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�-  .      �Q���R )���	 !2G�� 1�����"� ��(ADA)  ��� �	    1��AOO=   5 +FF@         ,	�E��� )���	 5 
��� �2S# TC���� U��"# �	 
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    �<���Q ����� ��R��(ADA)    -�� �� *++S    WHO  �� 

��   -*+++              ����� T	!�" ���� �� �'�'� ��8��	(� 

 '���U ��P9�	>  .         ����$> '9N V��%�Q #��) W) �0L� �		D"

   �� �%
��*�X  mg/dL  ��� ����   .    F%!� ��%
�� '9N �	9:�8

**1   �" *�4 mg/dL         -$%7� �� '�'� �'9� ��A Y� #��9� �� 

       �)�0A F�@" G'� �	Z� �)�0A W;	[���%�(IGT)  '
 ?�;@� .��� 

  K��	7�ADA         T	!�" '3 �8�) ��P9�	> IFG     �� �� **1 

mg/dL  H*11  mg/dL       �\[  ��� ���� IGF      #��9� �� '��� �� 

        '3 �� �����$> ��%
�� '9N*11    �" *�4  mg/dL    �Z� �� 

���A.�      �'9�Q C�([�6� �� ���	;� '8��
       ���� #Q '�]� �^�

      �� $%&� ����� �) ���IGT   �Z3$� F��N �67   �� ���� ��  �

   ��� ������ �%
�� H             �O ��A ��� �� �	�  _�� #��	�  ��

5��        �O  �N�� ` �&0N F�^�� F0� H      �)�0A �� ����� �� �"5�� 

 ��� �(	&J.��	           �� ����� �� �� ����	> �67 �)'�� C�([�6� 

           ����� �� �(	&J ��%
�� #�7 '9N �� F%!� ��%
�� #�7 '9N

   ����� ����� a0%!�'��   .   3 V([�6� ��    ��� #��	� �b�

   ��� ������            ����� ��� �5�� �67 �� �%�����	c ����� �� 

)             �)�0A F�@" G'� �� F%!� ��%
�� #�7 '9N �� $%&� ����� (

��� �%��A ���N ������� ����. 

      ��� ����� ��� ��^[���c V([�6��     -�� �� �'%�� S+fSS 

           -�� �� �([�6� G� ���  ���A C��Lg2fg1  '
 F��)  .

�               �	(�� �� ����� �(�R" ��� #��	� �'%�� �([�6� ��� �

   '
 ��� �	�!" �67�>   03�� ��    V  �'(�  �67  ��� �&;�

      �� ����� �� ������h��8  ��%�  �(	&J  H�)�0AIFG   H�P9" IGT 

 W8 �U ������  �P9"IGT W8  IFG'���A �;��i� H'���� . 
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     [  '9N V([�6�    #��P" '	j	(TLGS)      F���� �		(" ���� 

         k����� ��	��'" �� #'	�� ����  ��0<���"Q ��� �67

     ��� �	D%� �		(" ���� �%	(�� C�([�6�  .   �A'�� B�	
 �		D"

l��  ����� B'9���� ��	
 �� ��	^�	> ��Z9� ��  �� ��'	j	[

    ���A C��L #��P" ��P
 �	(��  .     �!� � �� �([�6� ���

   �'
 �3��J���  :  V03��*        ��	
 �		(" V([�6� Y� F��
 

           �&0N ����67 F���� �� n�&"�� �� �N�� ` �&0N ��8 ����	�

              Y� F��
 G� V03��  '
 G�R�� �(6i� F<
 �� �N�� `

�'9�Q V([�6�  �^��1��� �8�� . 

   #�	� ��*12Xg       �� �"5�� �	(�� �/� �1    Vi69� -�� *2 

    �
�7 o� �� �U #��P"   � ����M" ��    H'���� �'
 ?�!%� ��

g+1+  ��	A ���'�� �/�         -� ��� �� #�7 '9N TLGS)  S+f*2SS (

 '
 G�R��  .    ��� �	" �"*2g2    ���R� �� ,2S*     G� ��� �� �/� 

TLGS)      V0L�� �	^��	� ��,/2    -� ��� �� -��   (  '���U �U�


 ����            ��� k�%�� �� �P�Q #�7 '9N �� n���� ��8  .  ��� ��

  #�	��2S  F��
 �/�          �) ������ �� �'
 �%7�9
 ����� �� ����� 

             T	!�" �([�6� -� ��� �J ��� �	%;!� ���� �P�Q �����

         q\3 �([�6� �� H��� �'
 ����,*2,     ��� ����� #'� �/� 

'�'
 �b�3 V([�6�. 

���������� �� ����  

     �" ��	A ���'�� ��8 o�         �� �8�^�����Q  �R9�

     �'9�Q V([�6�  ���> V([�6� �  '���� ����� �^  .   F	�<" �� l>

   ���  ���9���>           H�� �0�� �� �M!
 C��$J� ��Q

     #� ��	A ���'�� H����� �0	��� Vi���  ��^	� #'	�U Vi���

          ����" �� ���/%�� ��  �/) #'�7.7 Seca     �N� �� *11 

  �� C��L G�A���A   .    �8 �� '(�*1  ��	A ���'�� ���� H  ���" 

     Y� �� ���/%�� ����V   ���'��%��  �� �������'
   . ��	A ���'��

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

�%����%�   �� G�R�� '
 .       ��'� B��" V���� V&��@� )BMI  ( ��

        #� W	;i" V0	�)  G�A�0	) E;3��  (      'N �\R� ��

) �����%� E;3��  ( ���A C��L  .   ��) s	@�)WC  (  ���� 

      �� F<"�> Y� k��� ��        ��  ���%;�� �	(b �� ���'��%

     �� Y���� �N�4/1 �%��� �%�         #Q k��� ��  ��	A ���'�� 

         ���� �� ��U s	@� �&;�)WHR  ( '
 �&��@�  .  �� l>

     C'� �� ��� �%;��*4       #�7 ���� ��	A ���'�� H�i	N� �  ��� 

        FN�'3 V0L�� Y� �� tO ���� ��21 �	��u       �� ���/%�� ��  ��

  ��	� r9����� Y� �         '3 �� �N� �� ���'��%�� �� �0	�   �%�

  ���A C��L ��	�  .  s��%��      #�7 ���� ��	A ���'�� ��� 

                ��� ��) �� F	0@"  ���R" ����� ����" ����.  � ��9&

  ��	A ���'��        WR9> ��'L Y	[�%���� #�7 ����q�<"�) 

���. 

 

���������! �"����� 

    ��%
�� �� l>*1   �" *�       �'�� #�7 V���� Y� H�%��� 

              HG�" -�%;0) H�%
�� #�7 '9N ��	A ���'�� ���� ��� �8 ��

HDL    TG  '
 �	P"   .    '(� V03�� ��S4     ?Q #'� �)�0A G�A 

  ��211 �0	� �%	[       �J �'
 F3 ?Q 4     �� ���� ��� �� �i	N�   '
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    �)�0A K��'R� �   ���'�� '(� ����   ��	A ��'
   .���'�� ��	A 

        "�����Q ��'	;)� �)�0A o� �� #�7 '9N  ���A C��L Y	 .

     �	h"�>�j	[  ���� ��8'	j	[ ��	A ���'��    �� #��8 �� �8  

 �/%�� ��        ��%<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 


 G�R�� '[�'��� -���� �� ���/%�� ��'.
 

#�$%�&� '����� 

         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� . 

                                                           
i- Cumulative incidence  

����! (����! 

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

�/��±�/	�  	/��±�/	�  �/��±	�  �/��±�/	�  HDL '%��.& )mg/dL( 
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� �� �+��� 94:)IFG        �
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)*�+ �0 �
� 
��# $+ �56� 

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

  J�%"(   ����	 [���   &%�
� ��?/'N)@/UU   �) ==\CI  NT (%
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+ 2��#    ����%� �R�))W/=O  �� 

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

  ����	          -�+��� H7���� �]����) -��1�# &���	 J���BMI -
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* ���F ���:3 �� IFG 1��9�� �EK 4��5 *� mg/dL ���J��� 4��5 *� �$��K ���:3 �� ' mg/dL ���J���+�6 8�9 L�%:" . 
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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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