$

R"��� 
���

R��5 ���"� ���O)-

0�::� 

Gf�F�DDf�J�FJhhJ�fF����h

���
 �;��/GGJ/GGf/G��/Gh��/fh/G��/GDI/GG�/GG�G/f

��)>��(†J/f±D/�FD/f±�/�FJ/f±G/�hG/f±D/�FG�/fG/f±I/�FG/f±�/DfD/f±G/�hF/f±F/�If�/f

�����^0��)^��&

)�& .�=�/��

9&�����(

�/f±J/�J�/f±J/�J�/f±h/�J�/f±�/�I��/f�/f±�/�I�/f±J/�J�/f±J/�J�/f±G/�JF�/f

3��& R�8�O")>��O�

R$�� 31�8�&���

��X! � (

�/�±F/���/�±I/�D�/�±h/���/�±h/���F/f�/f±G/�f�/f±f/�f�/f±�/���/f±�/����/f

	�6��)�;�(�/hG/�fI/hI/FGh/fI/FG/���/h�/F�f/f

E�_)�;�(‡D/JfD/JfD/JJf/JDfh/fh/JGh/J��/J�G/GIGf/f

*ANOVA  � 3�� 	�!��(�� 	��&Chi-square �3X�� 	�!��(�� 	��&†��6����±d��,����O���� �6� ���:5�& 0�5 vp2� ��‡����� ^0��) ^	���� �� ��2�& ��&�G9&����� �& .�=�/�� 

3:O� *��X) l�!����� �c:b ��� ��& 	��^0��) ^

�& � *������ >��O��� � 3��& R�8�O" ����Q!R"��� ^�!

R5��� ��b� ��<���! � ��<���!��- 3!��= �-� .�4:)

�� � 3:� ��6����Q!��<���! 3!��= �-� R"��� 	�!

3:O� �j �& 	����& ����.

�	<��� 	��& 0�5 a��O) 3��'- 7�< 	�!��(�� ��6����

�� � c:b � ��"��� Q! � ��<���! 3!��= �-� R

>��b � ��<���!��-�R�� 0�5 0��� ��2� .���"� �

�� ���)W�& � ��<���! 3!��= �-� R"��� Q!

 C�_ ���� �3&�_ �	<��� R"��� ��#�� ���<���!��-

 ����=�� ���& Q� 
� Y�& � ���=�� ���& Q� �& \��5���-

	#�� ����" �>����/� R5�= �*�&��� �*�b 3!�� � ��� �

3:O� �j �& �& *���!�&�� R"��� ��#�� � ��2�& 	��

3:O� �j����� 
� ���� 	���� ���)��& R"��� Q! .��#��

�� ���)W�& � \��5� C�_ ���� R"��� �-� R"��� Q!

3:O� �j �& ��<���! 3!��= ��?)��� R"��� � ��2�& 	��

�� 
� �����& R"��� >�� Q!�.

� �TT�<���! 3TT!��= �-� R"�TT�� ��& `��)�

 >��b � Q�8�&��� .�:� �& ��<���!��-�0��� ��2�

R�� 0�5 .`��)� Q�8�&��� .�:� �& ��<���! 3!��= �-�

3:O� t�1O�R5�� 	�� .R�8�O" �c:b ��� a��O) 
� c�

 c��5 R��� �3��'- 7�< a���$ � *������ >��O��� � 3��&

�� � Q�8�&��� .�:�Q!R"�� Y��#"� R"��� 	�! .
� c� 

����� a��O)0��) ^^� Q�8�&��� .�:� c��5 R��� ���&

��Q!	��2�& Y��#"� ��<���! 3!��= �-� R"���

R"�� .� �3��4� >�� � Q�8�&��� .�:� c��5 R���

�� ���)W�& ��<���! 3!��= �-� 	��& R"��� Q!GD/�

)��:��j� �/;�"FG�;� :��/DHG�/�(��& .3j��)� l�!

 Q�8�&��� .�:� �& ��<���!��- 3!��= �-� R"��� ��&

�2� 0�!�2� .R"��� ���"� �& ����+� � 3!��= �-� 0�::�

 ��� 
� �� 	���"� � ���<���!��- 3!��= �-� � ��<���!

�-�3�� 0��X��� 3!��= 	�!��)� l�! ����� .�:� �& 3j

�2� 0�!�2� Q�8�&���.
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 ��!"#��$�, ���&"'(��)*+& , !�!*	-'./ �������	
���������������
���� �FD

>��b�HR��5 ���"� 3��'- 7�< R"����-� R"��� t��� �& ���4) ��M�8 � �:N �O8�P� 0�::���<���!��- � ��<���! 3!��= 	�!*

3��'- R"�������<���!��- 3!��= �-� R"��� Q!
��+�P

����<���! 3!��= �-� R"��� Q!
�+��P

R"��� .�$���R"��� .�$���

3�"��� 	<��� a�

)
� � 	�8���/��(

DI±�I���I±��J�GJ±��F�†DD±�DGhff�/fDf±��fGDJ±���f§�I±��F�†IJ±�h�Jff�/f

*���!�&��)
� �;�

	<���(

�/f±J/GI�/f±�/Gh�/f±�/Gh†�/f±�/GJff�/f�/f±J/Jf�/f±D/GF§�/f±h/GG†D/f±�/Gfff�/f

3&�_)	<��� 
� �;�(�/f±G/���/f±J/�f�/f±J/�f†�/f±J/��ff�/f�/f±G/�I�/f±F/�h§�/f±G/��†�/f±�/Dfff�/f

��?)���)	<��� 
� �;�(�/f±J/���/f±�/�D�f/f±�/�D�/f±�/�DFf/f�/f±F/�D�/f±I/�D�/f±G/��†�/f±f/��ff�/f

C�_ ����\��5�)
� �;�

	<���(

�/f±D/�f�/f±G/�f�/f±I/�f†�/f±G/�fhI/f�/f±�/�f�/f±�/�f§�/f±I/�f†�/f±�/��ff�/f

Q� �& \��5���- C�_ ����

���=�� �����)
� �;�

	<���(

�/f±�/�f�/f±h/F�f/f±h/F†�/f±F/��ff�/f�/f±�/h�/f±F/h§�/f±�/��†�/f±�/�Gff�/f

���Y�& �& \��5���- C�_ �

���=�� ����� Q� 
�)�;�

	<��� 
�(

�/f±F/J�/f±G/J�/f±D/J†�/f±�/Iff�/f�/f±�/G�/f±J/G§�/f±I/I†�/f±�/��ff�/f

>����/�)3/��
� � .�=(F/G±��fD±�DDJ±��G‡D±�JFffJ/f�/G±���G±��JD±��f§F±�GIff�/f

���")
� � .�=(h/f±D/�JI/f±f/�If/�±F/�I§h/f±J/Dff�/fh/f±�/�Ih/f±�/�JJ/f±D/�h§�/�±D/D�ffD/f

a��� *B-)
� � .�=(G/D±J/hh�/�±�/hFf/G±F/hJf/D±G/FfhJ/fh/�±�f�h/�±�/hhf/�±f/hD�/J±f/IG�F/f

0���)
� � .�=(��±��GF±�Jf��±�D�†��±D��ff�/f�f±�JIG/��±�GF�/F±�J�h/�h±�IhJI/f

	#��*�b)
� � .�=(�f±�fII±��I��±�Dh†F±D��ff�/fF/h±�G�I/F±�G�h/I±�DGF/�G±�hFfD/f

3!�� � ��� �R5�=).�=


� �(

J/�±I/Df�/�±f/Dhh/�±I/DD†D/�±J/G�ff�/fD/�±h/DGD/�±h/Dh�/�±�/DJD/�±�/G�f�/f

*�&���)
� � .�=(F/f±I/�JJ/f±D/�hf/�±�/�J‡h/f±F/�fff�/fh/f±I/�Jh/f±f/�FI/f±I/�hD/�±�/�fJ�/f

*��6���� ���+�±��O� ^�P����5 a��O) 3�"��� 	<��� � c:b ��� 	��& �� �:��!.†�� �& ����+� �.�� � >�� Q!:ff�/f<P�‡�� �& ����+� �.�� Q!:ff�/f<P�§�& ����+� ���>�� Q!:ff�/f<P
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�FG �������	 
��� � ����� ���� ���� ���� ����� ��� ��������

>��b�Hc��5 R���)��:��j� �/;�"FG�;� (�� � Q�8�&��� .�:� � ��<���!��- � ��<���! 3!��= �-� R"��� Q!
R��5���4) ��M�8 � �:N ��=�::� 

R"��� .�$ P*���-� R"��� Q!3!��= 	�! P��� 	��&†

���

��<���!��- 3!��= �-� 

���"� a� ���O) Gf� F�D Df� J�F 

.�:� �& B��� ���"� ���O)

Q�8�&��� 

��G �fJ �f� ��h 

R"��� ����� 

)
� � .�=(

fD/��/Jf/��

R"��� �:��� 

)
� � .�=(

ff/J≤D/J–f/JD/J≥

>���)�/�HI/f(h/f��/f�)G/�Hh/f(�/�)�/�HI/f(F/fJJ/f

�� >�)�/�HJ/f(h/f�J/f�)I/�HF/f(�/�)�/�HI/f(F/f�G/f

>���)�/�HJ/f(h/f�D/f�)I/�HF/f(�/�)�/�HJ/f(h/ffJ/f

��<���! 3!��= �-� 

���"� ���O) Jhh GFD F�F �DJ 

.�:� �& B��� ���"� ���O)

Q�8�&��� 

�I� ��� ��� JG

R"��� ����� 

)� � .�=
(

fD/JG/��f/DG

R"��� �:��� 

)
� � .�=(

f�/��≤�/��–G/��G/��≥

>���)f/�–I/f(h/f��/f�)I/�Hf/�(�/�)�/�H�/�(G/�f�J/f

>���)�/�–I/f(F/fGh/f�)�/�H�/�(I/�)G/�H�/�(�/�ff�/f

>���)�/�–I/f(F/fG�/f�)G/�H�/�(h/�)�/DHG/�(G/�ff�/f

*����+� � R"��� ���"� �& �[!��= �-� 0�::� †�5 0��� ��N Q���V8 �����= � 3�� ��(�� *�; �& ��(�� ��� cM� � �5 ���O) A�_ �! R"��� ����� .>���:>�� �.�� >���:a��O)

 �� 	��& 0�5)3{��(3��& R�8�O" �c:b �)��6:� �s���� �Q��(�� >��O��� � �*����)	�6�� �	�6�� �o�� >�� � �	�6�� B�N(3�"��� 	<��� a� �)3{��(
� 	<��� �;� �

*���!�&��)3{��(>����/� �)3{��(���" �)3{��(>�� ��:�� 	��& 0�5 a��O))3{��(3��& R�8�O" �c:b �)��6:� �s���� �Q��(*������ >��O��� � �)�6�� �o�� >�� � �	�6�� B�N �	

	�6��(3�"��� 	<��� a� �)3{��(*���!�&�� 
� 	<��� �;� �)3{��(>����/� �)3{��(���" �)3{��(��& 0��) ����� � �)3{��.(

�,& 

� ���O8�P� �^OP+�3O�b �����4) R3�P&� �

��1O�[&�� ��= �-� R"��!�3!�.�:� �& ��<��

8�&����(�� 
� a+��� �Q��!�	U��p�0�::���5 0�!�2� .

!�lj��)� ���=3&�� ��= �-� R"��!�3-�!���& ��<��

8�&��� .�:���2� 0�!�2� Q.

�13� 
��= 3�!	< 74���'- 73������3��
 R"����

! �-��� ��<��3�+) �� �5�&���� ��	���;� ����

c���) C�_R�� .� *��$ �&���6�/D�8�� a� �;�	

<�- 7�'3������3�� 
��� 7!��" c���) C�_ �3�� ��5

��� ��O�b �&��& �� ��#���i R��13�R��.�D �O8�P� � ^

�o���= �-��!�3!�+��� �P&� ��<����3.�:� �&

8�&����R5�� Q.�& ���!���"��!	�o�� �O8�P�����"��!	

�O8�P�^�OP+�3� ���
 �����3��� ��2� ���+� �����&

���"� ������)�� A�_ ��= �-� R"��!�3!����<��

8�&��� .�:� c��5�8���� �& R���+� � Q��)W�& � ���

� A�_�)�) �& R"��ZDh/�)�j� �/;�"���:FG�;� :

F�/DHG�/�(�I�/�)�j� �/;�"���:FG�;� :Dh/GHGI/�(

��&.F�:_ �!�� �O8�P� ���6^� �&	R��5 ���"� 
� 0�::�
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 ��!"#��$�, ���&"'(��)*+& , !�!*	-'./ ���� ���	 
��� �� ���������� 
���� �FJ

nV�! ��4X;� � A�� ���&i�j��)� l3&�� ���-� R"�

=�!�3!�- � ��<���!���"��� �& ��<���a�!	&�_3���

8��i RP/- ��?)����M���2� 0�!�2� �!.�G ����
i�� Q3�

8�&�:3< d�e� �9j�+����'- 73����	�fa� �;�

<���	�� �-� 
���	��! ���� Z�� ��<���#"�Rg/- Y

8�����8���� �& R���+� � ��! ���"� � ���8����/��M3�

�+��< �& ����'- 73�:-3�� �-� 
���5 �.J�

��i��
3�8�&�:39j�+�� ^�6��8���� Rg/- ���'- 
� c� �

< ���'- 73����	�f�;� <���	�� 
��C�_ �

c���)��+� ��< �& ����'- 73�:-3�� 
��C�_ ��&�Q

�����=�� ����GF�#"� �;��Y�R"�.I���O8�P� Q

������3<��'- 73����	�<��� �;�	�� 
��C�_ �

= �-� 9&�:� 
� c���)�!�3!��#"� Z�� ��<���Rg/- Y

8������) ��	/=����Y!�� � .�� �HDL �>����/�

�����8���� �& R�R"�& � ��!	&�_3� >B��� � �


�����! �5 #��/=.h�:_ �!���"��!	�����
i�� �3�^�! 

8�&�:30�)�� � ��� ��2� *���< R"���'- 73����	�-�

=�!�3!�& ��<�������#G�)F<��� a� �;�	���"�3

�� 
��& � c���) C�_ ��! 78�� ���"� ��k�) l��	� �&	

�����8���� �& R�8�&��� � ������ #��/= 7�.��H�f����

8���� �& R���+� ��5 �)�& Z�� R�� �1�� c���) C�_��

& � �4:)�8���� �& R���+� �& �O��� ���"� ��& �:��� ������

���&�3�! � ��5 �
� �"�o� ��k�) l��	� �&	78�� ���"�

�5�& ��5���K�� 
�	��� ��6��� 7� ��#�c���) C�_ �)�)

F<��� a� �;�	(�����
 0�� Q30�)��)D�)G��X! (

�8�&��� � >B��� Z���#��/= 7�8���� ��1/�$ ����2� �.

�o�� �O8�P� ���#"��8�&��� .�:� �P� Y�� � Q�R"�

= �-��!�3!�� ��<��38� �& ����)��! a�8�����M��:3�+8�

�� s��) 0�5�c���) C�_ �I�h 
�����! � >B��� �

�5�& #��/=.�G�h ����_ ��+8� Z�� c���) C^�& R���+�

8�����8� �& ��() a����) � ��8�X�" Z��2- �M	���B�3�

!�� �����!	�/1��3&�_ R"�& ��3I8�O" Y!���R

)����� �?�
�:B!�� ����&�_ R"�& � �!3�J Y!�� �

!�� � #��/= R5���&����!	�/N3�/1�� �3�I��h �+8� �	

&�_ 9�V)3>�/� � �!	�!�����	�3��5.����h 7!:_���

N�_3�153�� s��) 0�5 �+8�����:$ �& c���) C�_ ��13

�#b� 
�	12) 74��a8�&��� .�:� 0�:!���j 
� �Q�q

�#"��8�O" Y�8 R�?)����M�8 ��R"�& � 
�M�!	&�_3�2���3� 

����1� �6�& s�)�� 7��� ��= �-� R"��!�3!�� ��<��

8�&��� .�:��QR��.�J��F��f � �& 0�B$�� ���
 R"����

= �-��!�3!�g:) � >B��� �& �V:� ��<���8�&��� 7�7�

8�?)����M�� �3� �� ��5��#"� a��5 *WB��� ��Rg/- Y

�)	/=�����.�� �LDL .�) >����/� � �>����/� h��I��� �
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Abstract 
Introduction: In recent years, the prevalence of metabolic syndrome (MetS) in various countries 

shows a fast, rising trend, that can be caused by lifestyle changes, including changes in diet. 
Despite the possible association between dietary fats and the MetS receiving attention, limited 
studies have determined the association between oils (hydrogenated and non-hydrogenated) and 
the MetS. The aim of this study was to investigate the association between hydrogenated and non-
hydrogenated vegetable oils and the metabolic syndrome among Tehranian adults. Materials and 
Methods: This cross sectional study was conducted within the framework of Tehran Lipid and 
Glucose Study between 2005 and 2008, on 2457 adults, aged 19-84 years. Intakes of vegetable oils 
were assessed using a validated semi quantitative food-frequency questionnaire. Anthropometrics, 
blood pressure, and biochemical measurements were assessed. The metabolic syndrome based 
on the definition of the Iranian National Committee of Obesity. Results: Mean age and BMI of 
participants was 39.3 years and 25.7 kg/m2, respectively. Median daily intakes of hydrogenated 
vegetable oils (HVOs) were 9.6 g/d and those of non-hydrogenated vegetable oils (NHVOs) were 6.0 
g/d. Higher intakes of HVOs and NHVOs were associated with higher intakes of total energy intake, 
total fat, saturated fatty acids, cholesterol, fiber, vegetables, legumes, meat, poultry and fish and 
lower intake of carbohydrates. After controlling for potential confounders, compared to the lowest 
tertile of HVOs, odds ratio for metabolic syndrome in the highest tertile was 2.54 (95% CI: 1.53-
4.23). NHVOs were not associated with the prevalence of metabolic syndrome. Conclusions: HVOs 
intake was found to be positively associated with metabolic syndrome among Tehranian adults. 

 

Keywords: Hydrogenated vegetable oils, Metabolic syndrome, Tehran Lipid and Glucose Study 
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