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����� ����� � ���  !��	�

 �=��� ���	 ��$��) 
	�) ���	 �
����� Y�=����� ���	 ���!>"��� �%���j� ���	 �
���=�; z�o ���	

�#��
���� 
����� ���	 ��!�

'��()
*��+�:         <���" /� 4�7  $D�� <�&%� *� *:�� ��(Prediabetes)     +� 8��0����J ��% �
�&�� 4��56� 
"    <�!j� �"  U��

IFG   � IGT       �% �
�&�� ��� /���	� ����� "�:� �I� /� ���0e�� �B=�� <���2 
" ����� ��% ��1 f&1 �" ��� f�����B�  .

  C�
 � "����%  :Z[ZZ     "��6� /� �Q� ]P\YP            ����� ����� � ���  !��	� "
�� <�!&: 
" E�� )TLGS  (    �B2�v0 
��1 /� g7

     �`�� "��6� � �B���" ��
�&��               � �B2�� ������ ���/L o��B� T����� � ���2 ���/L "
�� �
GTT   �� ^O    � 51�$0 >�0 

  ��%
��!�WHO     /� �(� 
" Z   '��0 IFG   ���� )^[ �Q� (  8IGT   ���� )ZYO �Q� (  8IGT/IFG)   ���5&% "�:�IGT    � IFG  8^Y

�Q� ( '�2 '"�" u�M=� '/�� <���" �)NPO�Q� (��B6�0 
��� .^OP��L ���� /� �Q�  *� *1 �IFG *� 8IGT *� ��B2�" <���" *� � 

              �%�2 '��0 ����� *� g�: � �� ���!� /� g7 � r�MB�� �6"�w� C�
   ���2 *B6�0 �I� 
"  .  8���
�=6BMI  8WHR  � 

     '��0 >�&� "��6� 
" >�� ��%�����  �%'/����  ���0 �2.    ��%
��!� T����� JNC VI  8WHO   � ATP III    ���) 8��� �
�=6�7 

 �) 8x��&���        '��0 g�� y���2 ���!� ����� �	��7 ��"�+� � �&(2       ��$� /���	� ����� H��2 T����� �%   ��`���� 5�� �

 ���L ��"�+�   *U��+� ���2.*B6���%  :   '��0 
"IGT             E��BU$1 5�� � �&(2 ���) 8���&� ���) 8��� �
�=6�7 H��2 8���� 

 ��� 8>��   � ���U�$0LDL  >�� �.��   ��!� ��5�� *�  �
�"  �%�2 '��0 /�   "�� ��.��)PPX/Pp<  .(   '��0 
"IFG   H��2 8���� 

   ��� � ��� �
�=6�7        "�� �B=�� �%�2 '��0 *� <�U� >�� �.�� ���U�$0)p    s���� *� PPZ/P   � PY/P  .(   '��0 
"IFG/IGT

          ��� �
�=6�7 H��2 4��56� �%�2 '��0 *� <�U�)Z_%  8PPX/P(p<    ���&� ���) 8)OP%  8PPX/Pp<(  2 ���) 8  �&()^O%8

PPO/P(p=  ��� �     >�� �.�� ���U�$0)Z_%  8PPX/P(p<    "�� *:�� ���� �
��L �I� /�  . ���) H��2 8/���	� ����� ���� /�

      
" �&(2 � ���&�IGT    *� <�U� IFG)     s���� *�PY/Pp<   � PZ/P (p< <2�" 4��56�  .   '��0 
"IFG/IGT   *� <�U� 

'��0��% IFG   � IGT    ���) H��2 8)OP  (% �5�� *� ��!� �    "�� �B=�� �
�")p    s���� *� PPY/P   � PZ/P  .(   >�� E��BU$1 H��2

  �LDL          ��!� -��Q� �B���" ��
�&�� 
" >�� �.��      '��0 �� �
�"IFG   � IGT <2���   .  '��0IFG/IGT     H��2 5: *� 

���       ��!� -��Q� "
���  �+� 
" >�� �.�� ���U�$0     "��� ��=� <���" '��0 �� �
�"  .*?�B����0  :��     /� �z!� H��2 �"�� ��.

      
" ��0����J ��% �
�&�� /���	� �����IGT    *� <�U� IFG ��          ����� # ��$� ��% �
�&�� H��2 -��Q� 9���1 *�:�� �����

�2�� '��0 �" ��� 
" .�B���" ���� -��Q� >�� ���n&%�% �B���" # 4�7 � �%  >�5� �`���� /���	� ����� /� �z!� H��2 
" 

 $D�� *� *:���% �
�&�� {
��� /� ���`=�7 �I� /� <���" 4�7 �J�0���� �<�� ����� # ��$� ��% �
�&�� 'e�� *� .

,���; ��<=�� :IFG 	IGT������ ������ ����
 	0��") 	
���
 � 
��� ��� 

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

  ������ �	�
	:    ���" )��*+ �����
  :,-./012/23   ���� �
4���% �����5

E-mail: azizi@erc.ac.ir
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��������� �������	
���
�
���������	��
� 7r7

�����

         W�U� 
��,�� ��; ���L� ��6 
��3 3�i(IFG)   &�4 �	 

?rr8     �V���o '"��	 ��.�� �4!$ ii(ADA) �    
�, 0���.�1 

      {��L$ �	 
oWHO          &�4 �	 '"��	 3� ?rrr  -�L��J� 

              ��(��, W=; 3� ���L� �" ���# ���L� ��� *��� � �" 
	�L��

    ��!>1 W�j$ &\�(� G�,iii(IGT) ��(�	�� ���.DQ?  
	!#� �"

       �>`� ^��)� 3� �V� ��ADA     ���L� ��6 3� IFG  ���X��# �

     
�# �" 
o 
	��IGT     � ���� *���) '>� �"     �	!" 
o �1	�4 

        �1q�� ���$ �� �� ��	�	 
�+� -�L��J� ���
�)    ���L�# IFG

  �IGT          �" \�=� 	���� '��S�� �V>" ��$��Z�� �X��V� �" IGT ��; 

               	��!� 3� ��#!$ W"�; �`�	 � ����	 &���� 
��,��IFG

   �" 0���)IGT '���   .       �� 
�X�	 -�L��J� �" 0���) ��P�� ���

      ���� -��Z$ G���� ��J�   E�F!�!$��!IFG     � IGT   ���	!" 

        �� ���4� �.��� ��� �" �� 
��X+)�q�IFG   � IGT   ���� �	 

           *>��� �$ �L�=6 '��� 3� ��!>1 3��4!w�!) ��4 �	 ���1��#

�� '"��	 3� :�� *>��� H;�� �	 �� � ��V,o '"��	��,�".

       E�F!�!$��!���� -��Z$ �" �#!$ �"IFG   � IGT ��  
�!$

     � N�=$�� �	 -��Z$          
�) 
����" 3�4�J( W��!� �" �	 ��

  ��1����2iv(NCDs)          �$@� � ���, ��� ',�	 ��f��� ��� �� 

                ���S�� -@� � ��� � '4� ~��� ��)	 
�+� �� N�=$�� ��� ��

   ������ '�L�# �" ���=�.R        	�L�� -�L��J� ����� �� 
!#� �" 

      ��V,o : � �X���"IGT             '>� �" ��� � /�� :����� �	 

  
�) 
����"         \�"� 3�4�J( W��!� ���+$ ��� � �;��� < �=>;

  �"NCDs         c�	 � 
!( ��+� �>�# 3�  �'4� ����[��dQ9  �	 

  	�!�IFG     	��	 	!#� �$��Z�� -��f�   .     �xL" �� ���� �	

IFG     �����) �� IGT         3�4�J( W��!� 0���� ���+$ NCDs

�����	 ��?_� r"      
��" �+ � ���O �X�	 �xL  
o�;� ������ W.?7� ??

         
����) 	!#� �� �$�L��J� ���, �X�	 
!4 3�IGT   � IFG

         3�4�J( W��!� �" N�=$�� ��j� 3� ��NCDs    � ���� �4��" 

     �" 
o *��� � �"IFG   �� IGT   '4� ~��� ��3�	�[" .?C�?D  -��Z$ 

 �1q�� Y!�j�
�)    ��O	 
����) �� 
	���� E��!"��� IFG

  �IGT   �� �����)   ���!$  ���� : �   �����" �	 ��  
��" 
�

   ]!� '"��	 3� 
��X+��7    K��!� �     ��`!bU� ���� �Z�� 
o

           
����) 	!#� -�!` �	 '"��	 ]!�, s����" ��;�IGT  � 

i- Impaired Fasting Glucose
ii- American Diabetes Association
iii- Impaired Glucose Tolerance 
iv- Non-Communicable disease 

IFG               �	��	 	!#� �	 ��� 3� �V� ���$ �� �L;�!� �" '=��

'4� ��+�".?9�?R

           
���$ ��[�� � ��; *L��J�(TLGS)?8        �� 
o �	 �� 

            �!6 �" � 0�, a�U��� �����$ '�L�#    
!( ��; ��	�b$

   � ��,��7     03���� ��!>1 3� c� '��4  0�, ���1   ���" �'4� 

             �4��" �" ��!�� *L��J� �g� |'4� ��! � ��� ���" �=4���

              W��, ��1����2 
�) 
����" 3�4�J( W��!� '�L%�

       c�	 � ��V, �;�O ��;�O �
!( 
��+���   	���� �	 ����[��

   �" \�=�IFG   � IGT     ���� �" 
o *��� � �      �	 s��4 � ��"��	 	

 ���" '�L�#TLGS�� 	3�	��  .

��� � 	
���


                 �� 
���$ ��[�� � ��; *L��J� k��; �	 �%�� *L��J�

      �0�, ��� \=; 
o ^��)� � ����6?8  '4� ����1 I�.��  . 	����

           	���� 3� ���L�# ��L��J� ��� �	 �4��" 	�!�9_QC_  ���4 

    * J�� ���4?C          -�!` �" �� ��	!" 
���$    �" � ��	�b$

 ��!�� z��  �>��� ��O 
��1  ���, a�U��� 
�  .   ^g� 3� c�

               ��X�4 ���3�� �� 
	���� � ��"��	 G�, ��(��, 
�����"

�� �����+�DrDD���, 
!�3o 	��� �Z� .

            '��%� g(� 3� �L" 0�, -!�	 	���� *�)  �4!$ ����

              	�!� ���� *����" E� Y�4��" � 0��	 z3!�o 
�V,��

    ���; �L��J������1  .      E��!�4��	 � E��!���4 
!(��+�

      0!�# ��4��+� �" 	����         3� �L" 	������4� 
�?R   � �;	 

              �'4�� 
�3�" �	 � ���+� '��� �	 '����4�7    �" ��" 

   W;��� *>`��C_  03���� ����y  �, 
��1  .  ^!V$��!� ��)��`

  3��?    � R             � ���!���4 
!(��+� 
�!�� �" k�$�$ �" 

       ��1 �f� �	 ���!�4��	            �	 ��� &�L� c[4 ����, ��

03����           E��!�4��	 � E��!���4 
!( ��+� 
�!�� �" 
��1

 �, '=y  .
��1 03����      TU, �� ���� �	 E����!�����o 
�)

:Z�             -�!` ',�	 �$ �" �V=4 Y�=� �0	��o �	 �� :��)

'��1  .         	������4� WV$��� E� Y�4��" 
3� � �; 
��1 03����

 �, I�.��  .      � MJ4 �	 ��� ��	        MJ4 �	 �4�" ��	 � ^�

                  Y�=� 
�� �" &�w$!>1 -\x� �X��#�" ����+�"

 �, 
��1 03����  .    ���" G	!$ *����(BMI)     s�� $ p��6 3� ��� 

            �=4�j� ��� k�� �" �; ��g.� �" I�1!>�� k�� �" 
3�

�,.

              '��4 ��" 
!( *�!�� E� �L��J� 	�!� 	���� 3�rQ8

    3� c� M=`?DQ?7    �" ���=, ����,�� '��4    ��; �4��" 
�
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7rC �$�%�# ������ �	
�� 
�$�#��&
���' ��!  �� !
�
���� � 
���&�' (
)

     �, ����1 I�4 
�)��[�� �  .  c[4R/d7    ��!>1 &!>j� I�1 

   -����)!�!�)   &	�L�8R        ao 
��" ��!>1 I�1   (   �!6 �"

      � ��!.$ ����!(7     ��!�� �L" '��4     ���" 	�.� ���1

03����       '��1 -�!` 
!( ��; ���1)   W�j$ ����!( 
!�3o

	������4� ��!>1.(

          ��!� I��$ �	 
!( ��; 
��1 03����     0�X+���3o �	 	

  
����TLGS     ��!�� 3�� 
��) �	 
��1      '�� 3� 0	�Z�4� �" 

           3������ ��!>1 z�� �" �����o �.�4 ��� p��6 �" ��!>1

  '��1 I�.��  .            ��!>1 	������4� 3� �:���3o 3�� �) �	

)c.f.a.s, Roche, Germany; cat. No. 759350  (  s�f�$ 
��"

     ������o!$�selectra-2         �� 0	�Z�4� �1��	  . k��%


��	    
��" � :.�4:.�4 i        �"��" �	 �) �)��m��7/7

 	!" �`�	  .       
�$ � I�$ &����>� 'f>2    �" I�4 �����>1


!�3o
�)        &����>� �3���4� &����>� �����o E��������� 

            'f>2 � 
��1 03���� 3������ -�Z�� &����>1 � 3������

HDL-C           ��w$���![��!�o a!4� 3� �L" B     ��4� �4!$ 

Z��E���X�$!ii   �, ���L$ .  'f>2LDL-C      �� 
	��!� �	 


�$          3� ���� I�4 �����>1mg/dLD__        &!��� � 	!" 

            
	�� 0�=���� � s�f�$ '�# 3�� �) � �, �=4�j� ��������

      ��[�� 	������4� 3� ������o!$� 0�X�4	)C.R.a.s, Boehringer. 

Mannheim, Germany cat. No. 759350  (  �, 0	�Z�4� .

  �m$ k��%         k�$�$ �" 
!�3o -���7  � R/_     
��" �`�	 

    � &����>�?/9    � 9/_    
�$ 
��" �`�	   �=4�j� �����>1

��	�1.

           �	 0�, ��`!$ &!`� Y�4��"NJC VI    &�4 �	 

?rrd�?d           -�!` �" 
@��1��" �	 
!( ��+� ≤ SBP?D_

mm/Hg    �� mm/Hgr_ DBP ≥       
���	 ��!�� ^�b� �� �

    �, {��L$ 
!( ��+� �%  .≤ BMI Kg/m²C_    
�!�� �" ��� 

           �4�" ��	 �" ��� ��	 '=�� � ��!�� �;�O)WHR  (<rR/_

    � 
�	�� �	WHR<d/_         �	 ��V, �;�O 
�!�� �" 
��3 �	 

���, ����1 �f�.

            &�4 �	 ����# ',���" 
��3�4 
�)���L� Y�4� �"

?rrr   �mg/dL??_FBS<           �L�=6 
��,�� ��; 
�!�� �" 

(NFG)  �mg/dL?7RQ??_FBS=    ; 
�!�� �"    
��,�� 
!( ��

  W�U�)IFG  (  �mg/dL?79FBS ≥      '"��	 
�!�� �" (DFG)

   ���, ����1 �f� �	  .        �	 ��!>1 'f>2 ���L� ���) Y�4� �"

    3� c� '��48R        3� ���� ����!( ��!>1 I�1 mg/dL?D_

i- Inter and intra assay coefficients of veriation
ii- Phosphotungstic acid

  �L�=6(NGT)   ��" �mg/dL?rrQ?D_    ��!>1 W�j$ &\�(� 

)IGT  (      3� ��+�" �� �"��" �mg/dL7__   '"��	 (DGT)  B\6� 

�,  .        �	 	���� k�$�$ ��� �"D   0��1 IFG   ���$ )IFG/NGT( �

IGT    ���$ )NFG/ IGT(  �IFG    � IGT)  IFG/IGT  (  '"��	 �

  ���#)DFG   �� DGT  ( �����1 ���;  .      � ��,�� ��; �� �	���� 3�

7                      	!" �L�=6 ���o �	 ��!>1 ^�b� 3� �L" '��4 

(NFG/NGT)  �R9R          �L$ 3� c� � ��	�b$ -�!` �" �Z�  W�

���, a�U��� �)�, 0��1 
�!�� �" c�# � �4.

         c�	 :.�4 
��" 
���L� ���L$ �!f�� �"  3� ����[��

  z���1ATP III?r         I�$ &����>� 
o Y�4� �" � �, 0	�Z�4� 

≤mg/dL7D_  �≤ TGmg/dL7__  �≤ LDLmg/dL?9_  � 

mg/dLD_<HDL            �f� �	 �J(�� ��[�� ��	� � 
�!�� �" 

���, ����1.

 � �*+,)]	
	 (�" )�


 0��1 *��� �          *��� � -�!` �4 �" �L��J� 	�!� 
�)

       ��1����2 
�) 
����" 3�4�J( W��!� ��	� � ��X����)SBP�

DBP  �BMI     I�4 
�)��[�� � (       W��!� ��� ]!�, *��� � �

)            c�	 � ��V, �;�O ��;�O �
!( 
��+�������[��  ( �

 W;��� 	!#� �f� 3� ���� �7�, I�.�� 3�4 �J( W��� .

     I�� *>�4� �" 
���o W�>j$  �����SPSS   *U�� ??  I�.�� 

             �`�	 � ���L� ^��j�� ���X���� -�!` �" -��\6� � �,

 ���, 
��"  . ��X���� *��� �     c������ �����o 
!�3o �4!$ �) 

)ANOVA  ( ��� � �* =�� '   0	�Z�4� �" �)  �     
!�3o 3 H"��


��   I�.�� '��1  ._R/_p<      ���o &!=; W"�; �� 
�!�� �"   �	 


�, ����1 �f� .

��>�*�


  3�?CR8     �L��J� 	�!� �Z� )dd9    � 
3 D8?  	�� �Z�   (8r

  �Z�)R7    � 
3 78 	��   (IFG  �DCR   �Z� )7d9    � 
3 ?Dr 	��  (

IGT  �8C    �Z� )Dd      � 
3 7R 	��   (IFG/IGT    � 7_R �Z� 

)?CC    � 
3 87 	��  (���,�	 ���# '"��	 .R9R �Z� )C98 � 
3 

?rd 	��   (    0��1 �	 ���  �����1 ���; �)�,.   ^��j�� � ��X����

    0��1 	���� �4 ���L�    ��)�, 
�)IFG  �IGT�IFG/IGT  �

     k�$�$ �" '"��	d±DR  �d±D8  �d±D9  �d±D9    � d±D8  &�4 

	!".

   &��#)?  (          3�4�J( W��!� ��	� � ��X���� *��� �

NCDs   0��1 �	 ��    �� 
�+� {>�U� 
�)�)	  .   0��1 �	IFG 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
6-

24
 ]

 

                               3 / 9

http://ijem.sbmu.ac.ir/article-1-295-en.html


�������	
�����
��������� �������	
���
�
���������	��
� 7rD
3�

4
�J

( 
W�

�!
� 

�L
�.

$ ]
!�

,
(%

) 

0

20

40

60

80

100
0 1 2 3 4 5 6

       ��1 �" ���� � �	 ����$     ��L� :����� ��)�, 0 ��X���� ��	 

SBP)  __9/_p=  ( 
�$ �   I�4 �����>1)_D/_(p=  �, 0��	  .

  ��X����HDL            ��#!$ W"�; 
���� �" 0��1 ��� �	 ��� I�4 

    ����� �)�, 0��1 3�    	!" �$)_?/_(p=  .    
!( ��+� ��X����

  E��!���4(SBP)     E��!�4��	 � (DBP)  �BMI  &����>� �

 
�$ �I�$   � �����>1LDL     0��1 �	 I�4 IGT    �" '=�� ���$ 

                       	!" ��	 ��L� 
���o �f� 3� � ��+�" �)�, 0��1

)__d/_p=    
��" LDL    � __?/_p<    	��!� ���4 �	   .( 0��1

IFG/IGT          ��X���� ��)�, 0��1 �" ���� � �	 ��� SBP  �DBP �

BMI  
�$ � �����>1    ',�	 ���+�" I�4)  ��� �p   k�$�$ �" 

_?/_  �__?/_<    �__?/_  <  �__7/_  .( 0��1 ��"  
�)IFG  � 

IGT   ��L� -��Z$           3�4�J( W��!� ��X���� �	 
���o ��	

   �+� 0��	 0�, 
��1 03����  .   0��1 �	IFG/IGT ��X���� BMI

      0��1 �" '=�� 
��	 ��L� 
���� �"  
�)IFG   � IGT  ��+�" 

  	!")    k�$�$ �"__7/_p=    � __?/_p=  (     	��!� ���4 �	 �

      ���o 
��� 
��	 ��L� -��Z$ ��� 0��	�,  .  ��X����SBP�DBP �

BMI      
�$ � I�$ &����>� �       '"��	 0��1 �	 I�4 �����>1

  0��1 �" '=��  
�)IFG   � IGT       W"�; 
���o �f� 3� � ��+�" 

 	!" �#!$  .    ��" 
��	 ��L� -��Z$LDL0��1  
�)IFG  �IGT

   ',��� 	!#� '"��	 �  .   0��1 �	IFG/IGT   
��	 ��L� -��Z$ 

   ��X���� ��"DBP   � BMI         �+� 0��	 '"��	 0��1 �" '=�� 

��X���� �	��!� ���4 �	 ���	!" �$@�" '"��	 0��1 �	 �).

   &��#)7  (         
�) 
����" 3�4�J( W��!� ]!�, 
����

  ��1����2)           � ��V, �;�O ���!�� �;�O �
!( 
��+���

c�	    �J( �� ����[��  (    0��1 �	 ��     Y�4��" {>�U� ��)

     0�, ��� ��)���L� )	 �� 
�+��.      0��1 *��� � �	 IFG  � 

         03���� 3�4�J( W��!� ]!�, �	 ^\�(� ��)�, 0��1 ���1

                   
!( 
��+��� 	�!� �	 � � 0�,)__D/_(p=    � 


�$     I�4 
@�" �����>1)_C/_(p=      ��	 ��L� 
���o �f� 3� 

	!"  .   0��1 �	IGT         � ��!�� �;�O �
!( 
��+��� ]!�, 

     
�$ �I�$ &����>� ��� � ��V,   � �����>1LDL   I�4 
@�" 

         	!" �$@�" �)�, 0��1 3� 
��	 ��L� 
���� �")__?/_p<  .( �	

   0��1IFG/IGT                ]!�, :����� �)�, 0��1 �" '=�� 

   
!( 
��+���)__?/_(p<    ��!�� �;�O �)__?/_p<(  �;�O �

  ��V,)__R/_(p=  
�$ �     I�4 
@�" �����>1)__?/_(p<  3� 

    	!" �#!$ W"�; 
���o �f�.   0��1 �	IFG   � IGT    �f� 3� � � 

      ��!�� �;�O ]!�,)_C/_(p=        ��V, �;�O � )_D/_(p= 

   ���,�	 ��	 ��L� ^\�(�.    0��1 �	IFG/IGT     �	 �" '=�� 

  0��1IFG   � IGT     	!" �$@�" ��!�� �;�O ]!�, )__C/_ p=

  �_D/_ p=         0��1 �" '=�� k�$�$ �"IFG    � IGT  .( ]!�,

 �
!( 
��+���  "��	 0��1 �	 ��V, �;�O � ��!�� �;�O '

  0��1 �" '=��  
�)IFG)    ��� �p    k�$�$ �" _C/_  �__?/_<�

__?/_  (  �IGT)    ��� �p    k�$�$ �" __?/_<�__R/_  �__8/_( �

            &����>� ]!�, �f� 3� ��� 	!" ��+�" 
��	 ��L� 
���� �"

   � I�$LDL          0��	 0��1 �	 ��" 
��	 ��L� -��Z$ I�4 
@�" 

�+�.  0��1IFG/IGT     
�$ ]!�, �# �"  " �����>1 I�4 
@�

)_?/_(p=             '"��	 0��1 �" 
��	 ��L� -��Z$ 	��!� �� " �	 

	��� 
�+�.

   ��	!��)?  (           3�4�J( W��!� �L�.$ ]!�,NCDs

)     3�4�J( W��!� 	��L$ H�# W`��  (      
�+� �� 0��1 �) �	

���)	  . W;��� �� 
	���� �`�	7 
����) �� 3�4�J( W��� 

  0��1 �	 ���,�	  
�)IFG  �IGT   � IFG/IGT   �	   �" ���� �

                       	!" ��	 ��L� 
���o �f� 3� � ��+�" &���� 0��1

)__?/_(p<  .           W;��� �� �	���� �`�	 ��"��	 
�����" �	7

        0��1 �" ���� � �	 ���,�	 3�4�J( W���  
�)IFG � IGT

   	!" ��	 ��L�)__?/_ (p<       0��1 �" *��� � �	 ��� IFG/IGT

      ��� 
�+� 
��	 ��L� -��Z$	�	  .0��1   
�)IFG  �IGT  � 

IFG/IGT���,��� �X��V� �" 
��	 ��L� -��Z$.

 �
	�����]�K d*/�) /*& [��e �O &�</�L (�
�D ��
:

���N>/a%�L :mmg/Hg�G7≥SBP �* mm/HgH7≥DBP E

 !���D !A�3Kg/ m² =7BMI≥!�QK !A�3 E :H6/7WHR> �	 

 � %
	/�J/7WHR>%��& �	  g�O -�/�C"# E≤mg/dL5G7 E

�/)R  g�O �*/C�"≤mg/dL577 ELDL-C g�O ≤mg/dL�;7

 �HDL-C 0�*�a mg/dL>G7

'"��	IFG/IGTIGTIFG�)�,

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
6-

24
 ]

 

                               4 / 9

http://ijem.sbmu.ac.ir/article-1-295-en.html


7rR �$�%�# ������ �	
�� 
�$�#��&
���' ��!  �� !
�
���� � 
���&�' (
)

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
6-

24
 ]

 

                               5 / 9

http://ijem.sbmu.ac.ir/article-1-295-en.html


�������	
�����
��������� �������	
���
�
���������	��
� 7r9

V O

                3�4�J( W��!� '�L%� �� 	�	 
�+� �L��J� ���

           '"��	 3� :�� *>��� �	 �� 
	���� �	 ��1����2 
�) 
����"

  ����))IFG    � IGT  (           � s��4 	���� 
��� 	��!� k>2� �	

       ��� � 	��	 ���; ��"��	 
�����"      
��� �$��Z$ -�;�� �)�1 

       ��� 0��	 ��"��	 	���� � ���o	!,  .     �L��J� ��� �	 ���A�)

       �	 ��V, �;�O � �;�O ]!�,IGT    �" '=�� IFG ��X���� � 

BMI        
����) �� 
	���� �	 IFG   � IGT     �" '=�� ���,�	 

IFG    �� IGT           �� �� 	!" ��+�" 
��	 ��L� 
���� �"  ���!$

    �" ]!�, -��Z$ G���� ��#!$     ��� 
��� �	 ��1����2 
�) 
���

0��1�,�" �).

 &�4 �6   ��(� 
�)»    '"��	 3� :�� *>���  «  �#!$ 	�!�

  '4� 0	!" �`�(  . 0��� '��;       :����� �" '��)� ��� 3� 
�

              �" \�=� '�L�# �	 ��1����2 
�) 
����" � '"��	 ]!�,

IFG   �� IGT  �� 3�" 		�1  .    
�+� E�F!�!������ -�L��J� �S��

0	�	���   �� IGT    �" '=�� IFG       ��� � /�� �" 
��+�" N�=$�� 

       �;��� < �=>; 
�) 
����" 3� �,��(CVD) 	��	 .7RQ7_  ��� �	

     s�� *L��J� 
���DECODE        N�=$�� �� 	�	 
�+� IGT  �" 

            3� �,�� ��� � /�� � W� ��� � /��CVD    �X�	 3� W ��� 

    3�4�J( W��!�NCDs)  BMI       
!( ��+� �I�$ &����>� �

��!���4   
��+� ��X�4 � E  (  �IFG '4� .77    ��� �	 ���A�) 

   /�� 
��� 3� �L��J�    ��) ����>1�[�) 3� �,�� 
�)   �" I��� 

IFG         �� ���� �	 ����+� 0	�	 '=�� D_  % /�� ���  �=$�� �)

  �"IGT    � ?D  %        
����) 	!#� �" �=$�� ���oIFG    � IGT

)IFG/IGT  (��	!"  .   *L��J� �	RIAD    ��@ '��U% ���  
�)

����   ���� ��)IMT  (       �	 
�=�L� T(�, �� ��$���� 
���, �	

       �" \�=� 	���� �	 �'4� 3��>V4���$oIFG     0��1 	���� �" ���$ 

            �� ���� �	 �',��� �$��Z$ �)�,IMT      W"�; 
���� �" 

�f�\�     0��1 �	 
�IFG/IGT      � 	!" �$@�" IMT   0��1 �	 

IGT W`�� �� �	 IFG � IGT�� ���; '��1.7C

        	 ^�6 3�                 -��Z$ �" 
	�L�� -�L��J� �X�

  E�F!�!$��!����IFG   � IGT     0	�� 
��" � ��,�	 0��,�   �� ���

    �" \�=� 	����IGT  �" 
��\�=� �" '=�� IFG �J�j� '��� � 

         �	 �� ���� �	 ����	 ���!��� �" 
��+�"IFG   &\�(� ��+�" 

 &!>4 	�V>��       �� 0��	 ���!��� M,�$ � ��" 
�)	!,.7dQ79 �"

 f� �	           0��1 �	 -��Z$ B!� k��J� *�!�.� ����1 �IFG  � 

IGT           3�4�J( W��!� *���3 �	 �� NCDs ��   ��f��� 
�!$

',�	.

            3�4�J( W��!� ��X���� �>� �!6 �" ��!�� *L��J� �	

NCDs            0��1 �	 W��!� ��� �J( �� ��	� � ]!�, ��� � 
�)

IFG  �IGT    � IFG/IGT           3� � ��+�" �)�, 0��1 �" '=�� 

 "��	 0��1       �� �� 	!" ���� '        �X�	 ����� �" 
���P$ ���!$

                ���4 MJ4 
��� �� �J( *J"�� E� �� �,�" �$�L��J�

  ��!>1)        �g2 3� �L" �O � ��,�� �O  (  �����" K��!� � ��)

       �� 
�+� ���o 3�4�J( W��!� ��� � ��1����2��)	 .C?Q7r ��=��

       0��1 ��" -��Z$ �L��J� ��� �	IFG      	�!� �	 �)�, 0��1 � 

!� �$ W���.�4 )  BMI   � WHR  (     I�4 
�)��[�� 3� �xL" �

)     � I�$ &����>�LDL  ( �f� 3�        �	 	!=� �#!$ W"�; 
���o 

     0��1 -��Z$ �� ����IGT        �\��� 	��!� ��� �	 �)�, 0��1 �" 

 	!" ��	 ��L�  .    ����� �"�+� ��P�� ���  ����� *L��J� 
�)?D  � 

    '4� 
���>X�� �	 
�X�	 *L��J�.7d	 &�� ��� �	�L��J� � 
�

          * "�4 �" 
��3 �	 ��GDM        W��!� ����$ �'��1 I�.�� 

  3�4�J(NCDs        0��1 �	 0�, 
��1 03���� IFG    
���� �" 

 �f�\� W"�;     	!" �)�, 0��1 3� �$@�" 
�.C7    ��!�� *L��J� �	 

             W��!� 3� �xL" �	 �f�\� W"�; -��Z$ 	!#� I�� ��� �	

  3�4�J(NCDs  0��1 
���   
�)IFG    ��)�, �   W"�; :�����

            I�4 
@�" �����>1 
�$ � 
!( 
��+��� ]!�, *f�\�

             I���4 �>`� 
��#� 3� ��,�� 
!( ��; &\�(� 0���) �" �� <

         0��1 �	 < ����) ���!"���IFG �� �    :����� �X���" ���!$

CVD�,�" 0��1 ��� �	 .CC

       �f�\� W"�; -��Z$ �%�� *L��J�      ��X���� �f� 3� 
�

   � I�4 
�)��[��c�	 ]!�, 
��� �J(�� ����[��IFG� IGT

    	��� 
�+�.         ���                  �(�" ����� �" ���m� ��P��

:)�q�'4�) CD�C7�?D          0�, ���P$ ��"�+� -�L��J� �	 ���

'4�.CR�C9   -��Z$ ���             �4 
��� -��Z$ �" 
�!�" ���, �� �)

 '��, 	����               �	 �� 
�!6 �" 	�	 '=�� 
!�3o �	 0����

�L��J�    �� ���F �	 
�   �   �   
@�" 	����D_     �L��J� �	 &�4 

     �J( ��	!" 0	�� '��,CVD  0��1 �	  IGT   �" '=��IFG

'4� 0	!" �$@�".C8

      0��1 ��" *��� � �	 �%�� *L��J� �	  
�)IFG   � IGT �

        �	 ��V, �;�O � �;�O ]!�,IGT  	!" ��+�"   .   �" �#!$ �"

     : � �� �$@� �BMI            �" '��� � �	 �� ��� ��	 G3���� � 

��!���   �� ���#�" ����" ������	Cd�Cr��   ����� Y�4��" 
�!$

              0��1 �	 �� 
��+�" ���!��� �" '��� � �L��J� ���IGT

   �" '=��IFG  ',�	 ��f���   .      W"�; 
	!" �$@�" Y�4� ���) �"

   ��X���� �#!$BMI       0��1 �	 �;�O ]!�, � IFG/IGT  '=�� 

 0��1 �"  
�)IFG   � IGT ��     s�(� '�L%� �X���" ���!$ �$

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
6-

24
 ]

 

                               6 / 9

http://ijem.sbmu.ac.ir/article-1-295-en.html


7r8 �$�%�# ������ �	
�� 
�$�#��&
���' ��!  �� !
�
���� � 
���&�' (
)

   3�4�J( W��!�NCDs         ��� �	 ���!��� �" ��+�" '��� � � 

              '4� 0�, ���P$ ��(� -�L��J� �	 �� �,�" 0��1.R  ��=�� 

    �L��J� �>�# 3� ��� �$�L��J�    0	�	 
�+� �������	 �	 ���# 
�

        
��� �$��Z$ ���$ �� �� '4�IFG   � IGT     �" '��� � �f� 3� 

                �f� 3� �	 ��� ��>" �	���� 	!#� ���!���  W��!� 	!#�

  3�4�J(NCDs)    �
!(��+�BMI       
�)��[�� � ��� ��	 �

I�4  (  ��)       ������ �X���� �" 
��	 ��L� -��Z$ ��!1.D_  *�V� 

         {��L$ �" ��� � ��� �	 ��� W"�;IFG   � IGT ���"   �� 		�1

          -�!` �" k�$�$ �"FBS   �mg/dL??_Q?__     � 2hpp �

mg/dL?d_Q?7_0�, ����1 �f� �	 ���.

     �" �#!$ �"        � &����>� ]!�, �� ���LDL-C    �	 @�" 

0��1  
�)IFG    � IGT           I��$ �J(�� ��	� � ]!�, ��� � 

          
@�" �����>1 
�$ �# �" 0�, 
��1 03���� 3�4�J( W��!�

     0��1 �	 I�4IFG/IGT        '"��	 0��1 �" 
��	 ��L� -��Z$ 

 �� �',���    
�# 	�!(�" I��� �" 
�!$    3�4�J( W��!� �" �$

� ��2 
�) 
����"	�" �� '"��	 3� :�� *>��� �	 ��1�.

           3�4�J( W��� ����O 
����) ]!�, 	�!� �	NCDs �

0��1  
�)IFG  �IGT   � IFG/IGT       ��"��	 � �L�=6 	���� ��" 

          0��1 	���� �`�	 ��� �����1 ���;IFG/IGT    
����) �� 

  W;���7        0��1 ^\( �" ���,�	 3�4�J( W���   
�)IFG  � 

IGT      1 �" 
��	 ��L� -��Z$       �� �� ',��� '"��	 0�� ���!$

              0��1 �� �,�" k>J� ��� �" 
���P$IFG/IGT  '�L%� 

        3�4�J( W��!� �f� 3� 
�$�"NCDs    0��1 �" '=��  
�)

IFG � IGT	��	 .

                3� �(�" �	 ���L�# �4��" �� �	 ��!�� *L��J�

            3�4�J( W��!� '�L%� �� 	�	 
�+� 
���$ ��, 
����4

      ���� �	 ��1����2 
�) 
����"       ����>1�[�) ��O	 �� 
	

     ����) E��"��	��2)IGT   ��IFG  (       s��4 	���� �" '=��

s�(� '4� �$  .        �	 3�4�J( W��!� ��� 3� �(�" ���A�)IGT

   3� ��+�"IFG            3�4�J( W��!� 3� �(�" ]!�, �	 � '4� 

              � '"��	 3� :�� *>��� ��" �$��Z$ ��1����2 ��) 
����"

   	���� 	!#� ��"��	 	����  .   ��� ���     '(��, �" ���� �#!$ I���

�� �$���,o �� '"��	 3� :�� *>������.

             ��; :���3o I�.�� '�!�4 W��	 �" �� '4� ��� 
���,

              W"�; ���L� 
�!�� �" 03���� 
��1 03���� ��� ���,�� 
!(

           ��(��, '"��	 3� :�� *>��� � '"��	 T�U+$ 
��" ��!=;

 '4� 0�,  .      ��$ �� 
	���� 3� 
����" �V�o &��  �IGT   � ����	 

                 ��,�� ��; �" 
�X��"�2 �	 '4� �L�=6 ���o 
��,�� ��;

  ��� ��(��,��!,  .             ����� ��� � ��� �� ',�	 �#!$ ���"

                3�4�J( W��!� �)���) �" �X�	 -�L��J� 3� 
����"

            � '4� ��(�	�� ��!>1 W�j$ I�� �" ��1����2 
�) 
����"

             ��o -�L��J� �" -�6�=$�� 'j` �" �"���4	 '�#0� �X�

            '"��	 3� :�� W���� 3� E� �) N�=$�� '����	 
��" ��@!6

 
�)����� �"i   ���1����2 G��� 
�) 
����"   
�) 
����" 0q�� �"

'4� 3��� �;��� < �=>;.

References
1. Choi KM, Lee J, Kim DR, Kim SK, Shin DH, Kim NH, 

et al. Comparison of ADA and WHO criteria for the 
diagnosis of diabetes in elderly Koreans. Diabet Med. 
2002 Oct;19(10):853-7. 

2. Richard JL, Sultan A, Daures JP, Vannereau D, Parer-
Richard C. Diagnosis of diabetes mellitus and 
intermediate glucose abnormalities in obese patients 
based on ADA (1997) and WHO (1985) criteria. Diabet 
Med. 2002 Apr;19(4):292-9. 

3. Deepa R, Shanthi Rani S, Premalatha G, Mohan V. 
Comparison of ADA 1997 and WHO 1985 criteria for 
diabetes in south Indians—the Chennai Urban 
Population Study. American Diabetes Association. 
Diabet Med. 2000 Dec;17(12):872-4. 

4. Metcalf PA, Scragg RK. Comparison of WHO and ADA 
criteria for diagnosis of glucose status in adults. Diabetes 
Res Clin Pract. 2000 Aug;49(2-3):169-80. 

5. Unwin N, Shaw J, Zimmet P, Alberti KG. Impaired 
glucose tolerance and impaired fasting glycaemia: the 
current status on definition and intervention. Diabet 
Med. 2002 Sep;19(9):708-23.

6. Wilson PW, Cupples LA, Kannel WB. Is hyperglycemia 
associated with cardiovascular disease? The Framingham 
Study. Am Heart J. 1991 Feb;121(2 Pt 1):586-90. 

7. Lu W, Resnick HE, Jain AK, Adams-Campbell LL, 
Jablonski KA, Gottlieb AM, et al. Effects of isolated 
post-challenge hyperglycemia on mortality in American 
Indians: the Strong Heart Study. Ann Epidemiol. 2003
Mar;13(3):182-8. 

i- Outcomes

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
6-

24
 ]

 

                               7 / 9

http://ijem.sbmu.ac.ir/article-1-295-en.html


�������	
�����
��������� �������	
���
�
���������	��
� 7rd

8. Amoah AG, Schuster DP, Gaillard T, Osei K. Insulin 
resistance, beta cell function and cardiovascular risk 
factors in Ghanaians with varying degrees of glucose 
tolerance. Ethn Dis. 2002 Fall;12(4):S3-10-7. 

9. Liao D, Shofer JB, Boyko EJ, McNeely MJ, Leonetti DL, 
Kahn SE, et al. Abnormal glucose tolerance and 
increased risk for cardiovascular disease in Japanese-
Americans with normal fasting glucose. Diabetes Care. 
2001 Jan;24(1):39-44.

10. Barzilay JI, Spiekerman CF, Wahl PW, Kuller LH, 
Cushman M, Furberg CD, et al. Cardiovascular disease
in older adults with glucose disorders: comparison of 
American Diabetes Association criteria for diabetes 
mellitus with WHO criteria. Lancet. 1999 Aug 
21;354(9179):622-5. 

11. Rajala U, Koskela P, Keinanen-Kiukaanniemi S. 
Hyperglycemia as a risk factor of mortality in a middle-
aged Finnish population. J Clin Epidemiol. 2001
May;54(5):470-4. 

12. Park KS, Park YJ, Kim SW, Shin CS, Park DJ, Koh JJ, et 
al. Comparison of glucose tolerance categories in the 
Korean population according to World Health 
Organization and American Diabetes Association 
diagnostic criteria. Korean J Intern Med. 2000
Jan;15(1):37-41.

13. Festa A, D'Agostino R Jr, Hanley AJ, Karter AJ, Saad 
MF, Haffner SM. Differences in insulin resistance in 
nondiabetic subjects with isolated impaired glucose 
tolerance or isolated impaired fasting glucose. Diabetes. 
2004 Jun;53(6):1549-55. 

14. Li CL, Tsai ST, Chou P. Comparison of metabolic risk 
profiles between subjects with fasting and 2-hour plasma 
glucose impairment: The Kinmen Study. J Clin 
Epidemiol. 2002 Jan;55(1):19-24.

15. 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
Mar;22(3):399-402. 

16. Gabir MM, Hanson RL, Dabelea D, Imperatore G, 
Roumain J, Bennett PH, et al. Plasma glucose and 
prediction of microvascular disease and mortality: 
evaluation of 1997 American Diabetes Association and 
1999 World Health Organization criteria for diagnosis of 
diabetes. Diabetes Care. 2000 Aug;23(8):1113-8. 

17. Azizi F, Rahmani M, Majid M. Tehran Lipid and 
Glucose Study (TLGS): Rationale and Design. CVD 
Prevention 2000. 3:50-3. 

18. The Sixth Report of the Joint National Committee on 
Prevention, Detection, Evaluation, and Treatment of 
High Blood Pressure. Arch Intern Med. 1997; 
157(21):2413-46.

19. Expert Panel on Detection, Evaluation, and Treatment of 
High Blood Cholesterol in Adults. Executive Summary 
of The Third Report of The National Cholesterol 
Education Program (NCEP) Expert Panel on Detection, 
Evaluation, And Treatment of High Blood Cholesterol In 
Adults (Adult Treatment Panel III).JAMA. 2001 May 
16;285(19):2486-97. 

20. de Vegt F, Dekker JM, Ruhe HG, Stehouwer CD, Nijpels 
G, Bouter LM, et al. Hyperglycaemia is associated with 
all-cause and cardiova scular mortality in the Hoorn 
population: the Hoorn Study. Diabetologia. 1999
Aug;42(8):926-31. 

21. Lowe LP, Liu K, Greenland P, Metzger BE, Dyer AR, 
Stamler J. Diabetes, asymptomatic hyperglycemia, and 
22-year mortality in black and white men. The Chicago 

Heart Association Detection Project in Industry Study. 
Diabetes Care. 1997 Feb;20(2):163-9. 

22. World Health Organization.Glucose tolerance and 
mortality: comparison of WHO and American Diabetes 
Association diagnostic criteria. The DECODE study 
group. European Diabetes Epidemiology Group. 
Diabetes Epidemiology: Collaborative analysis Of 
Diagnostic criteria in Europe.Lancet. 1999 Aug 
21;354(9179):617-21. 

23. Hanefeld M, Koehler C, Henkel E, Fuecker K, Schaper F, 
Temelkova-Kurktschiev T. Post-challenge 
hyperglycaemia relates more strongly than fasting 
hyperglycaemia with carotid intima-media thickness: the 
RIAD Study. Risk Factors in Impaired Glucose 
Tolerance for Atherosclerosis and Diabetes. Diabet Med. 
2000 Dec;17(12):835-40. 

24. Saydah SH, Miret M, Sung J, Varas C, Gause D, Brancati 
FL. Postchallenge hyperglycemia and mortality in a 
national sample of U.S. adults. Diabetes Care. 2001
Aug;24(8):1397-402.

25. Shaw JE, Hodge AM, de Courten M, Chitson P, Zimmet 
PZ. Isolated post-challenge hyperglycaemia confirmed as 
a risk factor for mortality. Diabetologia. 1999
Sep;42(9):1050-4. Erratum in: Diabetologia 1999
Dec;42(12):1444.

26. Snehalatha C, Ramachandran A, Sivasankari S, 
Satyavani K, Vijay V. Insulin secretion and action show 
differences in impaired fasting glucose and in impaired 
glucose tolerance in Asian Indians. Diabetes Metab Res 
Rev. 2003 Jul-Aug;19(4):329-32.

27. Hanefeld M, Koehler C, Fuecker K, Henkel E, Schaper F, 
Temelkova-Kurktschiev T. Impaired Glucose Tolerance 
for Atherosclerosis and Diabetes study. Insulin secretion 
and insulin sensitivity pattern is different in isolated 
impaired glucose tolerance and impaired fasting glucose: 
the risk factor in Impaired Glucose Tolerance for 
Atherosclerosis and Diabetes study. Diabetes Care. 2003
Mar;26(3):868-74.

28. Davies MJ, Raymond NT, Day JL, Hales CN, Burden 
AC. Impaired glucose tolerance and fasting 
hyperglycaemia have different characteristics. Diabet 
Med. 2000 Jun;17(6):433-40. 

29. Coutinho M, Gerstein HC, Wang Y, Yusuf S. The 
relationship between glucose and incident cardiovascular 
events. A metaregression analysis of published data from 
20 studies of 95,783 individuals followed for 12.4 years. 
Diabetes Care. 1999 Feb;22(2):233-40. 

30. Balkau B, Shipley M, Jarrett RJ, Pyorala K, Pyorala M, 
Forhan A, et al. High blood glucose concentration is a 
risk factor for mortality in middle-aged nondiabetic men. 
20-year follow-up in the Whitehall Study, the Paris 
Prospective Study, and the Helsinki Policemen Study. 
Diabetes Care. 1998 Mar;21(3):360-7. 

31. Meigs JB, Nathan DM, Wilson PW, Cupples LA, Singer 
DE. Metabolic risk factors worsen continuously across 
the spectrum of nondiabetic glucose tolerance. The 
Framingham Offspring Study. Ann Intern Med. 1998
Apr 1;128(7):524-33. 

32. Pallardo LF, Herranz L, Martin-Vaquero P, Garcia-
Ingelmo T, Grande C, Janez M. Impaired fasting glucose 
and impaired glucose tolerance in women with prior 
gestational diabetes are associated with a different 
cardiovascular profile. Diabetes Care. 2003
Aug;26(8):2318-22.

33. Nakanishi N, Takatorige T, Fukuda H, Shirai K, Li W, 
Okamoto M, et al. Components of the metabolic 
syndrome as predictors of cardiovascular disease and 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
6-

24
 ]

 

                               8 / 9

http://ijem.sbmu.ac.ir/article-1-295-en.html


7rr �$�%�# ������ �	
�� 
�$�#��&
���' ��!  �� !
�
���� � 
���&�' (
)

type 2 diabetes in middle-aged Japanese men. Diabetes 
Res Clin Pract. 2004 Apr;64(1):59-70. 

34. Weyer C, Bogardus C, Pratley RE. Metabolic 
characteristics of individuals with impaired fasting 
glucose and/or impaired glucose tolerance. Diabetes. 
1999 Nov;48(11):2197-203. 

35. Lim SC, Tai ES, Tan BY, Chew SK, Tan CE. 
Cardiovascular risk profile in individuals with borderline 
glycemia: the effect of the 1997 American Diabetes 
Association diagnostic criteria and the 1998 World 
Health Organization Provisional Report. Diabetes Care. 
2000 Mar;23(3):278-82. 

36. Rathmann W, Haastert B, Icks A, Lowel H, Meisinger C, 
Holle R, et al. High prevalence of undiagnosed diabetes 
mellitus in Southern Germany: target populations for 
efficient screening. The KORA survey 2000. 
Diabetologia. 2003 Feb;46(2):182-9. Epub 2003 Feb 18.

37. Tominaga M, Eguchi H, Manaka H, Igarashi K, Kato T, 
Sekikawa A. Impaired glucose tolerance is a risk factor 
for cardiovascular disease, but not impaired fasting 

glucose. The Funagata Diabetes Study. Diabetes Care. 
1999 Jun;22(6):920-4. 

38. Turkoglu C, Duman BS, Gunay D, Cagatay P, Ozcan R, 
Buyukdevrim AS. Effect of abdominal obesity on insulin 
resistance and the components of the metabolic 
syndrome: evidence supporting obesity as the central 
feature. Obes Surg. 2003 Oct;13(5):699-705. 

39. Ascaso JF, Romero P, Real JT, Lorente RI, Martinez-
Valls J, Carmena R. Abdominal obesity, insulin 
resistance, and metabolic syndrome in a southern 
European population. Eur J Intern Med. 2003
Mar;14(2):101-6. 

40. Heldgaard PE, Olivarius Nde F, Hindsberger C, 
Henriksen JE. Impaired fasting glycaemia resembles 
impaired glucose tolerance with regard to cardiovascular 
risk factors: population-based, cross-sectional study of 
risk factors for cardiovascular disease. Diabet Med. 2004
Apr;21(4):363-70. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
6-

24
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

http://ijem.sbmu.ac.ir/article-1-295-en.html
http://www.tcpdf.org

