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��� ��� ��� ��� 8� F��( G�#�*�� #& -���&.  

��� :�� 8��5( !  !;# �� �D�<80  ; #�*�� &�E26 G�9*" G�#�*�� �� J�K ; '. L�M A� 8� ?�. &�E  .-E�: B�C2� ��2&$� 1�� !A�. 
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G�#�*�� �A� 1&�N�.� �  
E��:$2$. 8�O��P� ��.# ;  G�#�*�� ��4�2� �&�E �" A� .�2��5 
. Q 8� ; -E��#& G$R 
.!0$$+�/ 1�S%��(A  .-E�: #��6 )��2Q &#$( ; �� T�.#�

1&�&  A� 1&�N�.� �� 
*� !�"Q G$(At 1&�& ;  A� 1&�N�.� �� 
N�� !�"Q G$(A2
χ  #��6 U��M+ ; 8�)C+ &#$(���E�:. A��2 O#$  #&� G$(AQ A�  !�"Multivariate V�$2� ��W2 

 1&�N�.� G$�.�:#��.  

����� :��  �G�:���� -��� U� A�64 ) �N23/60  ; GA (� #&42 ) �N27/39  �� ����� �&#$( 1;�: #& &��E� 
�. '�S2��( .�2&$� &�( (� #&8/10 ± 8/48  1;�: #& ; T�.

 �� ����� ��"��4/13 ± 3/42  �8��5( &#$( &��E� U� A� .&$� T�.44 ) �N25/41 1�/ 8� F��( (� #&  ; -���&11 ) �N24/10  #& 
S*" 8� �2&$� -���& 8� F��( (� #&

1�/ 8� F��( !&�E [�" ��"�� 1;�: #& ; �2&$� &#$( 1;�: ) -���&001/0 < P) -���& �� (046/0  =P�] ^� G�$�] 8� '. @_< A� J/ .&$�2(`;�4( U(  ��:

 '��$�:$*"A1c )Glycated hemoglobin �T;��9�� �'�$92� �����2 G$R ��6 �(Aspartate transaminase )AST �(Alanine transaminase )ALT ; (


��( O;�N+ A$�" �2&$� 
��"��a�( �b�+ �8�]�. ;& G$R ��6 '��c*" .�2&$� ��%�� &#$( 1;�: #& ; �����& 1;�: ;& G��( !#�& @_< �� �Body mass index )BMI (

`;�4( U(�] ^� G�$�] 8�  '��$�:$*" �b�+ ��:A1c ; '�$92� �����2 G$R ��6 �ALT 
��( O;�N+ �2&�& G�%2 1;�: ;& G��( !#�&.  

����� :���� 
( d�� 
�� ��� ��� ��� 8� F��( G�#�*�� #& -���& V$�� `;�4( U(�$] @_< �� 
�< 8� ����  '��$�:$*" ��2�( -���& �� e�+�( U(�$] ��:A1c �


��( f��+#� !#�*�� '�� �� �'�$92� ; ����2 G$R ��6 1��"& G�%2 ��(� '�� .&#�& !#�& ! 
( !#�*�� ;& '�� G��( ?�M( f��+#� ����.  
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���         #���� $�� �%�&��'�  &( ��� )��*%�&�+ &( �� �� 
,��& �  $�

  -(���% .��/0    ��0 $12���3 ��%�  (,�3 )1 .(    ������ ���	 
��� ���� 

���3     �� �	 �1���8 !�"&,�*� &( !�� 90:0 !&�'�  9��; ����  �

 <,�3�= �40-20 �8&(  �0,'B ���'C ��0    ��3� )2 .(  -(� 9��'D;

�0 &( !&�'�  9�� <,�3 $� (,3 Asia-Pacific  ��30-5 �8&(  $1G 

�1��'C H����I0 $ � ��� H��J10 .    &( ������ ���	 
��� �� <,�3

=�(�0� =,2 &�*K !�&�( $� �%�G� � 9G0 (��K�  �L�  �M���  �  �� ��(

��1G"� �0 N��:K� � �� )3.(  

,;�+O����� ��	 
�� �� :%� ��� -�*% PD*0 ��IM &,� $ � 

-(�1GQ � 9��1*�  �0�  &,�R; 9��;   ��0 ����'S $�� !  (,�3�   )�G�%��0

 TB�  $� ��� 9��,G%� $  �0��U0Hepatic steatosis �0  (,�3 )4 .(

�  ����� ��	 
�� �� &��( =�&�'�  9��1*�  ��1G" �0VB�  $� �Q�

�&��'� ����� 
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�W1G2�   )��3 ����& �%�M,K �'GM &( �1S�&�% X�GS� � ���� 

�; TB� 	��&�  !��  =�&�'�  ��    ��0 ���3:+ !��"  (,�3 . 9��1�*�  

!&�'�  9�� �"�Y;�  N��:K�� ���&�  &( !�� !�"���JG%��;,��0   !��"

Z,'�0 ��0 �"�W*��0�  ��3� .  &(90  ��8&(  =�&��'� �   �0��� \I�� 

Alanine transaminase )ALT (� Aspartate transaminase 

)AST( K�: N���0 � �� )5.( ���� ��� 9�� &(�    ����]�; $�  -&,;�R1��

  ̂ ,�2 ��Y% $    ��0 )��2 � ���� � ��0 Nonalcoholic steatohepatitis 

)NASH( & �  $�O!�+ ����K � ��%�0 =,��  =,����%    $12���3 &L,���

�0 (,3� �0  ��� �K�*�+ �%�,;)7-6 ((,3 #��; ����� $  �.   

X,��1��0 ��� ��(� $��B,'a0 !&���'�  �� !� ���" ���0 ���3�   ���  $���

� �'G�VQ�b��"  $  �0��U0 9��,G%��0 $12��3 (,3 . � ��(X,1��0� 

 $���0� &( c&:  HV�*0 �� ��� !     !�"&,�*� &( �0,�'B �0V��

  ���� $��,; Z�S &( � $1K�*�+)8    ��I2 #�0�,B ���� ��" .(   (��a��

     )�" ��  ���1D0 !�"&,�*� &( � ��( H���J; (&�(�    -(� 9��'D; ��0�

�0  Z�� &( =� =�:�0 $� (,32030  =�:�0 � ��  �( �� N� �  Z��� &( =

2000 (,  �"�,2 )9 .(��$U  �e0 �Q(�,%�2 !� (�f%� 0 g�Ch  � T�%

�����  9��,�G%� $  �0��U0 �  i;�0 !�"�    $���0� &( ��I2 #�0�,B  !

��1G" � ��( (�a�� )4.(  

-�+ -&�( :�% � ��(       =,�2 ���M ��  � ���� �� ��( ���  �� #M !�

 #1D0 !�13�%) 9�  ��M125-100 ���0   ���( ��  j�Q  ��1��  ZV1�2� � (

 9�  ��M) :�,�Q #'B140-99 ���0 ��( �  j�Q �1���0 $12��3 (  (,�3 

)11-10.( 9��k'"�  =�:��0 �Q� Glycated hemoglobin )HbA1c( 

 9� 4/6-7/5 �3�  �8&(� -��"( =�*% -�+ (,C� !    9�m���  &( �� ��(

�0 �3� � ��� ���% Z�J�� (&,0 &( !�1*�  H����I0 �0� )11.(  

��*;D�� ��( P� X,��1��0 �<,��% �(�   X����� ���  !���'�"�&  

American diabetes association )ADA(     �� ���� (,�C� #0��3  

4 &���0 �0 ��� �3� :  

1(  ) �1��3�% =,��2 ����MFast blood sugar  ����FBS (< 126 

���0 ��( �  j�Q ��1�� 

2( " �0VB�b��� �'G�VQ :�,�Q 913�( < 200  ����0    ��  j��Q

��( �1�� $%,'% �� &(  !��Q!��&� !�'�V+ :�,�Q �M�J;�� 

3(  Oral glucose tolerance test )OGTT ( H&�B $� #1D0

�'�V+ :�,�Q �� < 200 ���0 ��( �  j�Q  �1�� $� ���2   ���  �B��

91K�Q �� ���&,2 :�,�Q =�:�0 $  75/1  j�Q,��� �  j�Q)  �e����S75 

j�Q-���%� ( (,3 !��Q� 

4( HbA1c < 5/6 ) �8&(11.( 

 � ��(<,% 1� $a�1% ! ��'�� (,2 =��UK Z,�� -���� ���,; !�" ! 

$  9��,G%�  j��%         ��Y% �� $�� ���� g%��"�W%L ����:C &( ��1  Z,���

�D*;P ��"�W*��0��  � ��( $ �*0 <,%2 �0 �3�  )12.( 

 �� H&�B � ��( &( �����  )�VB) !&�&(� �+Polyuria �W�*; �(

&����0 )Polydipsia ( �   ����  ���3 &( =���3 &����� &�&(� ���K( ! 

)Nucturia���0 (  .����3� ��� ��( o&�,��B ��� ���0  �� ���J�� $��  =�,��;

 HV�*0c&:  �%,2 p��B )Macro vascular (   HV��*0 #0��3

 ����M-  ���M��B� � !,������   HV���*0  �����,� �%,��2 p�����B  

)Micro vascular( �;�+,��;& #0�3�      #�e0 ��+ HV��*0 � �;��+��J%

(�� -&�3� �1 ��( )2� )11.(  

  ��0��U0  Z���J��+ ����,�G%� )Peripheral insulin resistant �(

�%��0G     � ������ ���	 
��� ��� &( !&��'�  (�a�� !:��0 )   �� ��(

 X,1��0<,% 2   9���k'" � �����     � ������ ���	 
��� ���   �� ��(

 X,1��0<,% 2� � ��1%O $  $1G �� !(��� &,� $   ��1�G" ���q	 )�O& 

 �( 9�� � &��G  !&�'� %���� ���'C &( ���3 �"1G) ��13.(  

H����I0 ��IU0 )Cross sectional studies�(    X,�1��0 �� ��(

<,% 2         � ������ ���	 
��� ��� &( �;��  !O,�,1�G�" (��a�� ��  �& 

9��k'"�   (��a�� Z�'1S� ��I2    �'C��]; � �K��*�+ �;L��     =��3 ��;

 $1�G%�( i;�0 !&�'�   ��%� )14.(  9���k'"�     (�]��*�+ !&���G  �"�,�3

�0  !�&�( =�&�'�  $� ���  ( �X,�1��0 �� ��(   N��:�K� o���0 & �I2 �

-���� �K�*�+ HL�S (�a��     #�e0 ������ ���	 
��� �� ! NASH 

��1G" )1( � $a�1% &(�  ����� &��(�0  �%,�3 �   � c��0 =�:��0   ���0

����� &��( (��K�� 2  ��� !(�B ���'C � �� )13.(  

� H��0 =�&��'"�  ��$���I0  �3 =�1�&�'�  &( !  =���]; �1��� ��  

 (��K� 9�  &( 
�� �� <,�3 ��&� $  V10  � ��( <,�% 2 �   r��;&�

�9��,G%� $  �0��U0 �  =� ��1K��&(   &( ������ ��	 
�� �� <,�3 $�

 9�  $  =��V10 X,1��0 � ��(<,% 2 L�  �0 ��3�  �0 �Y% $  �0�   ���&

$���I0 9�� &( 9��,G%� $  �0��U0�       ���	 
��� ��� ����  &( ��*U%

 &( ����� 9����� $13��% =�&�'�  )13.(  $����I0 $� 9�� $  $C,; �   !�

$��0� &( =���� &( ! � � ��( <,�3 =�:�0 -�+    !�&�( =�&��'�  &( �� ��(

 ����� ��	 
�� �� j�a%� -�*%�(,  $���I0 ! ���S  � .�"  ��&� 

-�+ � � ��( <,�3  =�&�'�  &( � ��(10  $�  V  �� ����   ������ ���	 


�3 j�a%�  s��1% �;=� G0 $ h�13��]  =L�- �&� �%�0&( �� $ �Q(�(  &( �

N�+ �]C  � �� ��( (�a�� �� !��Q  -��+      ��� &���( =�&��'�  &( �� ��(

� ����� ��	 
��     �K��*�+ �� !��Q,��C ���  !&��'�  &( ��V10  $�  =�

� � ��( 9��k'"N�+ � �� !��Q N�+ o&�,B (�a�� -�%�& !   
��� ��

 ����� ��	��%�0 ������  j�L H���]'; =��0� �S �;(,3 -��*��%�.  

  

��� 	
  

$���I0 �� �$���I0 9�� !  (&,�0-       #0��3 (&,�0 -���Q .(,�  !�"��3  

80  &�'� 0����� ��	 
�� �� $  V1   -(�J1��� ��  ��IM P�D*;)  ��

�K��Q,%,�(  $  -���� $�C��0 -��W%�0&(   -f��� !��" !  =�1��&�'�    !��"
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� -��Q � =�]J8� ��3:+ j,�B -�W*%�( �3�,0��"�3   #0��326  (��K 

 )���(,  $�  g�C � 9� �Y% �� =�&�'�  � =�G'"  !���.�%(,  -�3  

 #0�3 (�&� !�"&���0 =�&�'�  ��IM P�D*; �    ���	 
��� ��

 �����-(�J1�� �   �K��Q,%,� �� !�&�( � �����&  $�0�% !   ��1�  ��]C

$���I0 &( ���3        $�  �����& j��B #0��3 t���2 !��"&���0 .�%(, 

 $��0�(� ���� � $�����I0 $��  (�&� !  � #����� .���/0 �!&����'" (,��C�

!&�'�         #�e0 �� ��( � ������ ���	 
��� ��� �� ��	 $  !�W�( !�"

=���� .�%(,  

$�C��0 �� g+ !  $  =�&�'� �-�W%�0&(   -��%��+ !�&�( $�� !(��K� ! 

 ����3:+ ����IM P�D��*; �� ����	 
���� ���� ������-(�J1���� ���   ��

 �K��Q,%,� ��%(,  
�D1%��%�3 (�Q 9�� ��   =��3 ��+ �; =�&�'�  !&�

�3�( $0�(� �K(�/; &,� $  $%,'% )aS �(�K �" �� .5 ��   =,�2 ��

� $  � �K��&(!O,�,;�+ -�W*��0� .�K�Q &��M :���%� (&,0 � �3 #U1�0  

$���I0 9�� &(� -�+ � � ��( �G% �%����K $�'C �� ���"��m10   � �� ��(

9�W%�������0   �Z��1�����G�� �9��,�����G%�FBS �HbA1c �AST �ALT �  

Low density lipoprotein )LDL �(High density lipoprotein 

)HDL �(Triglyceride )TG �(2 hour post prandial blood sugar 

)BS2hpp � (Body mass index )BMI( " �S��) �"��m10 �� �� �

  X���� �  �%�  �����K =�:�0 :�% � (��� -�3 ��u �"��m10 Z��C &(

$;& �K�� !��  )5-4 $1J" &( ��&� ��&$%�  #M��S H�0 $ 30  ($�U�M( 

� )� ) ��$�8�K $  �� $1J" &( ��& !  �� N�  ��  ��Y% &( =��  $1J"

(�����K H�0 91K�Q �  $�;& X���� �  H�a�:� � -,�0 .�/0   !��� 

�K�� )��  =�,��� �� !:� 
�(��& &( -,�0 
  �)�    .��/0 j��B)

(��& &( !:� � -,�0 $;& X��� �  �"�0 .�/0 � �K�� !��  )  ���

($1J" &( &�  )� �  $��8�K �  � )Y�0�% &,� $  �"�0 .�/0) !   �%��0�

-���%� =�&�'�  &( ($1J" �� �� N�  �3 !��Q.  

-(�( X��� �  �'� !�" � 9�W%��0 &���0 .��v%� -(�( �  �J�� !�"

 X��� � �8&( � �%����K �&�� $�3. -(�(  =,0�� �� -(�J1�� �  �'� !�"

t -(�( �  =,0�� �� -(�J1�� �  �J�� !�"2
χ     &���M #���v; � $��:a; (&,0

��1K�Q.  ����% H&,8 &(�  =,�0�� ��   !��"Multivariate  ���%�0   <�,�%�

 -(�J1�� =,���Q&�3. 05/0 < P  $   ����0 \I�� =�,�B &�(!   ��Y% &(

 $1K�Q�3.  

  

���	 	
  

$���I0     ���&�  &,�Y�0 $�  ���S !   -��+ � �� ��( ��%����K   &( �� ��(

  -���Q �  $G��U0 � ����� ��	 
�� �� $  V10 =�&�'�    j��a%� �"��3

 (���; �� .�3106  �$���I0 (&,0 (�K80 ) �J%4/75    -���Q &( (��8&(

 � (&,��026 ) ���J%5/24   .���%(,  �"���3 -����Q &( (���8&(64  ���J%  

)3/60  � =� (�8&(42 ) �J%7/39       9�W%���0 $�� ��%(,  (��0 (��8&(

    �(&,�0 -���Q &( (���K� ���8/10 ± 8/48     ��"��3 -���Q &( � Z���  

4/13 ± 3/42  Z��      &( �(&,�0 � �"��3 -���Q =���0 H���J; �]�; .(, 

 ��m10HDL ���0    ����0 ��"��m10 ��W�( H��J; � (,% &�(    $�  w(,�  &�(

 $�%,Q  $��� !�HbA1c    � (,��  �"���3 -���Q �� �;L���  (&,��0 -���Q &(

 (&,0 -��Q &( =� 9�W%��07/5  ��"�3 -��Q &( �9/4 ���0  �1�� �  Z,0

) (, 001/0 < P(.  

     � (,�  �"��3 -���Q �� �;L��  (&,0 -��Q &( Z��1G�� �9��k'"

 (&,0 -��Q &( =� 9�W%��08/200  �"�3 -��Q &( �4/174  ����0   j��Q

��( �  ) (,  �1��001/0  =P( .LDL      -���Q �� �;L��  (&,�0 -���Q &(

  (&,��0 -����Q &( =� 9�W%����0 � (,��  �"���3115  �"���3 -����Q &( �  

97 ���0 ��( �  j�Q ) (,  �1��015/0  =P.(  

TG      &( =� 9�W%���0 � (,�  �"��3 -���Q �� �;L�  (&,0 -��Q &(

 (&,0 -��Q3/184  �"�3 -��Q &( �2/125 ���0 ��( �  j�Q   (,�  �1��

)004/0  =P( . 9�W%��0AST ) (&,0 -��Q &(2/32  9��  �S��   ����'��

���0 �   �"�3 -��Q �� �;L�  (�1��)8/20 9�  �S�� ���0 �  ���'��   (��1��

) (, 001/0  =P(.   

�k'"��9 0�W%��9  ��M2   -���Q �� �;L�  (&,0 -��Q &( $1B��

;�; $  � �"�3�� 4/135  �2/121 0� ���  j��Q   ��( �� � �� ��1   (,� 

)004/0  =P .(  

BMI $%,Q $  w(,  �"�3 -��Q �� �;L�  (&,0 -��Q &(   $�� !�

 (&,0 -��Q &(6/28  �"�3 -��Q &( �0/25    �� �0�10 ��  j�Q,���

) (, 001/0 < P(.  �� �;L�  (&,0 -��Q &( �13�% =,2 ��M 9�W%��0

 ��;�; $  � �"�3 -��Q1/103  �3/89 ���0 ��( �  j�Q   (,�  �1��

)001/0 < P(.   

   9�W%���0 � (,�  �"�3 -��Q �� �;L�  (&,0 -��Q &( 9��,G%� ��K�� ��

 �(&,0 -��Q &( =�7/19  �"�3 -��Q &( �5/8 9�  �S�� ���0 �  ���'��   ��1��

) (, 001/0 < P(.  �9��k'"ALT ) (&,0 -��Q &(2/44 9�  �S��   ����'��

���0 �  �1��) �"�3 -��Q �� �;L�  (6/19 9�  �S�� ���0 �  ���'��  ��1��  w(,�  (

���0 !&�0� y�v� �� .V12� 9�� ) (,  &�(001/0 < P Z��C) (1.(  

 �$���I0 (&,0 (��K� #� ��44 ) �J%5/41 -�+ $  V10 (�8&(  � ��(

 �11 ) �J%4/10       -���Q &( ��W'" $�� ��%(,  �� ��( $  V10 (�8&(

� ���%(,  (&,��0 -���+ $��  V1��0 !(���K z���" ��"���3 -����Q &(  ��� ��(  

)001/0 < P) � ��( �� (046/0  =P(  Z��C) (,%2.(  

 .qS �  �9��k'"BMI  ̂ ���D0 #0�B �� =�,�B $     ��]�; ���Q

 9� ,�Q,'"A1c � 9��,G%� ��13�% =,2 ��M �ALT ���0 H��J;  !&�(

.�%(�( =�*% -��Q �( =��0  

  

���  

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

-(��% .�/0 �%��   ��0 $12���3  (,�3 )1 .(    ������ ���	 
��� ���� 

���3  � �	 �1��8 !�"&,*� &( !�� 90:0 !&�'�  9��; ����  �

 <,�3�=� 40 -20 �8&(  �0,'B ���'C�0  �3� )2.(    ��� <,��3

=�(�0 &( ����� ��	 
�� �      &��*K !�&�( $�� �%��G� � 9�G0 (���K�

=,2  �L� �M��  ���1G" � ��(� �0 N��:K� � �� )3.( ,;�+O   ��� :�%

��� -�*% PD*0 ��IM &,� $  ����� ��	 
���   � 9��1�*�  �0�

-(�1GQ    ��0 ����'S $�� !&,R; 9��;  (,�3�     $�  ��0��U0 )�G�%��0

 TB�  $� ��� 9��,G%�Hepatic Steatosis �0  ) ((��Q4  9��� �� .(

$�����I0 �� .���" ��&  � ��� ��( ���G% ���%����K ����&�  ������S !

-�+ $G��U0 � ����� ��	 
�� �� $  V10 =�&�'�  &( � ��(  �  =� !

�0 �"�3 -��Q .�3�   

  

 ����1 ��	
��� ����� ��
��� � ������� .��
� �� �� � �	�������  ) ��"� ��	80  =n) �	�& � (26  =n(  

�����  ����   ����	��± �	��� ������   �����P 

(���) *�  ��+�  8/10 ± 8/48 032/0  

�!�
  4/13 ± 3/42 

HbA1c  
)mmol/lit(  

��+�  72/0 ± 7/5 001/0 <  

�!�
  68/0 ± 9/4 

�./ 0�1  

)mg/dl(  

��+�  6/37 ± 8/200 001/0  

�!�
  2/28 ± 4/174 

LDL  
)mg/dl(  

��+�  0/31 ± 0/115 015/0  

�!�
  8/29 ± 7/97 

HDL  
)mg/dl(  

��+�  0/11 ± 0/47 497/0  

�!�
  3/11 ± 2/45 

TG  
)mg/dl(  

��+�  9/105 ± 3/184 004/0  

�!�
  1/79 ± 2/125 

AST  
)IU/ml(  

��+�  3/16 ± 2/32 001/0  

�!�
  3/8 ± 8/20 

 �"22 ) � 
�� 3� �45 67��BS2hpp(  

)mg/dl(  

��+�  9/30 ± 3/135 028/0  

�!�
  3/16 ± 2/121 

BMI  

)kg/m
2

(  

��+�  6/3 ± 6/28 001/0 <  

�!�
  5/3 ± 0/25 

FBS 
)mg/dl(  

��+�  6/17 ± 1/103 001/0 < 

�!�
  5/11 ± 3/89 

*89+0��  

)IU/ml(  

��+�  2/26 ± 7/19 001/0 < 

�!�
  5/2 ± 5/8 

ALT  
)IU/ml(  

��+�  1/30 ± 2/44  001/0 < 

�!�
  2/9 ± 6/19  

25(OH)D  
)ng/ml(  

��+�  1/30 ± 2/29 264/0  

�!�
  6/25 ± 6/28  

HbA1c: Glycated hemoglobin; LDL: Low density lipoprotein; HDL: High density lipoprotein; TG: Triglyceride;  
AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; FBS: Fast blood sugar; BMI: Body mass index;  
BS2hpp: 2 hour post prandial blood sugar; 25(OH)D: 25-hydroxyvitamin D 
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 ����2�	�& � ��"� ��
� �� �� ���
* ��"� �+�, ��	
��� �����
- .  

����  

�����  

����  

(����) ����!  

�
	"  

(����) ����!  
 �����P 

/� 65�:�  ����  )0/55 (44  )0 (0  001/0 <  

�����  )0/45 (36  )100 (26  

65�:�  ����  )8/13 (11  )0 (0  046/0  

�����  )2/86 (69  )100 (26  

�!�� ;/<�  =1  )5/77 (62  )5/61 (16  109/0  

�>�1  )5/22 (18  )5/38 (10  

 . +8� ;/<�?��:�@�  ����  )8/63 (51 )4/65 (17 068/0  

�����  )2/36 (29 )6/34 (9 

�	:�8> 689�4> ���8�  =1  )2/76 (61 )7/57 (15 578/0  

�>�1  )8/23 (19 )3/42 (11 

  
     � �� ��( <,��3 � $�I �& {,�/2 &( -�3 j�a%� H����I0 �e��

    $�  V1�0 =�&��'�  $� ��12�(�+ $�|G0 9�� =��  $  ����� ��	 
�� ��

 ����� ��	 
�� �� $  V10 �1*�  $�0�C (��K� �W�( $  �G% �� ��(

�0 $���I0 &( �0� ��%,3     =�&��'�  &( �� ��( <,��3 ��&�  $  ����S !

�� $  V10     H�����I0 $���0� 9��� &( $� �3 $12�(�+ ����� ��	 
��

$�����I0 &( .(&�( (,��C� �����%�  !Willner  ����&�  ���  =�&����'" �

$I �&  !NASH     %� $�  ��0��U0 =�:��0 ��      $�� ��3 -�"��*0 �9��,�G  

85  $  V10 =�&�'�  �8&(NASH -�+ i���3 &(     ��  $�� ��%(,  � ��(

  (��B 9�� $� �3 ��"�,2 � ��( $  V10 (��K� 9�� ��	� �=�0� �3qQ

$���I0 &(  ���S !55   �� ��1'� &��G  � �8&( $����I0  !Willner  �

 =�&��'") �0� ��( $ 15.(  

Musso $���I0 �� &( =�&��'" �    $�  :����%��10 � ��;�'1G�� !

 $��  �������� ����	 
���� ���� ����&�  &,��Y�040 $����U0  ���  i;���0 !

 � ����� ��	 
�� �� !O,�,�:�K,;�+32 $��U0 ^�& �  i;�0 !   !��"

$12�(�+ �/�D*;   ������ ��	 
�� �� <,�3 $� �%(�( =�*% =�%� .�%�

� ��( $  V10 (��K� 9�  &(   V1�0 =�&�'�  &( � ��( <,�3 ��K�� �� �

�0 L�  ������ ��	 
�� �� $       ��� ������� ���	 
��� �� � �3� 

�0 � ��( $  V1 � !��  �I2 #0�B       ���&�  ��  �$����I0 9��� &( .��3�   

72   ��� $  V10 =�&�'�  &( � ��( $  V1 � �I2 $� �3 PD*0 �$��U0

 ����� ��	 
��2 �� �1*�  � ��   9�� ��B $� ��� $�0�C �W�( (��K�

     � 9��,�G%� $�  ��0��U0 N��:�K� ���2 $  �1*�  �$���I0 9�� &( $�M��

)�:%� N��:K� ) ��� -�3 =��  !�� !�"16.(  

$���I0 &( =�&��'" � -��+ 9�GS  $� �%(�( =�*% !� <,�'a0 &(  ��

76 �$���I0 (&,0 � ��( $  V10 &�'�  63  ) &��'� 9/82  ��8&(  V1�0 (

 i�,10 .�%(,  !�� �,;�R1�� $ P2�3 -(,; ! %� �    $�  =���V10 &(

 g��,;�R1����5/4 ± 4/29 j�Q,����� ���  ��� �0�10 � &( =����V10 ����	   

8/3 ± 8/24 j�Q,��� �  � �0�10 (,    !&��0� y�v� �� �.V12� 9�� $�

���0 .(,  &�( !�; ��'�&�( ���G��Q � BMI     y��v� �� -���Q �( 9�� 

���0 !&�0� ) (,  &�(17.(  

H����I0 ��2� =�*% -(�( �%� $� j&��� ���, �10 �   <,��3 N��:K� 

Non-alcoholic fatty liver disease )NAFLDi;�0 ( ����   ��"

��� ��� }�M( ����M� $� �a�0 $   ����  NAFLD  ��0  ��%,�3  �,��" 

$12��3 -�*%  ��%�.  j&����  ����, �10  ��   $�B,'a0 !� ��   ��I2 #�0�,B 

-�'B ��M !- �M��B &( &,~S �0��U0 $  9��,G%� $12��3 �0 (,3. 

�0��U0 $  �9��,G%� Z�hG0 (�a�� ZV12� -��2u ! � �� :��,b�� � &( 

�K�   !��"  X��GS  $�   9��,�G%�  ����  $��  ��C,0   =����C N��:�K� 

!�"���� 
�� �� �K�  � �� $  �� � (�a�� �0 �,;�R1�� (,3. -�VB 

�  �9�� �0��U0 $  �9��,G%� TB�  � �� =,�����G���+  ��0  (,�3  $�� 

(,2 TB�   Z���K  =��3  9���,1���  !��"  � � ��]1��  #�]�G;  �K��*�+ 

�,;�R1�� -(�� $   �'��  ��;�b",;�R1���   ������ ���	 �  �����K  !��� 

�0 (,3 )18.(  

H����I0 $13qQ �W% !(��10 g�C �T%h0   �'�G��Q�b��" ��M��� 

� �0��b���b��" �& $  =�,�B #0�,B �I2  !&�'�   ������ ��	 
�� ��

�K��0 -(�� �%�. �I2 #0�,B $12��3 -�3 ! !&�'�  9�� #0�3 $�qm; ! 

#0�� �!��&� �,� $�qm; ! 9�R;��+-  �!�����  !��   g�+  Z��R���,%OO � 

�"��Q �� �"�&�( �0 ) ��3� 19 �4.( 

Bacon � =�&��'" =��  �%(�� $�   ������� ��	 
�� �� !&�'� 

�0 �%�,; &( !&��G  �� (��K� =��  $12��3 �I2 #0�B -�3 (�a��   (,�3

)5(w �0� &( ���]%� NAFLD �  �M�� � N��:K� �0��U0  $�   9��,�G%� 

$  =�,�B �(  �I2 #0�B$12��3 -�3 !  !,�M  i;��0  ) ����21-20(. 

<,�3 !L�  NAFLD � �K���% =(,  H�BV�� &( $��0� ! ��� ���� 

�=� TB�    ��Y% .V1�2� &(  $��8,;  $�   j��a%� ^�&  !��"  ��/�D*; 
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�'C�]; �� j��M� <�� � $  ^�& !�" �%�0&( ���C -�3 ���. ^V; �" 

!��  N�+ �� !��Q =�0&( NAFLD $  #��( =��UK H�BV��  �K��� &( 

(&,��0 :%O,;���+ !&���'�  &����G  (����v0 ���0� ���1��G"  �Z���S ���" $�� 

!O,�,�;�  !��"  !&��'�   $�  �(  $1��(  !  ����  ��"�&�( �  j,'�� �   :��%

HLV12� ���, �10 )�GU; !��  �0 ��%,3 ��� �" NAFLD $   =�,��B 

�J�� �� !&�'�  !�" !�� �  ��"�0 ��� $12��3 ��0�B �0 (,3. 

&( $���I0 ! ����S �,;�R1�� !�� $   ��'�  �K��Q,%,��  (&,�0 

&��M � ���&� �K�Q $� ����GS � ��8�/12� =� &( $G��U0 �   &���0

�K�   �12���3  $�   =�,��B  (&��%�1���  ���V�  $�   ���;�; 83  ��8&(  �  

100 �8&( ^&�:Q -�3 ) ���23-22 .(  

&( 9�� �N"�f+ ��I0 �I2 #0�,B  -��3  !���   �,;�R1���  !��� 

��M) =,2 ��13�% P2�3 -(,; ! ��%�  \I� !�; ���'�V+  �����G��Q 

Z��1��G��  �j���;)�:��%� !���� !���" � HbA1c���  (  #��0�,B .q��S

^��D0 �Q (&,0 ��&�  &��M �K�Q    =�,��B $�  9� .qS �� g+ $�

^��D0 #0�B �� ���0 H��J; �,�" $� ���"��m10 �]�; ��Q  =��0 !&�(

    #0��3 ���%(,  �1�*�  (&,0 -��Q &( � ��13�( -��Q �(HbA1c  ���M �

 �Z��1G�� �9��,G%� ��13�% =,2AST �ALT     $1B��� �( =,�2 ���M �

�0  .qS �  �9��k'" .��3� BMI   ̂ ���D0 #�0�B �� =�,�B $    ���Q

 �]�;HbA1c   � 9��,�G%� ��1�3�% =,2 ��M �ALT   ����0 H���J;  !&�(

(,C� �  #0�,B 9�� $� �%(�( =�*% -��Q �( =��0  g��,;�R1���  r��;&� 

=�*% �%(�(. �0 =�*% �s��1% 9��  =�&�'�  &( � ��( <,�3 $� �"(  V1�0

    ��0 L��  ������� ���	 
�� �� $        #�0�,B .q�S ��  ��1S � ��3� 

^��D0  ��%�0 � ��( �  i;�0 #0�,B ��QHbA1c  � �1�3�% =,2 ��M �

���0 r�;&� 9��,G%� -��"( =�*% $� ��13�( !&�(  =��0 )�v0 r�;&� !

�0 !&�'�  �( 9�� �3� .  

  

#�����$ � �%&!  

9�� #8�S $��U0  =����+  $�0�% -&�( ! !  ��1�(� $�K�S !  !� ��'�%  ����B 

 �%����-&�'3 $   !292262 -�,S 
,/0 ! j�1v0 �%���0 �*"�f+ 

-�W*%�( =�]J8� ��3:+ j,�B $� ��� �  ���'S !�" !,��0 �  !(��0 

j�a%� $  �%���0 9�� ���&. $���� 9��  �� H�'S� 9�� =�:�:B ���U; 

� ��*; �0 #'B $  ���. 
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Abstract 
Background: Nonalcoholic fatty liver disease (NAFLD) is the most common chronic liver disease in Western 
industrialized countries. The pathogenesis of NAFLD has not been clearly determined, but the most widely 
supported theory is the mechanism of insulin resistance. Therefore, the aim of this study was to evaluate the 
frequency of diabetes and pre-diabetes in patients with NAFLD.  

Methods: The present study was performed on 80 patients and 26 healthy controls matched for age and sex. 
Patients were diagnosed with NAFLD through ultrasound and were selected. From each participant, a 5 cc 
sample of blood was obtained and sent to a pathology laboratory for analysis. Quantitative data and qualitative 
data were analyzed using t-test and chi-square test, respectively. Moreover, multivariate tests, such as regression 
tests, were used where necessary. 

Findings: Among the participants, 64 (60.3%) were women and 42 (39.7%) were men. The average age of the 
subjects in the case group was 48.8 ± 10.8 years and in the control group was 42.3 ± 13.4 years. Of the  
106 participants, 44 patients (41.5%) had pre-diabetes and 11 (10.4%) had diabetes; all were in the case group. 
In the control group, no subjects had pre-diabetes (P < 0.001) or diabetes (P = 0.046). After removing age as a 
confounder, the only variables that differed significantly between the two groups and were higher in the case group 
were hemoglobin A1c (HbA1c), fasting plasma glucose, insulin, cholesterol, aspartate transaminase (AST), alanine 
transaminase (ALT), two-hour blood glucose. Moreover, with the removal of BMI as a confounder, only 
hemoglobin A1C, fasting blood glucose, insulin, and ALT showed significant differences between the two groups. 

Conclusion: This study showed that the prevalence of diabetes in patients with NAFLD was high. Even with the 
removal of confounding factors, factors associated with diabetes, such as hemoglobin A1c, fasting plasma 
glucose, and insulin, had significant association with this disease, indicating a strong relationship between the 
two diseases. 

Keywords: Nonalcoholic fatty liver disease (NAFLD), Diabetes, Pre-diabetes 

 
Citation:  Pakzad B, Abbasi-Veldani N, Akbari M. Determination of Frequency of Diabetes and Pre-Diabetes 
in Patients with Nonalcoholic Fatty Liver Disease and Comparison with a Control Group. J Isfahan Med 
Sch 2016; 33(368): 2440-7 

 

Original Article  


