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�A ��� �� �	� 
 _�� #��	�  ��

5��        �O 
 �N
�� ` �&0N F�^�� F0� H      �)�0A �� ����� �� �"5�� 
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    �
�7 o
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 �/�          �) ������ �� �'
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     Y� �� ���/%�� ����
V   ���'��%��  �� �������'
   . ��	A ���'��

                   �N� �� ����� r9�'N Y� �� ���/%�� �� �/) #
'� 'N* 

�%����%�   �� G�R�� '
 .       ��'� B��" V���� V&��@� )BMI  ( ��
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 W	;i" V0	�
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��� ��21 �	��u       �� ���/%�� �� 
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�   ���'�� '(� ����   ��	A ��'
   .���'�� ��	A 

        "�����Q ��'	;)� �)�0A o
� �� #�7 '9N  ���A C��L Y	 .
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 �/%�� ��        ��%<0� ��	[��Q�"� �� ���   '
 G�R��   .���'��  ��	A

          ���%�� -
�%;0) �� ���/%�� �� �����Q I��J �� G�" -
�%;0)

       ���A C��L ��'	;)� -
�%;0) 
  .  -
�%;0) ��	A ���'��

HDL             "
�>�j	[�>Q ?��� �� l>     �	hB       '	�� �� 

      C��L �0&N o
� #��8 �� Y	%;^9"�/;����A  . ��	A ���'��

��"         ��'	;)� C�/;� -
�;	0A �� ���/%�� �� ���� '��;	0A 

         C��L �����Q o
� ��     
 ���A ���'��   ��	A LDL   �� 

�����     ��" #��	� �� ���� ��8      �� �%�) '��;	0A,11  mg/dL 
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'��� -���� �� ���/%�� ��'.
 

#�$%�&� '����� 

         F�@" G'� a0%!� ��8 �
�A �� �'99) �)�
 ����� W	;i"

        
 �%
�� #�7 '9N k����� �)�0A�   �%��� )  q�M� EN�(%�

  �)���7 �)�0A  (               ����� �� �O 
 ���> ����� �� �O

�>          ��8��	(� k��� �� ��	AADA       -�� �� *++S   �� 

���A G�R�� ��� C��L: 

a[�   (     -���� ��%
�� '9N(NFG)       �(	&J �)�0A F�@" 
 

(NGT))  ��%
�� '9N**1<mg/dL 
 � �%��� *,1<mg/dL( 

?   (          �(	&J �)�0A F�@" 
 a0%!� ��%
�� #�7 '9N) '9N

   �	� ��%
��**1   
 *�4  mg/dL    '9N 
 �     �� �%�) V%��� *,1 

mg/dL ( 

w  (     �)�0A F�@" G'�(IGT)        �(	&J ��%
�� #�7 '9N 
 

(NFG))    '9N�    �	� V%��� *,1 "   �*++  mg/dL    ��%
�� '9N 
 

**1<mg/dL( 

�  (        �)�0A F�@" G'� 
 F%!� ��%
�� '9N)   �	� ��%
�� '9N

**1 �" *�4 mg/dL '9N 
 � �	� V%��� *,1 �" *++ mg/dL( 

W	;i"            '�'� ��8��	(� k��� �� x�� �'9�ADA  �	� 

      #Q �� �U ����\> C��LNFG   
 IFG     ��%
�� '9N E	"�" �� 

   �� �%�Umg/dL  *11 
   �	� mg/dL  *�4f*11     �� �	� ����� 
 

        �� �"5�� ��%
�� '9N C��Lmg/dL  *�X     '9N ���  V%��� 

    �� �%�	�mg/dL  �11     ���  �'
 a��("  .  #��	� V&��@�

 �(�R" �
��i         �> �J �) ������ ��'(" k����� �����   ��	A

   �'
 ����� �� $%&�'�� H          �� Y��8 �� ����� F) ��'(" �� W	;i" 

��> ��8 �
�AW	;i" k����� ���� �%��A C��L x�� �'9� . 
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    G�� �� ����Q ��8�	[��Q ����"    �����SPSS  4/**  C��L 

���A.             ���� ��8 �
�A �	� V��> C�M!�� �� C��$%7�

        l�����
�U �	[��Q #���Q �� �([�6�(ANCOVA) Y�   ���J

  F�'(" �� l>        ���A C��L l9� 
 �� ���� ����  . o
�

F%9� �98             �� �(�R" �
�� #��	� �� C��$%7� ������� �� -

      '
 ���/%�� �([�6� ���� ��8 �
�A #�	�  .   �67 �	�!" ����

         ���A'9O Y	%;R[ #�	��A� #���Q ����� �
�� �&;�ii  �� 

 ��� ��)  .             �	D%� Y� #��9� �� ����� �
�� H#���Q ��� ��

              �
�A #��� ���N �� l> �)�0A �
�A -$%7� ��PO 
 �%;��


NFG-NGT                ��8�	D%� #��9� �� ���� �
�A #��9� �� 

             �'%�� l9� y	z/" �� �	[��Q ��� 
 '�'
 �%��A �Z� �� Fi%;�

              ���� '(� V03�� �� 
 �� ���� F�'(" �� l>BMI  �&;� 

      ���� �� ��) �
�(WHR)      #'	�) H����� �0	��� V:!���" 

       ��" HY	[�%;	� #�7 ���� H��^	�  H'��;	0A LDL-C  
 

HDL-C   
 G�R�� '  .  ��'i�p     �� �%�U 14/1     ����Q �Z� �� 

'
 �i0" '9�
���. 

 
����� 

        F��
 �([�6� ���� �	(��,*21    �/� )*XSX    
 ��� 

�,4g #�   (    �9� �	^��	� ��X/*2±4/,2   -�� )*,±X/,4  -�� 

     
 #���� ����g/*�±,�    #��� ���� -��   (���.  C�M!��

             k��� �� �([�6� �� �'99U �U�
 ����� y	[���%� 
 �9	[�� 

                -
'� �� �([�6� ��'%�� �� �P�Q �U�0A F�@" �	(b
* 

  ��� �'
 ���
Q  .      Hy	[�%���� #�7 ���� H�� �	^��	�BMI H

WC  �WHR  ��" 
         -$%7� ��8 �
�A ����" �� G�� '��;	0A

            ��� ���� W[�� �
�A �� �	� �U�0A F�@"  .  �� �	9:�8

             �^[ �
� �� ��U �
� �&;� 
 ��U �
� B��'�� �8 �
�A ����"

       ��� ���� W[�� �
�A �� �	�  .    ��" #��	� '9O �8 '��;	0A 

             ��� W[�� �
�A �� �"5�� �8 �
�A ����" ��H    �� ��$%7� 

  {�6�LDL   
 HDL    �
�A �	� ����    '�� �'�� �8  . #��	�

             �
�A �� �P9" �	� G�� -
�%;0U 
 y	[�%;	� #�7 ����

IGT     
 IGT/IFG            ��� W[�� �
�A �� �%�	�   .V;��i� 

 

                                                           
ii- Multiple logistic regression  
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 ��������	
� �
�� ����� ���� �� ����� ��	� ���
� ���! "��#	$% �&��'�  :(��)� ��*�+ � �,- ��+�.� 

IFG � IGT 

��=n 

 NFG � IGT 

���=n 

 IFG � NGT 

��=n 

 ��	
� 

��
�=n 

  

*�/��±�/�� 

 *�/��±�/��  *�/��±	
  �/��±�/	� 

  ��)
��( 
*�/��±�/���  *�/��±�/���  ��±�/���  �/��±���  

 

 �������� �������)mm/Hg( 

*�/��±��  *��±�/��  *�/��±�/��  	/��±��  

 

 ��������� ��� ����)mm/Hg( 

*‡�/	±�/�
  *�/	±	/��  *�/	±�/��  �/	±�/��   ���� !��" #��$�)kg/m²( 
†‡*	/��±�/
�  *�/��±	/
�  *�/��±�/
�  	/��±�/��   %$& �'�)cm( 

*��/�±
�/�  *��/�±
�/�  *�
/�±
�/�  ��/�±��/�  ���� �'� *� %$& �'� +,�� 
*�/��±�/���  *�/	�±�/��
  	�±�/���  �/	�±�/���   -�" 
'%��.&)mg/dL( 

*‡�/���±�/��
  *�/���±�/���  *�/���±���  �/
�±�/��
   ��%��.0 1%")mg/dL( 

�/	�±�/�	�  �/��±�/�	�  	/�
±�/�	�  	/��±�/���  LDL 
'%��.& )mg/dL( 

�/��±�/	�  	/��±�/	�  �/��±	�  �/��±�/	�  HDL 
'%��.& )mg/dL( 

 ��2���3 4��5 *� �6�76±��6 8�9 ���� ���:3 ;6%<�6  .* '  † ' ‡ %2���� >�"%" *���/�p< ?�:�,@ 8'%0 �� *���A3 �� IFG/NGT ' IGT/NFG 

 B����C �� DEF ' �� 16%� G��:" H6 DIANCOVA�3  �E9��. 

 

 �� ������  �	
� �

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

   ������ �
�TLGS         
 ����� ��� !"�# $	 �%� &��� '  $�(�# 

           �	
� �

� �% 
)*�+ ����	 �	
� 
�� �

� ��   �"+ ����	

           &%,�� -&". ���� 
�/� �0��#
�. 
��# -
1�� 2"# �% ��%

BMI  2
) &%,�� -           �� 31� �
� $+ 
4	 �
� �56� 
 ��
6�7� 

�

��	
�  �	
�
�� �

� �% 
)*�+ ����	 �"+ ����	. 

         �+ �%
�% �� �+��� 94:) �

+ &%,�� 3�
)*�+IFG   
 IGT 

    �� ���� �;"))  &%�
�=/?@  %   &��� 
?=  .(%   C0 D"E"� 3�%

             F���) ���G 2�0����� C0 
 H4��� 2�0����� �+ADA 

 �� ����  .          ����� ��� H��5I !"�# 2%�%� $	 2�%
�% J+�K� ��

 � 
  ��'           $+ %� �+��� 94:) �

+ &%,�� 3�
�4	 -���"+ $�(�# 

  H� L���.% �".  ��0� )  &%�
�?/=    &��� 
 ?/=  .(%  �� &%�
�

       �

� �% M� &��� 
IFG   
 IGT     �

+ &%,�� 3�
���+ �;") 

         �

� �� &%�
� �� �+��� 94:)IFG        �

� �� &��� �� 
 

IGT)  N/=O  (%   �� ����)  P
�G'  .(    ��	 $+ �+ D"4:� �� 2
��

   H4��� �����ADA        
 H��5I 2����� ��� -�+��� �

+ &%,�� -

    -,	"7� H��5I J4Q)IFG   -�R�) IGT    
 �R�) IGF    �+ �%
40 IGF 

  HI@             S�)
) $+ ���4G J	 �� 2
�1�� P�# '/=%  -T/N%- 

U/=O   
 '/?'  % �#% ��"+  .       -���G ����� 2
����	 $+ �% M�

     $+ V"� �%�(%U/O%  -N/T%  -T/W  %  
X/'@  %Y) H� 
���+��   . ��

          3�1���� �% ��+ �+��� �

+ &%,�� J	?     2
�1�� P�# '/? % 

)==?@/=?? ( �#% ��"+) P
�G? .( 

            $+ &��Z�5� �� �+��� �

+ H56� 
�.IFG    �%
40 $+ 

IGT                  �". $+ %� &%,�� 3�
)*�+ �0 �

� 
��# $+ �56� 

  �#% ��%� L���.%  . 
�. 3�%i   J���) �% M�    
��# �+ 2��# 

  J�%"(   ����	 [
���   &%�
� ��?/'N)@/UU   �) ==\CI  NT (%

 &��� �� 
X/?T) N/UX �) ?/=W\CI NT (%�#% ��"+. 

   �+ &%�
�IFG         �+ &%�
� $+ �56� 2
)*�+ 
�. �56� �R�) 

IGT    J���) �% M� �R�)     3# 2%
+ 2��#    ����%� �R�))W/=O  �� 

  J+�K�N/X  (            [
��� J�%"( 
��# 3��
� 
/� �� �% M� ��%

  ����	          -�+��� H7���� �]����) -��1�# &���	 J���BMI -

WHR      P

�67	 -^��"�6�# &".���� -HDL   P

�67	 
 

LDL �� 
�4	 _Z�.% 3�% )X/X J+�K� �� T/X.( 
    �+ &��� ��IGT    J���) �% M� �R�)    �R�) 3# 2%
+ 2��# - 

         �+ &��� $+ �56� �+��� �

+ 
�.IFG     �"+ 
)*�+ �R�) )W/X 

   J+�K� ��U/@  .(%       J�%"( 
��# 3��
� 
/� �� �% M� _Z�.% 3�

         H� H��+ �". ���� $+ &�	�4	 ����	 [
���  ���� )=/X  �� 

 J+�K�T/@.( 

       `�
�) ���G ����� a�#% 
+IFG     3�+ 2����� ��� H��� 

=OO   �) ='T  mg/dL     �+ �%
�% �%��) -IFG    �� �R�) IFG   �+ �%
40  

 

                                                           
i- Odds ratio  

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
24

-0
4-

24
 ]

 

                               4 / 9

http://ijem.sbmu.ac.ir/article-1-62-en.html


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

 

 

 ����/�0�1 ����� 23�1 �4&3 � ��
5� 6���  �7 ����� 8� 9;�� < �
�� =
;>� ?	.� �� (�36 � (���� �� @��A�! ��� 
��	
� :(��)� ��*�+ � �,- ��+�.� 

 ���� ��	��*ADA 

  ����� ��	��*ADA   

 ���� �
��) ���	��� �!"�# �$��(%†  ���� �
��) ���	��� �!"�# �$��(%† 

 &���  &��' 

 *�+$

���,- 

.���-(%) 

 .���-

.�+#� 

 

 &���  &��' 

 *�+$

���,- 

.���-(%) 

 .���-

.�+#� 

 

         �6�%3 

� � )�/�(�� ����  � � )�/�(�� �	�� NFG ' NGT 

)�/��J�/�(�/� )�/��J�/	(�/
 )�/�(�	 ��	  )
/��J	/�(�/� )�/��J�/�(�/�� )�/��(	 �� IFG ' NGT 

)�/�
J	/�(�/�� )�/����/�(�/�� )�/�(
 ���  )�/��J
/�(�/� )�/��J�/	(
/� )�/��(�� ��� NFG ' IGT 

)�/��J��(	/�� )�/����/��(�/�� )��(�� ���  )�/���	/��(�/�� )�/����/�
(�/�� )�/�	(�	 	� IFG ' IGT 

          ���H 

� � )�/�(�	 ����  � � )�/�(�� ��	� NFG ' NGT 

)�/�J�/�(�/� )�/��J	/�(�/� )�(�� ���  )�/��J
/�(�/	 )
/��J�/�(�/	 )�(� �� IFG ' NGT 

)
/��J
/�(�/� )�/�	J�/�(�/� )�/�(�	 ��
  )
/�	J�/	(�/� )�/��J
/	(�/� )
/��(�� ��� NFG ' IGT 

)�/����/��(�/�� )�/����/��(�/�	 )�/��(�
 �		  )�/����/�
(�/�� )�/����/��(	/�� )��(�� �� IFG ' IGT 

* ���F ���:3 �� IFG1��9�� �EK 4��5 *�  mg/dL ���J��� 4��5 *� �$��K ���:3 �� ' mg/dL ���J���+�6 8�9 L�%:" . 

† �� 16%� G��:" H6 �:� ����M� ����%0� B����C ) 
�3� ( ?+���� �.�3�� #A��� ?����& ��2�� #A��� ?�� 'BMI ?WHR ������� ?

1%" ?��������  ?��%��.0LDL-C ' HDL-C)  
�3�( 

 

 ����<��4&3 � ��
5� 6���  B	3 ����� 8� 9;�� 23�1 / �7 < ?	.� ���� �� 8�+�.� ��	� ���
� �� �� @��A�! ��� 
��	
� �
�� =
;>� :(��)� ��*�+ � �,- ��+�.� 

 ���� ��	��*ADA  

  ����� ��	��*ADA  

 ���� �
��) ���	��� �!"�# �$��

(%† 

 ���� �
��) ���	��� �!"�# �$��(%† 

 
�3�  
�3� 

 *�+$

���,- 

.���-(%) 

 .���-

.�+#� 

 

 
�3�  
�3� 

 *�+$

���,- 

.���-(%) 

 .���-

.�+#� 

 

� � )�/�(�	 ���
  �  )�/�(	� �	�� NFG/IGT 

)�/
J�/�(�/	 )�/�	J	/	(
/� )
/�(�	 	��  )�/��J�/�(�/� )�/�
J�/�(� )�(�/
 �� IFG/NGT 

)
/��J�/�(�/� )�/��J
/	(
/� )�/�(�� ���  )�/��J�/	(�/� )�/�	J
/�(�/
 )�/��(�	 ��� IGT/NFG 

)�/	�J�/��(�/

�� 

)�/��J�/�	(�/

	� 

)�/�	(�� �	
  )�/��J�/��(
/�� )�/��J�/��(�/

�� 

)�/��(�� 
� IFG/IGT 

* ���F ���:3 �� IFG 1��9�� �EK 4��5 *� mg/dL ���J��� 4��5 *� �$��K ���:3 �� ' mg/dL ���J���+�6 8�9 L�%:" . 

 † ����%0� B����C �� 16%� G��:" H6 �:� ����M�) 
�3� ( ?+���� �.�3�� #A��� ?����& ��2�� #A��� ?�� 'BMI ?WHR ������� ?

1%" ?��������  ?��%��.0LDL-C ' HDL-C)  
�3�( 

 

 

IGT         $/bZ� J+�� c�%,�% M�G 
� 
0 ��      $	 �%� &��� 2% 

            �+ �%
�% �%��) �� c0�	 �+ �%
40 D"E"� 3�%IGT   �+ �%
40 

���                 3��
� 
/� �� �+ ��% d�#% ��"+ H��5I 2����� &".

    `�
�) ���G �����IFG        �+ &%�
� �� �+��� �

+ 
�. -IFG 

  �R�))X/X    $+ ?/W  (  
IFG      �+ �%
40 IGT)  ?/'N    $+ @/'U (

           �+ &%�
� �� J+�K� �� 
 �%� &��� 2
���� c0�	IGT  �R�) 

)T/X   $+ =/=O  (    �%� &��� c�%,�% -
�. 3�%  .    �� &��� �� H��4)

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
24

-0
4-

24
 ]

 

                               5 / 9

http://ijem.sbmu.ac.ir/article-1-62-en.html


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

 

             �+ �+��� �

+ 
�. ,	"7� J4Q) PZ�.% 2�0 �

� `�
�)

 ���GIFGF��� c0�	 - �%� &��� 2
) ) P
�G'.( 

   �
�Y�� ��e ,����f ��i        
 ����� &".��� !"�# 
+ �
Z( 

         c�� J��( 
� $	 ,	"7� J4Q) &"��f �% M� ���	 H��+ g  CR� 

          ���"+ �+��� �4# $+ ��
��� 2%
+)OO=/Op<(  �]����) -

��    
 �+��� H7��WHR c��       �� �+��� �

+ CR� &�����	 H��+ 

   ���"+ &%�
�)  �%�K�p     S�)
) $+ OO=/O  <  
O@/O  .(  &��� ��

  C0WHR    c�� &%"�( $+  ���	 H��+ g      3���) �+��� �

+ CR� 

��) O=?/O=(p. 

 
��� 

        ����f ������ 3��6�� 
E�b ������     ���4G �� 
1� 

  H�%
�%     �

+ &%,�� &f a�#%
+ $j �#%     D"� �+��� H�4:) ' 

               �+ &��� 
 &%�
� �� �+��� �4# $+ ��
��� H56� 
�. 


       2�0����� a�#%
+ ,j"7� J4Q) �*Z�.%ADA   P�# =NNU 

  
'OO@  �� $k%�%   .       H��4) ����� H�%
�% ����G �� �+��� D"��

           �#% c�%,�% $+ 
� $�#") P�b �� 9�%"G.     -CR� ��l� ��% 

       
 H�+���
�� 
�. 
� �%
�% 3����    3���) H7m% J�%"( H+����%

 D"� �+��� �

+ g���j'�#% $���G �� . 

         H�4:) �

+ &%,�� $����� 3�% ��@     2%
+ �+��� ���# 

   $+ &��Z�5�IFG   
 IGT   -�;") IGT     
 �R�) IFG     Jj �� �R�) 

 ���4G)&��� 
 &%�
� J��� ( S�)
) $+?/?'% -U/=O % 
T/N %

          +��� H�4:) �

+ &%,�� $j H��b �� �"+      ��� �+ �%
�% �� �

              H��5I ,j"7� J4Q) �6) 
 H��5I 2�����'/=  %  �� 


           HI ���4G Jj �� �+��� H�4:) �

+ &%,�� D"4:�@  P�# 

H�    2
��'/?)  %=??/@=?@  (�"+  .   D"��=/?O  % ����#

   
 ^��"+���W/=O  %       
���� $	 &%
R) 2
R� ���4G �� �+���

           $+
� ��
� 3�5� -�#% ��� [�%,�      &�� H���m ���

            ������ c0�	 -H�%n� C�o� 
 H���� g"�� �%
��Y) -�"�	

            H��e 
 &�
 $��E% 2*�+ D"�� 
 H��+)W?  (%�#%.����� 

        �
� ��� H#�
+ p���� q5ITLGS      ��� [�%,� r%
�.% $	

              HI H4s� 
 H�"4( H��e D"�� -�#%?    c�%,�% P�# 

  -�#% $���� 2
�14�e��        H���� g"�� �%
��Y) 3�% -
� 3�% �% 

 � J��(           &%
R) 2
R� ����G �� �+��� �

+ c�%,�% �� H4R

�#%. 

                                                           
i- Multivariate  

             
 ����� ��� !"�# $j H��:�f �%'      �

� �� $�(�# 

�j
�
��      �j
� �% 
)*�+ ����j         
/� $+ -�#% ��"+ ����j

H�               �+ ���4G Jj �� %� �+��� H�4:) �

+ &%,�� $j �#� 

     C���+ ��
j $5#�Q� 2
���k�� 3�4�).  "# �% 2 
1�� -  
��# 

J�%"( ��#
�.     j
� �

� �� �      $j �#% ��"+ 
)*�+ ����j 

   H� D"E"� 3�%          �5#�Q� �� 2
)*�+ 3�4�) $+ 
:�� ��%") 

         ��
� ���4G Jj �� �+��� H�4:) �

+ &%,��  .   $+ $G") �+

            
� �� �+��� �

+ 2��#
�. J�%"( �����% &�"+ 3140��

 �j
� �

�   �j
�
�� 
 ����j     H4� 
/� $+ ����j   �+ �#�  ��

  
/�3��
�  �j
�
�� �

�     �4:) �

+ &%,�� ����jH  �+��� 

           ���+ $��%� 2��l�f 
��Y) `7��� 2�0 �

� ��d  ��e
0 

   �	
� ��( 2*�+ �m��       ������� 
��# 
�/� $����� 3�% ��  

  $+���) ������ ����   t�%
 @?  %  $����� �� 
��  3e?W  (% u�

H� v"6Q� q��� H+����% g���j�
�Q� J��(��
� .  

    ������ ��    ��70 �"�j �� &�"0��    H� u� ��   $+ 2
�� 

  ���@/W P�# -        &��Z�5� 2%
+ �+��� H�4:) �

+ &%,�� IFG 

  
IGT    -�;") IGT    �R�) IFG            Jj �� H��5I �%
�% 
 �R�) 

      S�)
) $+ ���4GT/W@%  -X/??%  -??%    
 -T/@  %�"+  . ��

 t�%
 ��������        &��Z�5� �� �+��� H�4:) �

+ &%,�� 3�e ��

IFG   
 IGT )   -�;"IGT     
 �R�) IFG      S�)
) $+ �R�) =/TX%- 

W/?'  %  
'T  % �� 3���)  .      ��� �+ 
��j%
 
1� ����f ������ ��

T/==         2
� 
+ ������% �� P�# ='@T     &%,�� -�#"���w# �
� 

       �+ �%
�% �� �+��� H�4:) �

+IGT        &��Z�5� �% c�+ �R�) 

IFG    �R�) )T/?'  %    J+�K� ��=/N  (%      �

+ 
�. 3��]40 


+���    &��Z�5� �� �IFG   
 IGT   �;") ?/=O     ��� �+ �%
�% 
+%
+ 

              �#% ��"+ H��5I ,j"7� J4Q) �6) 
 H��5I 2�����.�� 

     ������ �� 3��]40T         �%
�% &��� �� $��# 'T    �) U@  ���# 

             -�%
�% �� �+��� �4# $+ ��
��� &%,�� a"�)�"� 3j�#

IFG �R�) N/'X % �+ �%
�% �� 
IGT �R�) @/'@ %�#% ��"+.�	
 

  r%
�.%ADA     �
� c0�j ��R���� IFG    �% %� ==O   $+ =OO 

mg/dL    �#% ��"4� !
��   .       3��
� ��j $+ 
E�b ������ ��

    ���G �����IFG           2�0 �

� H��4) �� %� �+��� �

+ 
�. 

               HRG") J+�� r��56� &%,�� $+ &��� �� ,j"7� J4Q) PZ�.%

     �#% ��%� c0�j)IFG   �% T/@   $+ U/'  -IGT   �% =/X   $+ T/T -

IFG   
 IGT   �% X/?T   $+ N/'U  (       &%�
� �

� �� J+�K� �� ��%

          2�0 �

� �� 
�. c0�jIFG     �R�) )X/X     $+ ?/W  ( 


IFG+IGT)  ?/'N   $+ @/'U  (  ̀ �w. &%,�� $+   �� ��l�f 2
) .

              -&%�
� �

� �� �+��� �

+ 
�. c�%,�% $G") J+�� ��l�

     �

� �� ���G �����IGT   �"+ )T/X   $+ =/=O  (  D"E"� 3�% 
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
24

-0
4-

24
 ]

 

                               6 / 9

http://ijem.sbmu.ac.ir/article-1-62-en.html


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

 

              �

� �% M� $j �� &f $+ HR���IFG    
 IGT    2%�%� $j 

              ����� 
� 
0 �+ 
 M�G 
� 
0 �� �+��� �

+ 
�. 3�
)*�+

   �#% C��� 
 ���G   �

� -IGT       
0 �� ,�� �R�) '   M�G )  $+ �+

   ���G ����� 3��
� ��j  (  c�� ���� 3�
)*�+    �+��� �

+ H��+

          �0� L���.% �". $+ �
� �5)� �� %�  .  
� 3�% �%  ��e
0 -

         S5# ����� ��� H��5I H���Q) �b &��
f 3�k��W   &�� 
+%
+ 

     �+ �%
�% �%��)IFG           c�%,�% �� 2
x% D"E"� 3�% -�� �R�) 

 c�� ����     �#% $��%�� &f H����j H��+  .    �R�f �� $j H)������

               a�#%
+ M�G 
� �% u� 
0 �� �+��� �

+ 
�. H+����%

         ���G ����� �+ �y�
 $+ ����� ��� !"�#   �#% �
�Q� ���+ . 

  t�%
 ������ ����          `�
�) ���G ����� 2
����j $+ �+ IFG -

         �+ &��� 
 &%�
� �� �+��� �

+ 
�.IFG     �+ &%�
� �� -�R�) 

IFG    
 IGT          �+ &��� �� 
 �;") IGT     F��� 
��Y) �R�) 

            �

+ 
�. �� H���� r��56� c0�j S5# ��% �#% $��%��

     �+ &%�
� �� �+���IGT   �R�) )X/U +   $X/T  (     �+ &��� �� 
IGT 

  
IFG   �;") )U/X   $+ @/@  ( �#% ���  .    _Z�.% 3�% �

+ J�*�

  c�� ���� �� H��+ j g���  IGT   
 IFG      �% M� M�G a�#%
+ 

         ����j [
��� J�%"( 
��# 3��
� 
/� ��)    
 $����� 3�% ��

$+��� ������� (�6�� F���.�
���
 

          
 J��� 2����� &". ���IGT   2��:�0�� _
��  �0 2

    H� Hw7��� u�o"�"�,������+ .          �

+ 2%
+ H7m% J�*� 

             �"zb �� ,j"7� 2�5j ���") c�%,�% ����� H46�7�
{�0

  H4���"6�%
{�0     $j H��b �� d�#%IGT     �� H��%"� �7�#
 $+ 

              H� F��� 3��"6�% �
l74( �� ,�� 
 |�
) ��
�.����� 

&��]40      
� 3�% &��,40 �"zb �+ �%� &��� 
E�b ������ $j

.%         $/bZ� J+�� c�%,�% �+��� �

+ H)f 
�. PZ�  &��� 2% 

 �%� �0%".  .  3��]40     &�"0 ������ 
�/� 
�.% ��������  &��� 

   $j �%�WHR    $� 
 BMI  c�� u�  H��+     �+��� �

+ CR� g���j

�#%  .    �� 3��6��%@          c�%,�% $j �%� &��� 
1� ����f ������ 

WHR         �#% ��"+ �+��� �

+ �+ �%
40 �+�x �"I $+ 	  . }�5)�%

  3�+BMI            ��"+ �
�w�� `7��� ������� �� �+��� �

+ 
 

           c�� J��( �#% 3l4� &�+ H+
e �����% %n� �#%H��+  ���jg 

  2
�R+     �%�K� $+ �56�BMI   ��
��� 2%
+ $+    �+��� �4# 

���+.��
 

               &f ��)"	 r��56� &��� $����� 3�% F��K� �% Hs�)@/? 

P�#  (�#%  .        % 
x% H#�
+ $��K� H7m% _�0  J4Q) �*Z�.

               J�%"( 3�
�4R� �% $	 �"+ �+��� �% c�� �7b
� �� ,	"7�

               $�m") $	 2�"I $+ �#% ��� ��)"	 �� �+��� ��# 
�.

H�          �% 
�4	 Jm%"� $+ Z�5� �%
�% �"�?      $+ Z�+% 
/� �% P�# 

    ��
�� �%
� H#�
+ ��"� �+���  .     ��)"	 �� &f p���� -3�%
+��+

       �*�K� 
1�� g���	 ���~) ����#%  .     �#% 3s4� 3�% �"G
 �+

 H#�
+ ��         }�5)�% �� 2
1�� ��#
�. J�%"( -�����7+ 2�0

��"� !
�� 
 $�.��� �+��� �

+ �+. 

          &��� H�%
�% ���4G u� �� ��+ 3��6�� 2%
+ $����� 3�%

              ���� 2�%
�% �� �+��� H�4:) �

+ &%,�� 3�
)*�+ $j �%�

H�      C0 %��+% �� $j �"� IFG    C0 
 IGT $��%�     3�% �% d����+ 

                 �� 
 H�%
�% �%
�% &��� �� �+��� H�4:) �

+ &%,�� 
�

  3��#'O   �) WT         &��,40 �"zb �+ 2"� }�5)�% P�# IFG  
 

IGTH� &��� �0� . 
 

 

 
 

 
 

References 

1. Diabetes action now: an initiative of the World Health 
Organization and the International Diabetes Federation. 
World Health Organization, Geneva, 2004. 

2. Green A, Christian Hirsch N, Pramming SK. The 
changing world demography of type 2 diabetes. 
Diabetes Metab Res Rev 2003; 19: 3-7.  

3. The Expert Committee on the diagnosis and 
classification of diabetes mellitus. Report of the Expert 
Committee on the Diagnosis and Classification of 
Diabetes Mellitus. Diabetes Care 1997; 20: 1183-97. 

4. World Health Organization, Definition, Diagnosis and 
Classification of Diabetes Mellitus and its 
Complications. Report of a WHO Consultation. Part 1. 
Diagnosis and Classification of Diabetes and Mellitus. 

World Health Organization, Geneva, 1999 (publ. no. 
WHO/NCD/NCS/99.2). 

5. Genuth S, Alberti KG, Bennett P, Buse J, Defronzo R, 
Kahn R, et al; Expert Committee on the Diagnosis and 
Classification of Diabetes Mellitus. Follow-up report on 
the diagnosis of diabetes mellitus. Diabetes Care 2003; 
26: 3160-7. 

6. Alberti KG. The clinical implications of impaired 
glucose tolerance. Diabet Med 1996; 13: 927-37.  

7. Edelstein SL, Knowler WC, Bain RP, Andres R, Barrett-
Connor EL, Dowse GK, et al.  Predictors of progression 
from impaired glucose tolerance to NIDDM: an analysis 
of six prospective studies. Diabetes 1997; 46: 701-10.  

8. DECODE Study Group, the European Diabetes 
Epidemiology Group. Glucose tolerance and 
cardiovascular mortality: comparison of fasting and 2-

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
24

-0
4-

24
 ]

 

                               7 / 9

http://ijem.sbmu.ac.ir/article-1-62-en.html


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

 

hour diagnostic criteria. Arch Intern Med 2001; 161: 
397-405.  

9. 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. 

10. 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. 

11. Azizi F, Rahmani M, Emami H, Mirmiran P, Hajipour 
R, Madjid M, et al. Cardiovascular risk factors in an 
Iranian urban population: Tehran lipid and glucose study 
(phase 1). Soz Praventivmed 2002; 47: 408-26.   

12. Azizi F, Azadbakht L, Mirmiran P.  Trends in 
overweight, obesity and central fat accumulation among 
Tehranian adults between 1998-1999 and 2001-2002: 
Tehran lipid and glucose study. Ann Nutr Metab 2005; 
49: 3-8. 

13. Wang JJ, Yuan SY, Zhu LX, Fu HJ, Li HB, Hu G, et al.  
Effects of impaired fasting glucose and impaired 
glucose tolerance on predicting incident type 2 diabetes 
in a Chinese population with high post-prandial glucose. 
Diabetes Res Clin Pract 2004; 66: 183-91.   

14. Chen KT, Chen CJ, Gregg EW, Imperatore G, Narayan 
KM.  Impaired fasting glucose and risk of diabetes in 
Taiwan: follow-up over 3 years. Diabetes Res Clin Pract 
2003; 60: 177-82.  

15. de Vegt F, Dekker JM, Jager A, Hienkens E, Kostense 
PJ, Stehouwer CD, et al. Relation of impaired fasting 
and postload glucose with incident type 2 diabetes in a 
Dutch population: The Hoorn Study. JAMA 2001; 285: 
2109-13.   

16. Vaccaro O, Ruffa G, Imperatore G, Iovino V, Rivellese 
AA, Riccardi G.  Risk of diabetes in the new diagnostic 
category of impaired fasting glucose: a prospective 
analysis. Diabetes Care 1999; 22: 1490-3.   

17. Shaw JE, Zimmet PZ, de Courten M, Dowse GK, 
Chitson P, Gareeboo H, et al.  Impaired fasting glucose 
or impaired glucose tolerance. What best predicts future 
diabetes in Mauritius? Diabetes Care 1999; 22: 399-402.   

18. Williams JW, Zimmet PZ, Shaw JE, de Courten MP, 
Cameron AJ, Chitson P, et al.  Gender differences in the 
prevalence of impaired fasting glycaemia and impaired 
glucose tolerance in Mauritius. Does sex matter? Diabet 
Med 2003; 20: 915-20.   

19. Carnevale Schianca GP, Rossi A, Sainaghi PP, Maduli 
E, Bartoli E.  The significance of impaired fasting 
glucose versus impaired glucose tolerance: importance 
of insulin secretion and resistance. Diabetes Care 2003; 
26: 1333-7.  

20. Wasada T, Kuroki H, Katsumori K, Arii H, Sato A, Aoki 
K.  Who are more insulin resistant, people with IFG or 
people with IGT? Diabetologia 2004; 47: 758-9. 

 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
24

-0
4-

24
 ]

 

                               8 / 9

http://ijem.sbmu.ac.ir/article-1-62-en.html


375/ Abstract Shaheed Beheshti University of Medical Sciences & Health 

Services Endocrine & Metabolism Research Center 

 

 

 

 
 
 
Original Article 

 
 
 

 

The effect of impaired fasting glucose and impaired glucose 
tolerance in prediction of incident type 2 diabetes: Tehran 

Lipid and Glucose Study 
 

Hadaegh F, Harati H, Azizi F. 
Endocrine Research Center, Shaheed Beheshti University of Medical Sciences, Tehran, I.R.Iran. 

 

 

Abstract: 
Introduction: The aim of the current study was to ascertain which impaired glucose homeostasis 

at baseline is predictive of conversion to type 2 diabetes in an Iranian non-diabetic population. 
Materials and Methods: This is a population-based cohort study conducted in 4134 non-diabetic 
residents of Tehran (the capital city of Iran), aged over 20 years, from 1999 to 2004. Fasting plasma 
glucose and glucose levels after ingestion of 75 g glucose were measured at baseline (1999-2001) 
and at follow up (2002-2004) with mean follow up duration of 3.4 years. ADA 1997 and 2004 criteria 
were used to determine the glucose tolerance status of the participants at baseline and follow up. 
Results: Using ADA 1997 criteria, the cumulative incidence of diabetes for participants with IFG 
and IGT, isolated IGT and isolated IFG was 32.3, 10.7 and 9.5% respectively compared with 1.2% for 
those with normal glucose tolerance at baseline. After application of the new criteria the 
corresponding incidence rates were 24.8, 6.5 and 5.9% vs. 0.7%. In multivariate logistic regression 
analysis, the odds ratio for incident diabetes was 1, 6.5(2.5-16.7), 7.7(4.7-12.6) and 28.9(15.6-53.5) in 
subjects with normal glucose, isolated IFG, isolated IGT and both IFG and IGT respectively using 
ADA 1997 criteria. The corresponding odds ratios after application of the new criteria were 1, 
4.6(2.5-9.0), 6.8(3.6-12.9) and 27.1(15.5-47.5) respectively. In addition to fasting and 2-hour glucose 
(p<0.001), the waist-to-hip ratio was an important risk factor for developing diabetes (p<0.01). 
Conclusion: Both isolated IFG and isolated IGT, and especially combined IFG and IGT, based on 
either the new or previous ADA criteria are strong predictors for development of type 2 diabetes. 

 

Key words: IFG, IGT, type 2 diabetes, incidence. 
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