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

$� &��
 

 ��	  ��'� (�)
�) ��*�+,- (��)./0 %12)��4 % 	
	��.516(

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

��� !��� �� "	#� �� $� %
��&
 ���� �'( �� :$*#�'
 � +,� -

���.� +	/	# 

���� ����	 
��
�� ���� ����
����������� ����� ���
 ������  �����! ���
 �"

�(���
 
�$ � %�&'( )����*( ���� ���
 
�$ �+�  ,�-.��/� ���� ������ �����( ���.�� ���0 �-0�� �+�  ,�1.2�
 �34�5+���� � ���

"(���
 
�$ )����*( ���� ���
 
�$ �+�  ,�-.��/� ���� �+�  ,�1.2�
 �34�5+���� � �������� �����( ���.�� ���0 �-0�� ��2�.2

%6(�-� ,�74�+2 �8+94� �:�����(���
 
�$ � %�&'( )����*( ���� ���
 
�$ �+�  ,�-.��/� ���� �+�  ,�1.2�
 �34�5+���� � ���

��.�� ���0 �-0����������� ����� ���
;e-mail: mirmiran@endocrine.ac.ir  

�+	01 

$
+&
:	2 ��*#�'
 "	� 
����� "	34���� ��	
 � ������� 5678
 ��%���� �� 9���� �� %:���� "	� ���;*
 
����� �

��+	<���=: � ��+	<�,����>�"	#� �� $� %
��&
 ?���! �����> +���$*#�'
 $*
�@ A'� �� �
� �� 
����� �� -�4���� 5678


��	
 ��������� ��B�� �%
��&
 $����� "	#� ��%�� $7:�B� C.$*#�'
 � ������� "	� 
����� ����� �+� �� �E�F -

��	
 ��@ �F��G ����.� ��� !��� �� "	#� �� %
��&
 �'( �� ��� ��� � ������ ��
��+H.?�� � ���
��:$*#�'
 "��

 $6F�
 I#�� �� �#�GJ$6F�
 ��K$*#�'
 -�� �� ���.� +	/	# � +,� -LKM ����� N� !��� ��OL%:�! C���� N��.�������

%:�������PQ -�� R��2 S� �� ���T7�� ��$
�� U$V	��V> +
� �WV@ X���( +H -��Y .� $*#�'
 4��H ��Z2��JN��

�2 ���+�� C�� "	#� �� � C�� -�7H�� +,� �-�	!+�+H -�	! .��� 
����� ����� -��� ��	��!� S7 �# ��
�Y ��$[�V�
 U

��	
 ��%
��&
 ���� �� ������� �$�+H ���T7�� "	#� ��.$7:����:$��V� � "� "	B��	
 U���� U%>�H ���:� ��+� �� �+,,>

 I	��� $� $*#�'
O/O]±J/KM� N��K/K±K/]_��� W��
�7
 �� C�!�6	> ."	B��	
���
 ���$[�V�
 ��	
 U�� ��������� �

$��
�� ��� ����� ���� �����`+	T� � �������I	��� $�aMJ �Ob] �OMK �OMc �O_��� ��� �� C�! .�� +*�JN��

�2 �-�	!���
 ��	
 � ������� d> -��� ���� $ ��&
 �����
 "	��2�%
��&
 �'( R��> �� $���� ���V� "	#� �� 

)MOc/M=P:aO/M=Z��H %� � .(h�"	� �� "	,1$[�V�
��� U�� ��	
 � ������� ��� $[�V�
��� U�� �
��/����`

)MO]/M=P:Kc/M=Z��H %� �(������ �)MMO/M=P:JK/M=Z��H %� � (��� �)MOO/M=P:Kb/M=Z��H %� � (R��> ��

�,*
%
��&
 �'( ��� $���� ���V� "	#� ��+�.$�	7�-�	!:���
 �73	� ��	
 �
�� ������� � ��@ /������ � ��� �����`

&
 �'( R��> �� ���%
�� $�%�� ���V� "	#� ��.

����< ��=>��:,+�� ���5+42� %� ?����� @	�0 ���5+42� ��)����6
 �
%5��� ?!���
 :"A/�A/CD%�EFG� ?!���
 H:I/"/CI%5��� J��&� H:�A/K/CI

%���� 

?����� %�8+�
 
�-�L  8F�	� � ��5+42� �� ��� ���

3�� M��+  ��
 �N+����L�� �2>+(�� ���� ������O2 

���7
 P+2 ?���
 �Q�5+����"���L�� ��6�R ��� ��R�� �

,�0 %�	�70 �2�.KS��=�2� Q6
 %� T+��� M��+ ��%,/��

)
�  3�� �� ���&$ 3�>� ��� ?!�.�� �
 �U	 M��+  ���(

 ?����� %��� ��5+42�0��7�.%�!�� ,
�
 ��.2 �� �	�� �2�

� �72�� ���&$ 3�>� M��+  � ���W ��6�! �)�����+��

�&'���� �
 ?
� �-L� �� J��4= � ����?����� %�

�70�� %�0�
 X�2 ��5+42��
+Y� ��� �����+0 %7��� ��� �


 
��*�?
�.D�I ,+�� �� �7$ 35�
 ���&$ 3�>� �+15� ���

���
��

��
	

��



 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
7-

03
 ]

 

                               1 / 9

https://ijem.sbmu.ac.ir/article-1-2046-en.html


�������	
�,���
������� � ��������� ���� ���	 
��� 
�� ���������� 
���� CZ

%2������ ���&$ 3�>� �72�� )����6
 3�>� � ��)(iDASH 

�� X��� %� ��7� ?
� �-L�?��� %�� ��5+42� 
+6��


+0 Q�5+���� )\F�	�.]�^ 3� ��6�! �� �7$ 3�>� ��7W

8�-�L�+��! ��2_ )�6���( ��� M��0 �2���4�� ���������� A�

C�E,+�� �
 
+Y+� ��+-�5 � �(���� ��� ���)����6
 �

,�L  X�2?����� �� ���1.�� �
 �� %�?���
 � ��5+42�

 P+2"�2��
.��SZ�,+� ��.12� `�
� �� )����6
 � ��

 �����a+2�F! �����a+7(���� �� � +7�� ��
��� ����


8�-�L�+��!������� � �� �� �� ��70���")�b5�U� ������7�

 `�
� �� Xc� ���F
 �������� ��� �� ��.�� ���Y

% +L����� d�� ,+�� �����L( )����6
 ��2��
.�I S�K

b5�U�
 ��.2 ��.�� )�,
� ,+�� %� �2� ���6
 )����6
 �

��
 T�6(�� ��
�� �
 �R�W �� `+-b� �+e %� ��f
�2�.�

3� ��7W% +L�� d�� ���R/�(�+G%� ��7� ���� X���

�� ��2� �
 ��( 8��4�� � ��
 ��+�= +02�.�] ?���
 ����

 P+2"3�� �� %� ��5+42� %� ?����� �_ M�  ���(?
� �� �

,+�� g�h� X���!� )����6
 � ���%�!�� X��� 
+�.�^ 

%b5�U� %-7�� %� %Y+( �� ��� ��� T�6(�� ��% +L�� d�� 

�12� ,+�� ��?����� �� �� )����6
 �%��
��� ��5+42�

,
�-2 %b5�U� �?
� �
��� g�� �� �i�E �j2� ��� T�6(��

,+�� � )����6
 ��?����� ���� �U	 �� %��� ��5+42�

 )�� 8+eK�� 8�
 �E��e �2���( �\�4=��� �
 ���=�0.

J�� � 
�+� ��

%b5�U� 
�+� 
��!� 


�$ �+�  ,�-.��/� kF	� %��L� l
+( �i�E X��/�

���
 m�.�� ���0 m-0�� �+�  ,�1.2�
 34�5+���� � ���

 ����( ,��L0 �� �K^/�KCDSBMU.RIES.REC. ?6N %�

?
� ,��
�.

%b5�U� �5�R �
 ��i�E )�+�+�%b5�U� n��o�5 � �7R �

����( %�!�= )�+G ?
� .%b5�U� d� �7R ����( ��o�5�

%b5�U� d�,�7�_ %��� �� �12 d?�bLY?
� �+O7� %� %�

���L�� �� ���1.�� � �
��� %�U7� �
 ��=�� ��$ ��� ��K


��!� ��� �� ����( �
 �� K%�G�! �� \�� %� 8�
 �6���( �

�� K��Y� 8�E �
 8�
 ?
�.�Z 

%b5�U� �
 d�i�E�8�4=��� 
��!� )
�� � �� (

?��0 �
 ,�77�%�E�� �+
 )�KZDS�KZ^ (����W �)�KZZ S

i - Dietary approach to stop hypertension 

�KCA (%b5�U� d����( ��o�5 � �7R ,
�
 �� �%�&'( M��� ���

�( ������� � �-���! ?�5�b! ���7
 ���� ����L�0+�� ���

M��*( �2�0 p�c�2� .%b5�U� ��� �
���"K � 
�! ?O�$ %

�_ ��5+42� ,���2� �� ,�0 ���= qo
 ��2�0 p�c�2� 
+�

���� ,���2� ?����� ���� ���= %� �
 %� �
��!� ���5+42�

 %b5�U� P��0)����( ��o�5 � �7R %b5�U� �+
 %�E�� (����


�2
+� ��5+42� %� ?����� )�KZ �f2 (%�0�&= ��7� %b5�U� ��

�2�0 .������7��CZI 8�4=��� 
�! �\���Z���� � 8�


?����� %��
 %� ��5+42� %�E���+
�%b5�U� d��o�5 � �7R

 ����(,
�� ?��0 �2
+���2�0 %b5�U� 
��� .%� �
��!�

3� J���= 3�>� ��
 ���&$),�0 J���= ��!���
 �>�2�

 �� ��L�ZAA �� ��.�� ��D"AA ��� �
 ��5��+���(�C )"Z

�f2 ( Fe� �R�! �� �7�0�
%�&'( )� �( ��� ����L�0+�� � ��7


 �2
+�)�^�f2(��2�0 r��	 %b5�U� �� .����� �
�)� Fe�

 %� T+���CDA 
��� �f2M��*( �0.

,���2� ���= ,+�0 �Q�!��=+�
 ��� ��( � �=�2� ��7
 

Q�!��=+�
 )� Fe�)q7Y � �
 (� %b5�U� ������ �


q� �� 8�
 %
 �� %6E�h� l
+( ���= ��=���� ����%

%��
� dX
�� %��2 ��� ��6� �m�7
 ���R �
��� 
�+�

?!�= .g�h� ?

 %� %6E�h� �� ,
�f�
� �� 
��!� ��1�


��_�)�R�� ���= �� %2���� �=� 
��!� %� )�+G ��� %�

 ��1�
 �=� � ���1�
 ��+7  %� ��7�0�
 ��1�
 8�Lb�
�

�L2 ��$ ��+7  %� �2��.�%�!�= �O2 �
 ���1�
 �2�0.

X
�� �� ,
�f�
� �� �2�� ?�5�b! %��2 �����
��! M��0

?�5�b! �� %2���� 8+Lb� ��� ���� � ��2����! ��=�2� �

?�5�b! ���� %�f� �� �
 ,�0 g�G �l
+�� �Q6
 ���

 �e �\�� ���	 )�0 �� � \�� )�0���"������� %�0&= ,��

�0 .�5�b! sU
HHH5+���� 8
�b� )�+G %� �2�� ?�HHHH �
 Q

��R
HH�f� �
 %HH�� %HH���0.���HHH��HHHH� �HHH ����� � \�

642HHH� �HHHHX
�� ��� ��2HHHH%dLY�(HHH
��! %� ,�0 %H�

)iiMAQ(�0 J���= �2���( �\�4=��� �
."A 

,
��*� �� � 8�����
 �����( �� ,
�f�
� �� ��� d�AA 

� `�65 MR��E ����
 
��!� %� �5�E �
 ���= Xf� ����

,
��*� �� ��� �� ,
�f�
� �� �R � �2
+� dI/A��2�
 �
 ���

�� ?5�E,���2� Xf� ���� � ,
��4 �0 ���= .%��L2 d,
+( d

�2�� )BMI(��� 3�4�( �� ,
�f�
� �� �)��=+��� (��&�� ��

�R )t��� ���(�0 %6
�*� .%�E�2 �
 �L� ��
 d�� �g�2 ��


 
ii - Modifiable Activity Questionnaire 
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Abstract 
Introduction: Although previous studies report the relationship of diabetes with various groups 

of fruits and vegetables, and also an inverse association between insulin resistance with dietary 
carotenoids and flavonoids, no studies have yet examined the effect of (Fruit and Vegetable) FV 
subgroups on insulin resistance. The aim of this study was to investigate the association of red, 
orange and yellow FV, with the 3-year incidence of insulin resistance in adults. Materials and 
Methods: In this longitudinal study, 940 men and women, aged>19 years were selected from 
among participants of the Tehran Lipid and Glucose Study. Dietary intakes of fruits and vegetables 
(FV) were determined using a valid and reliable food frequency questionnaire. Fasting serum 
glucose and insulin were measured at baseline and again after a 3-year of follow up. Logistic 
regression models were used to estimate the occurrence of IR across tertiles of color subgroups of 
FV with adjustment for potential confounding variables. Results: The mean age and body mass 
index (BMI) of participants were 40.34±12.1 years and 26.4±4.4 kg/m2 respectively. Mean residual 
energy adjusted total intakes of FV, red/purple, orange and yellow FV were 503g/d, 172, 108and 
104g/d, respectively. Total intake of FV was inversely associated with IR after 3 years of follow up 
(OR=0.511P for trend=0.018). and also an inverse association was found between red/purple 
(OR=0.48 P for trend=0.012), orange (OR=0.34 P for trend=0.001) and yellow (OR=0.34 P for 
trend=0.011) groups and the occurrence of IR. Conclusion: Results of this longitudinal study, 
found an inverse association between dietary intakes of FV, red/purple, orange and yellow groups 
and the risk of IR in adults. 

 

Keywords: Insulin, Insulin resistance index, Fruits, Vegetables 
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