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��

�� ���8� #,$��� �# ,		]W ^�� �8��W  _"�,% #�"� I",J �� ��L�  &
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 #�% �8�,"� @	]
� �# �	
����)14(    ��2 6��� :#�# /�*8 �C
3� H"�8 .

 74%� e,�  &�	��  �� f,g�)SFAs   �"Saturated fatty acids( 

     ) ��%8 /��� ���� �@	
��T8� ��� 6�.h� ���$% ���  .� ,�FBS   �"  
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� 0	-  &

�� �	
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���� �����  .� ,�

 6��)19 -17    �� e,��  &�	��� f,g� �2 6�� :#�# /*8 �C
3� .(

  ) ���8O.# ���8� �����PUFA  ��"Polyunsaturated fatty acids (.   
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.�% �4�u�  

�C
3� #��� #�,+� ���  �� �C�12 �8��8 /#�� �%8 6��     /���
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���� ������  
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 0&2c -HDL /�#,� �# :HDL-c > 40 ��	� ��# �# �,O  ,�	
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�    `��� ,��

 . @� �!��BMI �#  '.��� 2  :���B   .6���  @	b8�	�HDL-c   ,��

 /�#,� . #�� �.F�� !�� `��HDL-c   ,��2 �.# .���%�#  ,W��

 � #�,+�BMI .#�� ,�*	� �,W��  

  #�,�+� . #�� �.F�� @� � r���� /�� �*+ �@	�t�&64-60 

 #�,+� �� 64T8  ,�*	� '��T	� /�� �*+ �
�50-30  .����%�# �
� 

0�,- d	�uW �� :��B 6�# �� H"�8 �� ���W � ��8   �w����� ��T�  

 @	b8	�±  �	C� f�,u8�  ��+�"�#  ,
�2      r�	W,W ��� /�#,�� . /�8�

52/35 ± 53/1560  .06/67 ± 02/1856 .#�� �.� �#  ,
2 ��	2  

��,� @	b8	�   & . !�� �@� `�� ,� ��+"�#BMI # �'.�� 3 

:��B .6��  

  

 ����1� .���� ��������� ����� � !���"� ���� 

���	
��  
�	��  �����  

 �����P**  
�����	� ± �� �������	�  �����	� ± �� �������	�  

*� (���)  45/0 ± 01/56 82/0 ± 99/56  400/0  

/) �01%�"($!2  77/0 ± 76/71  42/1 ± 38/75  010/0  

����) �4� (!��  74/0 ± 8/155  3/1 ± 41/168  001/0 <  

�%# 56�
 � /) ��7$!2%�" (87!�!�� !7  28/0 ± 34/29  42/0 ± 27/22  001/0 <  

9�:;<" ;�	=�" )<�(01� �� <>�� *  28/0 ± 81/35  88/0 ± 99/37  001/0 <  

050/0 < P ��C� ��# �# ,p8 ��+,O �%.  

* ) 6�Metabolic Equivalent / MET( �2  �?�.  �,� @		CW f,g� /{	T2� �# ,j� 6	
C+ ��T� �� �%� . �� 6� ��4� �� r",m /{	T2� 6%�#,� :�% �# /�� 6?�,��� 

�2 6�� ���L �� 5/3 ��	� ,�	
 /{	T2� �# �h	�#  �,� ,& �,O��	2 /�. /�� #,+ }
� /	� �� #�% A ⃰ ⃰`�� ,� �T"h�   f���� @	b8	� .# :.,O � /���B t 6�# �� :��B .6��  
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���� 2$�%&��� . '(�) *�+ 
��� �������� ,��� �� -.� -$� '(�) /��� * �&��* ����� �� ���� !���"�  

�����  

���  

 ����	��± �	��� ������  ����� 

P** 

( 	!) �!  

 ����	��± �	��� ������  ����� 

P*** 

#$	% &�'( ) *��+  

 ����	��(,+����� �+ -�.'/�0)± �	��� ������   �����

P*** 
��  ���  50 -30  60 -50  64 -60  *��78  

 )���� �	9�

���  

:	;  

1  2  3  

��"�) ��
�� �%6 �@4 ($!2  9/3 ± 4/162  9/7 ± 0/156  420/0  4/6 ± 3/154  6/4 ± 8/160  5/7 ± 7/166  600/0  6/8 ± 1/169  9/5 ± 7/162  1/5 ± 6/149  8/14 ± 0/167  9/20 ± 0/195  4/0  

�!# ($!2 ��"�) �=!"A"�2 4/5 ± 2/166  7/9 ± 2/169  500/0  5/9 ± 6/157  3/7 ± 0/168  3/8 ±7/170  700/0  6/9 ± 8/156  3/8 ± 2/178  3/8 ± 3/157  0/13 ± 1/159  3/30 ± 0/197  070/0  

HDL-c ��"�) ($!2 6/0 ± 6/45  2/1 ± 0/40  001/0  5/1 ± 1/45  7/0 ± 7/43  1/1 ± 9/44  700/0  2/1 ± 7/42  9/0 ± 2/44  1/1 ± 0/45  4/2 ± 2/56  1/6 ± 2/46  600/0  

��"�) �%�A"� �%6 ���; (%"B !��  0/1 ± 4/121  1/2 ± 6/124  130/0  6/1 ± 6/115  4/1 ± 4/122  6/1 ± 0/125  001/0  1/2 ± 0/119  5/1 ± 7/122  5/1 ± 0/122  9/3 ± 4/125  5/6 ± 7/118  600/0  

��"�) �%���=� �%6 ���; (%"B !��  6/0 ± 6/77  2/1 ± 8/79  080/0  2/1 ± 1/77  7/0 ± 4/78  0/1 ± 3/78  500/0  3/1 ± 2/77  8/0 ± 0/78  9/0 ± 5/78  8/1 ± 2/80  2/5 ± 6/75  700/0  

(!�� �����) !�/ �1�  7/0 ± 0/100  3/1 ± 0/96  040/0  3/1 ± 7/96  9/0 ± 5/99  0/1 ± 0/100  100/0  0/1 ± 2/89  7/0 ± 8/97  9/0 ± 4/104  0/2 ± 0/111  2/4 ± 8/119  001/0  

050/0 < P ��C� ��# �# ,p8 ��+,O �%.  

HDL-c: High density lipoprotein-cholesterol 
:#�W [�% *  :�C	4J �8��  9/24–5/18  �\�,�,�� ,� �,O��	2 :/�. �+m�9/29–0/25 ���# ��� �\�,�,�� ,� �,O��	2   1 :9/34–0/30 ���# ��� �\�,�,�� ,� �,O��	2   2 :9/39–0/35 ���# ��� �\�,�,�� ,� �,O��	2   3 �� ,�*	� :40  ,� �,O��	2 �\�,�,���T"h� `�� ,� **  f����  

 /���B � :.,O .# @	b8	�t  :��B 6�# �� A6�� ,� ***�T"h� `�� :.,O @	b8	� f����    /���B � &One-way ANOVA .6�� :��B 6�# ��  

  

���� 3. $�%&��� *�+���� 2�3 4�5� ���67 ,��� �� -$� � .� '(�) /��� * �&��* �� ����� ���� !���"�  

�����  

���  

 ����	��± �	��� ������   �����

P**  

( 	!) �!  

 ����	��± �	��� ������   �����

P***  

#$	% &�'( )  ����	��(,+����� �+ -�.'/�0) *��+± �	��� ������  
 �����

P***  
��  ���  50-30  60-50  64-60  *��78  

)����  �	9�

���  

:	;  

1  2  3  

(01� �� $!2) C�D
� E!F �"��  60/0 ± 06/12  80/0 ± 30/14  001/0  70/0 ± 07/14  50/0 ± 08/13  40/0 ± 60/10  001/0  00/1 ± 16/14  50/0 ± 50/12  50/0 ± 50/11  00/1 ± 05/12  00/5 ± 40/13  260/0  

 ���7 G= �7 C�D
� !"H E!F �"��(01� �� $!2) ���21� 400 ± 50/13  00/1 ± 10/16  001/0  80/0 ± 80/15  70/0 ± 60/14  40/0 ± 90/11  001/0  50/1 ± 10/17  50/0 ± 70/13  40/0 ± 10/12  20/1 ± 60/13  80/6 ± 90/16  010/0  

(01� �� $!2) ���21� ���7 �@F �7 C�D
� !"H E!F �"�� 40/0 ± 00/12  60/0 ± 20/12  200/0  70/0 ± 30/13  50/0 ± 05/12  40/0 ± 20/11  009/0  80/0 ± 60/12  40/0 ± 90/11  60/0 ± 60/11  40/1 ± 10/12  30/3 ± 80/12  800/0  

 �I�� E!F �"��3 (01� �� $!2)  00/0 ± 21/0  10/0 ± 22/0  050/0  01/0 ± 23/0  01/0 ± 22/0  00/0 ± 18/0  051/0  01/0 ± 24/0  00/0 ± 2/0  00/0 ± 2/0  03/0 ± 22/0  03/0 ± 2/0  600/0  

 �I�� E!F �"��6 (01� �� $!2)  30/0 ± 80/11  60/0 ± 08/12  300/0  70/0 ± 10/13  50/0 ± 80/11  40/0 ± 06/11  009/0  80/0 ± 40/12  40/0 ± 70/11  60/0 ± 40/11  30/1 ± 70/11  30/3 ± 50/12  800/0  

050/0 < P ��C� ��# �# ,p8 ��+,O �%.  

:#�W [�% * �8��    :�C	4J9/24–5/18  :/�. �+m� �\�,�,�� ,� �,O��	29/29–0/25 ���# ��� �\�,�,�� ,� �,O��	2   1 :9/34–0/30 ���# ��� �\�,�,�� ,� �,O��	2   2 :9/39–0/35 ���# ��� �\�,�,�� ,� �,O��	2   3:  �� ,�*	�40  A\�,�,�� ,� �,O��	2�T"h� `�� ,� **  f����  

 /���B � :.,O .# @	b8	�t ��B 6�# �� A6�� :�T"h� `�� ,� *** :.,O @	b8	� f����    /���B � &One-way ANOVA .6�� :��B 6�# ��  
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 ������ �	
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���� 4��9� .�� %�:; +� Pearson �$� *�+���� 5� 2�34� �67�� '(�) �� �+* ������ 
�����  

	
�����  
 �'$ ��>	�%	�  

*/��) (-�.  

)�( ����?�/.  

*/��) (-�.  

HDL-c  

*/��) (-�.  

 �'$ �	@

 '�?�!  

*/��) (&'�� ���  

 �'$ �	@

 '�!	��  

*/��) (&'�� ���  

�A0 ���  

*��	!) (���  

(01� �� $!2) C�D
� E!F �� �"��  020/0  006/0  110/0-  080/0-  020/0-  060/0-  

 ���7 G= �7 C�D
� !"H E!F �� �"��

���2 1� (01� �� $!2)  
040/0  003/0  050/0  100/0-  080/0-  050/0-  

 ���7 �@F �7 C�D
� !"H E!F �� �"��

(01� �� $!2) ���2 1�  
040/0  050/0  004/0  *180/0-  *150/0-  040/0  

 �I�� E!F �� �"��3 (01� �� $!2)  050/0  080/0  100/0-  *160/0-  *160/0-  010/0-  

 �I�� E!F �� �"��6 (01� �� $!2)  050/0  050/0  005/0  *170/0-  *150/0-  040/0  
HDL-c: High density lipoprotein-cholesterol 

 *050/0 < P   

  

  �b��T4�& ,"#h�Pearson   ���,� @	��      �� �"�c�S U�"i�  �&

[�%  ��	
���� �����  &  �# '.��� 4   ���C� l�4W�� ,b8�	� �  ��#

 @	� ���$C�PUFA  �b�� �3   �b�� .6      . '���T	� /��� ��*+ ��

'���"# ��  �%� . b�� e,�  &�	�� l4W��3    '���T	� /��� �*+ �

)010/0 =P �12/0 -  =r) '���"# . (002/0  =P �17/0 -  =r (  �� !�-

 d"�CW d����    i,�8� ���$"1	+ 6�	
C+ �/�. �@� �!��) ,b%.�E�  .

,4	+ �"�cS U"i�( ��C�   �# /B H"��8 �2 �8� ��� ��# '.��� 5   Q��1�O

�3��� �@	�t�& .6�� :�% ��C� U	h�T�      �� e,��  &�	�� @	�  ��#

) �%8 /�� ��� � �8O.# �8� �"006/0  =P �15/0  =r  �b�� . (3   ��

 ,W ) �",	T	�O010/0  =P �13/0  =r.�% :�&*� (  

  

B�+  

�C
3�          �� �� �"�c�S U�"i� e,��  &�	��� @	�� l�4W�� �,�m?  

[�%  7�8 6�"# �� ��4� /���	� �# �	
���� �����  &2  ���,�

��C� �F�� l4W�� .6�� :#,2  @	�  ��#PUFA  �b�� �3   �b�� .6   ��

       ,�j� d"��CW �� ��C� ��2 ��% :�&�*� '���"# . '��T	� /�� �*+

 _h+ �,b%.�E� d�����3���  b��  3    ���C� /��� ��*+ �   ���� ��#

��+" � �H"�8 @"� .�8�     ��*+ 0&�2 ,�� ��4� �C
3� �� ��,�  &

 b�� f,g� � /��3U& � � �� ��� .�%�  

Kasim .  �� /�� �*+ �&� @S.� �2 �8#,2 Q��1O /��$�&

2�� 0& �&# )24(    ��2 6��� :��% /	� ��	W��T	� �.,� �" �# .

   _4W,�� '����"# . '��T	� /�� �*+ 0&2 � �&� @S.� f,g�

 6��)25(�C
3� �" H"�8 .   .� ,� �C3h�  447  #�# /*8 ��	$��

      . �"�c�S U�"i� e,��  &�	��� �� �,� e,�  &�	�� 6p�S �2

HDL-c � 6�� �� &��	$�� �# @	"- /�� �*+ . #��# U	h�T� l4W�

 b��  �� f,g�3  b�� �@	�t�& A6��3    ,���,� �# ��p+�u� 0h8

   0"�1�+� . 12���O d�uW ��� ��	
���� ����� 6+,*	-   /��� ��*+

 #��# '���"#)26(.  

 
���� 5. ��9��� %�:; +�  =>�=>� !�** �$� *�+���� 2�3 5�4� �67�� '(�) �� �+* ������ 
�����  

	
�����  
	�%	� �'$ ��>  

(-�. */��)  

���?�/. )�(  

(-�. */��)  

HDL-c  
(-�. */��)  

 �'$ �	@

 '�?�!  

(&'�� ��� */��)  

 �'$ �	@

 '�!	��  

(&'�� ��� */�� )  

�A0 ���  

(��� *��	!)  

(01� �� $!2) C�D
� E!F �� �"��  070/0-  050/0  060/0-  080/0  100/0  050/0-  

 ���7 G= �7 C�D
� !"H E!F �� �"��

(01� �� $!2) ���2 1�  

*150/0  050/0  010/0  050/0  005/0  010/0  

 ���7 �@F �7 C�D
� !"H E!F �� �"��

(01� �� $!2) ���2 1�  

070/0-  110/0  020/0  090/0-  090/0  100/0  

 �I�� E!F �� �"��3  �� $!2)(01�  020/0  *130/0  070/0-  *120/0-  *170/0-  120/0-  

 �I�� E!F �� �"��6 (01� �� $!2)  070/0-  110/0  020/0  180/0-  090/0-  110/0  
HDL-c: High density lipoprotein-cholesterol 

 *050/0 < P A** ,� `�� d"�CW ,j�  &,	]�� 
C+ �/�. �@� �!��) ,b%.�E�6	 +��$"1	 i,8�.   +U"i�,4	 �"�cS (6�# �� :��B 6��.  
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Carpentier  b�� #,2 Q��1O3 [�%  �� �	
���� �����  &

�� #�4V� �� 0&2 _���� ��J �� �� /�� �*+ . �*E�  �&#)11( .  

�C
3� �#      d����� d"��CW �� !�- �,�m?     �@��) ,b�%.�E�

     ��3��� �(�"�c�S U�"i� ,�4	+ .  i,�8� ��$"1	+ 6	
C+ �/�. �!��   

��C� . U	h�T�  @	�  ��#TG   �b�� �3  .FBS   ��MUFA   :�&�*�

�� ��4� �C
3� H"�8 � �.F�� �2 �%   ��� ,�p8 �� A�%�    ��2 ����

   ����*8 #���� ��? �� 0	� f,g� ��.F�� H"�8 d"�# �� �$"  �#  �

 6	C��.�%� �C
3� #���  

Garg .    .� ,���� 1	
���8B�� ����" �# /�����$�&9 ����C
3�     

Cross-over   7��8 6�"# �� ��4� #�,+�  .� ,�2    ��2 ����+,O ���	�8 �

  ���# U"i�MUFA d"+.,- ���     U�"i� �� ��T"h� �# ��  �	(	
  &

�� #�4V� �� ����	&��,2 � e,� U2  /�� ��� ',��2 ^�� . �*E�

 ���� �"�cS U"i� ����	&��,2 ���h� 0&2 6��   #��%)27(  #��4V� .

�� /�� ��� 0&2 ^�� �@	
�T8� �� 6	�T?  ��� '��?� .#�%  #.�

  ���# U"i�MUFA '��� �# [h8 6�� �� ���   . `�,$8�- ��  &

       �#  ,�		]W �6��"# ��� ���4� /����	� �# @	
��T8� �� �"�% 6�.h�

��8 #�"� @	
�T8� �� 6	�T? �2 �)27(      ��" H"��8 `��� ,�� ��� �

 ��C
3� MUFA ��     @	2��
,��"� o3�� 0&�2 � �8��W1  ���   �# ��2

 7���8 6���"# . @	
���T8� ���� 6���.h� �e��V�
�2  �#��# ����V� 0��h8

 �*E4� #�4V� �� @	
�T8� �� 6	�T?)28(   �� 6��� @$�� �@	�t�& .

& o��%,W 0"�1��+�  /�O��2��O �4��% ���	�(- 6���"# ���m /������- 1   

)GLP-1  ��"Glucagon-like peptide-1   ',����2 �� /���� ����� (  

 ��2)29(.  

 b�� �2 6�� :#�# /*8 �C
3� @"���3  0&2 �#TG  #�,+� �#

 7�8 6�"# �� ��4�2 ) 6�� ,j��32-30d�$� .(    �b�� ��  �"3  �� �

 7�8 6�"# �� ��4� /���	� �# :� .# ���2 �TG    :.,�O ��� 64T8 ��

��C� ��J �� �&%  #�# 0&2  ��#)33( ���,� � 1	
8B�� �" H"�8 .

 b�� d�$� ,j�3 d"+.,- ,� �4�� ,3� d���� .  �	(	
  &-   ���.,�

 7�8 6�"# �� ��4� /���	� �#2   �b�� d��$� �2 #�# /*8 �3 �TG  ��

�� 0&2  �&#)34(.  

 b��3�� � /i /	� �# ,		]W � �8��W    ��� . 6���� �# ,j��  &

��,�  @	)W.,-��(	
  �42 o%,W . #��B e,�  &�	�� o3� �&    �� �&

@	"- ��	� �
b� )VLDL   �"Very-low-density lipoprotein( 

 �&# 0&2 ��)11( 0&2 .VLDL  @	)W.,-�-B �	
�W 0&2 � :�,�&

B U"18B 6	
C+ 0"�1+� .   �b�� �� �%8  �42 v�� ��	)W.,-�(	
  &

3  o3� 0&2 ��TG �� ��2  ��2)11( .  

 �� 0	� �2 #�# /*8 H"�850      �# :����2 62,�% /����	� ��L�#

�C
3� �" �# .���T& �	
���� ����� �� ��4� ��C
3�    ,�� ��C3h�  

  .�700    7��8 6��"# �� ��4� ��	�2     ,�� ��	
���� ������ 7�	�% �

  ��&�� `��ATP III �8/45    ��% Q��1�O �L�#)8(  �@	��t�& .

Shin  � #�,+� �# �	
���� ����� 7�	% �2 �8#,2 Q��1O /��$�& .

�h��  7�8 6�"#  2  6�� ,�*	�)35(.  

�# �"@ J4W�� ��C
3�� �	@ SFAs   [��% ��  �&    ������


����	�   ��4� ��C
3� �� ��*8 :�&*��     ��2 6��� :#�# /�*8

SFAs� 
���� ����� �� ���� ,3� �	� ,J �� �� �"I � �	/ /i  �&  
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Abstract 
Background: The metabolic syndrome includes several metabolic disorders and its incidence is increasing 
among diabetic patients. Types of dietary fats have been related to components of the metabolic syndrome. So 
this study aimed to investigate the association between dietary fatty acids with metabolic syndrome indices in 
patients with type 2 diabetes.  

Methods: This cross-sectional study was conducted on 300 patients with type 2 diabetes. Dietary intake was 
assessed using a validated Food Frequency Questionnaire. Nutritionist 4 Software was employed for analysis of 
dietary variables and SPSS software was used for statistical analysis. 

Findings: 69.6% 0f patients were diagnosed with metabolic syndrome. After adjustment of the confounder 
factors a significant negative correlation was observed between omega3 with systole blood pressure (P = 0.01) 
and diastole blood pressure (P = 0.002). Also significant positive correlation was observed between mono 
unsaturated fatty acids with fasting blood sugar (P = 0. 006) and omega3 with triglyceride (P = 0.01). 

Conclusion: According to the study, omega3 fatty acids are associated with a lower blood pressure in people 
with type 2 diabetes. Also, we observed positive correlation between mono unsaturated fatty acids with fasting 
blood sugar and omega3 with triglyceride. But, further prospective investigations are needed to confirm our 
results. 
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