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"+��� ���� .�% "��� ��   GH�I
 y�J+ �! !��� k� �@BMI  ��! �

��'�  (�
 :  �2
χ  .�% �!�L�+� ���-� �! ���� 7�3%    G-H�I
 ��-*

BMI   � �!�L�+� �� S3P2
χ �J��� .�% �M+��
 � 43�  "N�-W   �-��� �

 � �!�L�+� �� X3�Z�8 (�3+��� ��
 �! 
 ��* GH�I"��� ��  ����� .�%

��
 �! b�M@�� 4�� h�� !��
  �m-+ .��� ���N "��� ��  ��-
 �! �1 

$��	@  ���� ��
 �! �((  �!�
) ��F � (��+�3;) 4+2  ���3� $��	@

"--9�S3 �--38�	 ���--� )≤ 1  ��--�L* �! �&�--+> 1 �--�L* �! �&�--+ �(

 ��j3-+ �3	a�   (�3-��)  ]�-\
 h�-&  ��j3-+�  z�-@    ]�-\
 ���j3-+

�j3+ �(����= ("*�j�P�! �`Hm�! �`Hm�! �� ) ��3\�@ (�S3
 � .���  

 ��
 �!3  $
�-% "��./ ��!�& �"HMN ��*�3q�
 �� ���& �  !��-	@

��&� ) "��./ ��* �("'�  ��-&� `-VP   ��-* ) "��.-/  ̀ V�
�-P �`V�-
 �(

(Q�� �Q�� �3/) (���F �3L3� �(!��� �&�+ ��*�P )h��: k��+ �

 �� � ��'� "T �! 10 �?3N!(!��� �&�+ �( h�% )h��:   �-� k��-+ � �!

  � �-�'� "T 10   �(�-?3N! �H-=� �       ���-@��) Q��-� �-@ (!��-� �.-/

("Pl�T �^+��
�  ]�\
��&� � ) �P��M=  ��-��� �VP ]�= ���3'*

 �� �P��M=  �≥ 4 ��� ��L* �!   ��-	��
 ]�-\
 �(  �.-/ 43-# ) "-'� �(

 ]�\
��@ ��./ )("L3��   ��9-% ]�-\
  ("-'�)�   ��-W ]�-\
 

 � ("'�)��pN ]�\
 ("'�)   ��-
) "��pP ��
 �! .�% ���� �VP �!

4.��� ���= ( � � �'� ��! $��?�
 ���{� ���� ���3� $��	@ �(  

 �-'* �! �  ��-*S38�P:   !��-�  �-�BMI  ) "-	3MT> 25    �-� h���-H3�

  ) "--	3MT �--'� ��! � (k--��
��
> 80  "�P�--+    �(�--P  ���--� �--�
   

> 94 "�P�+  ((�!�
 ���� ��
 �� ���� (���&��M
  .�P�-% ���� �VP �! 

 S38�P: X� ��3	'F $� S38�P: ���� �!�?MT  K�-+� �� ��% ����   ��-F

S-----3P  .�-----% h�-----�P�h�-----P  �  ��S-----�SPSS �I-----ZP � 18   

)version 18, SPSS Inc., Chicago, IL(   ���-� �-'* � 8�P:3S  �-*

�!�L�+� �% .050/0 < P �� (���& [J+ �	
" ��!� �% ���� �VP �!.  
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"�|�� ���� �! �	8�J
 !��
 !��� "H� ��*  ��-*   � "-P � G-H�I
 

 �! �'� ��!���F 1 
: .�+� �� !���   ( � �-� !��-� �� �MZP u�W

"	3MT  !�� ��-�3� ��-�3� 4+ ����! � � �-P     (�-P:  � ���-�3� �-=�!

    �� u�-W !��-�  � ��-�'� �=�! .�P!�� �!�� }��! � (�-P    $39-�@

"
  �=�! .�P!�!� �! S3P ����! 7�3%     �-� !��-� �-� �M-ZP u�W !��

      "'9-% "N�-W �-� !��-� .�-%�! "pF�@ $��N O��S� �"	3MT ( �

 �� !��� �� �MZP�'� ��!    � ( � ����! S-3P "-	3MTBMI   ���-�3�

  � ����3� �=�! � �P!��(: (�P  �* �
 �e   ��j3-+ 7�3-% .�P!�� $*

 (�3��  �-W �-� !��� �! S3P ����! 43�)'* �    �-� �M-ZP "'9-% "N

 !���"	3MT �'� ��! �� .!�� ���3�  

 �--�.q@ ��--*���� �--� �--F�@ �--� (���--��� ���--% k--� �@  �! ��

���� ��*  � "P � GH�I
 �! �'� ��!���F 2  -
:   �-=�! .�-+� ��

u�W !���  � ���'��  ( � �� !��� �� �MZP�"	3MT ��&�    "��.-/ ��-*

�! `V�
�% � ��(: dH/�  �� �./ �* ��'�"
 �F��   7�3-% .�-P   �.-/ �-�@

(!��� ��&� �! �  h�%        �-=�! .!�-� �-�'� u�-W !��-� 43-� �! S-3P

u�W !���  � ����3��  �� �MZP   �"-	3MT ( � �-� !��-�  ��-*�P   �� !�-�

k��+ "
 �@ ���! .�P   �-� ��!�-& �-j�! !��
 �!   �-�.q@ ��-*���� ��� 

 ���L@"�	
 ���! ���� 43�  GH�I
 ��*BMI   .�%��P !�F�  

�@      ��-&� !��-	@ �-� �-F�@ �-� !��-� k�      �! �-P� �� "��.-/ ��-*

���� T �� �'� ��! GH�I
 ��*��  -�	
"   !�-� ���-L�
 ���!n   �-=�!

�� !���  � "'�  �"'9-% "N�W   ��-&� �-+ �  "��.-/   ���-%�! �-P� ��. 

43�)'*�  !��� �� �Z��?
 �!�"	3MT �'� ��! �� ��&� `VP  "��.-/ ��* 

"'9% "N�W �� !��� �! �'�"
 �� �./ ��'� � !�� �    � h�-% ��-P���F

 �� ��*�P��@ �@]�= "
 � �P!�'P  �� �P��M= ���3� "-
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 !��� k� �@K�+� ��  ��*�./ ]�\
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 ����1��	 
�� 	� ����� �	�� ����� ����� ������ . � !�� "�# $%�& ���' " ��( 	�� � �)��1 

 �����

P3 

��� ��� 

 �����P3  

���� ��	� � (������� �� ���� !�) #$��   

#�%� #&	'  

)1039  =n( 

 ,-� �	.�

#�%�  

)1013  =n( 

#/!01  

)1551  =n( 

30 ≥  

)432  =n( 

9/29 -25  

)1648  =n( 

25 <  

)2377  =n( 

�!:�� 

001/0 < 2/7 ± 6/38 5/7 ± 1/37 9/7 ± 7/34 001/0 < 8/7 ± 9/39 4/7 ± 4/38 8/7 ± 3/34 -� (���) 

001/0 < 1/12 ± 6/74 2/13 ± 1/70 1/12 ± 0/64 001/0 < 7/16 ± 1/87 2/9 ± 3/75 8/8 ± 0/61 (%"01�#2) �3&  

001/0 < 3/4 ± 1/28 8/3 ± 4/25 1/4 ± 9/22 001/0 < 2/7 ± 8/33 3/1 ± 0/27 0/2 ± 1/22 �1$ 45�
 � 2) ���6(76"�" � "6 %"01�# 

001/0 < 78 60 43 001/0 < 59 49 62 �3 )����( 

001/0 < 90 86 74 001/0 < 73 91 90  �89! )����(  

004/0 53 60 58 001/0 < 48 54 62 �!�:���� ;<#=>$ )����( 

040/0 16 13 13 070/0 16 15 14 �??2 @"=�  ���:#� )����(  

001/0 3 2 1 001/0 < 4 2 1 A6�B� �6 < C� )����( 

001/0 < 59 63 69 210/0 61 66 65 ��DE �	B�#E "F� 3�2 )����( 

1 43jP�3
 ��!�?
 h�'@ .± ]���P� ��3	
 ����Z* �� SF !���
 UI�
  n��%2 "P�� �38�	 4�%�! .≤ 1 �&�+ �! ��L* n3 ��-
: �+! �� .   �One-way ANOVA     � ��-+�3; ��-*�3q�
 ���-�

(�
 : 2χ ��ZZ� ��*�3q�
 ����  

  

 7�3%��	
 ���� -      �-	8�J
 !��-
 !��-� 43-� �! ���
  

9/23 .!�� �=�!    �!� �! �-��� 7�3-% (�S-3
    G-H�I
 ��-*

BMI  �!$9% 1 � �MZP �*� �	@ � h�� �P�%�$   ��-� ��-%� 

��	
 ���� - ��
�  �!!�� �*�  GH�I
BMI  �! �'� ��! �

���F 3 :
h�� ��
 �! .�+� ��� ��?
 �! u�W !����Z  !��� ��

MT ( � ��3	"� 58 �=�! �P�%   �-��� �� ���� ���� ����3�

���%�!    = �P�-% �M-ZP)58/1 �95   �H-=� �-=�! �   :(�-�3'T�

98/1 -25/1( .  

  

 ����2��	 
�� 	� +,-' �� ./'�� "�#	�!�	 �0) 1� ����� 2+1�' .  � !�� "�#$%�& ���' " ��( 	�� � �)��1 

 �����P6  

��� ��� 
 �����P6 

���� ��	� �  �� ���� !�) #$��

(������� 
�!:�� 

#�%� #&	'  

)1039  =n( 

#�%� ,-� �	.�  

)1013  =n( 

#/!01  

)1551  =n( 

30 ≥  

)432  =n( 

9/29 -25  

)1648  =n( 

25 <  

)2377  =n( 

020/0 4 4 3 170/0 4 4 3 1 �G& ���D$ �B�HI ��! �G&) � 

����/ (3&� 28 27 24 27 27 24 2 

65 68 72 67 66 71 3 

005/0 56 61 62 001/0 < 50 60 60 �G& JF� �B�HI ��!2  

001/0 < 81 83 90 001/0 < 76 84 89 ��B1K L153 

001/0 18 16 12 001/0 18 17 13 ��!�� 7B"� ���154 

010/0 74 77 79 001/0 < 70 76 80 %�
 7B"� ���154 

040/0 24 20 21 140/0 26 22 22 �??2 @"=� � ���>C�5 

290/0 27 27 23 130/0 26 23 25 2 < ���#
1� @"=� ��1#M)/ (3&� 

50 52 52 49 51 53 5 -2 

17 16 18 18 19 16 8 -6 

4 4 5 6 5 4 8 > 

020/0 6 6 6 090/0 6 7 6 �0"! �HI @"=���! �?$  �� ;�DE�)

(� �! 32 37 40 39 39 37 3 -1 

33 34 29 31 31 32 6 -4 

37 21 22 23 20 24 3&� "! 

1���Z* �=�! ��!�?
 h�'@ . n2��&� ]�\
 ���� �� "P�Z� .  `V�
 ��T �� "��./ ��*»dH/�«  ��»��3'*« �!�! r+�; �� �P� n3 (���F !��
 �! �� "P�Z� .»^+��
 «�� »"�� �#  � ���3�«  ��

�!�! r+�; �P� n4 �� "P�Z� .≥ 10 "
 ]�= �N� ��*�P �� h�% ���� �?3N! ���� n5 �� "P�Z� .≥ 4 ��� �! ��L* �P��M= ]�\
 "
 ���� n6(�
 :  � ��
: �+! �� . 2χ  
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 ����3 .4/5) "��� ��& 6+��' � 7�% 8)�& "�# 8(9�	 "��� - "��� ��	 	� � !�� "�# ���' $%�&  "��( 	�� � �)��1 

��� ��� ���� ��	� � ���� !�) #$�� (������� ��  

#�%� #&	' #�%� ,-� �	.� #/!01 ≤ 30 25 -9/29 > 25  

)93/1 -35/1( 61/1 )49/1 -02/1( 24/1 00/1 )98/1 -25/1( 58/1 )46/1 -08/1( 25/1 00/1 5 ���%� 

)94/1 -27/1( 57/1 )49/1 -99/0( 21/1 00/1 )90/1 -05/1( 47/1 )49/1 -08/1( 27/1 00/1 ��� 1 

)83/1 -17/1( 47/1 )46/1 -95/0( 18/1 00/1 )75/1 -02/1( 33/1 )46/1 -03/1( 23/1  00/1 ��� 2 

)85/1 -13/1( 43/1 )41/1 -90/0( 12/1 00/1 )71/1 -97/0( 29/1 )47/1 -03/1( 23/1 00/1 ��� 3  

)65/1 -96/0( 26/1 )34/1 -84/0( 06/1 00/1 )48/1 -75/0( 06/1  )41/1 -93/0( 14/1  00/1 ��� 4 
1 ��
 1���� $��	@ : +��F � 4 ���
 2 ���3\�@ (�S3
 � (�3�� ��j3+ �"9�S3 �38�	 ���� ���3� $��	@ :��
 3 $
�% "��./ ��!�& ���� ���3� $��	@ :��&� ��9@ �"��./ ��* ��&� `VP �* �

"��./� (�S3
 (���F �./� �+�& /.�(!��� � �H=� � ��&� �@ Q��� 43� � "��./� �(!��IP �P��M=  (�S3
�
 ]�\
��./ 43# ��	�  (�S3
���@ ��./ ]�\
 ���9% ]�\
 ��W ]�\
  � ]�\


��pN ��
 �4�!� !��
 �! �'� ��! ���� ���3� $��	@ : �!�@ U��% GH�I
 ��* � �!� !��
 �! ( � ���� $��	@ � "P�� $��	@ �� ���& ��'� ��! GH�I
 ��*  �! ��% h��P� ��*3 ."HMN ��
 

  

 
6;& 1	 �9!%� <��& ."��� 8(9�-  $%�& � !�� =��> 	� "���

���' " �)��  

  

 $��	@ ��  ���-F � 4-+ �{�      � (�3-�� ��j3-+ �"-9�S3 �-38�	

��3\�@�  4-��  b�-M@��   "-�	
 (�-�)'*  �!�-� ��!  �-
�    �-{� $��-	@ �-� 

��.q@ ��*���� � �� � ��P� �  ��'� ��! 43-� b�M@��   � ��-P� � "N�-W � 

�'� ��!   "-�	
 �-8�#  � ��! �  }��-�    = �P�-% �M-ZP) �-%06/1�   

95 �H=� �=�! �  :(��3'T�48/1-75/0( ̀ 3?�-Z
 b�M@�� .  "-�	
 ���! 

� ��P� 43� �  �-��� � �'� ��!  ��-	
-  ���-
  ��*�-�
  �-%  �-� n

���T  "�# ���;  $��	@  ����� �*�3q�
 ��*���� �H'F  � ��?8�� �

��.q@ �� "'9% "N�W �� !��� �43 �=�! � ���� ����3� �P�%  �-� ���

���%�! ����  = �P�% �MZP)43/1 �95  �H-=� �=�! �  :(�-�3'T�   

85/1-13/1(�!�F� 4�� �� .  ��% $��	@ ( � �3q�
 "�N�4�� b�M@��   �

�--8�# "--�	
  = �P�--% �M--ZP) �--% }��--� ���!26/1 �95  �--=�!

�H=� �  :(��3'T�65/1-96/0(.  

S38�P: "�N� X39L@ �� �* ��F) ��� ���=���F 4(�   b�-M@��

�	
"  .��P ��� (�!�
 �! ���� �� ���� � "N�W 43� ���!  

  

 ����4 .4/5) "��� ��& 6+��' � 7�% 8)�& "�# 8(9�	 "��� - "��� ��	 	� � !�� "�# ���' $%�& " @/A B��( 	�� � �)��  C�>� �� ��& "�D�8D�1 

��� ��� ���� ��	� � (������� �� ���� !�) #$�� 
;�� < ����#=> 

#�%� #&	' #�%� ,-� �	.� #/!01 ≤ 30  25 -9/29  > 25 

)98/1 -02/1( 42/1 )61/1 -92/0( 22/1 00/1 )08/2 -00/1( 44/1 )57/1 -00/1( 25/1 00/1 5 ���%� ���"�  

)19/2 -04/1( 51/1 )61/1 -87/0( 18/1 00/1 )95/1 -83/0( 27/1 )68/1 -01/1( 31/1 00/1 ��� 1 

)10/2 -97/0( 43/1 )52/1 -80/0( 10/1 00/1 )86/1 -76/0( 18/1 )63/1 -97/0( 26/1 00/1 ��� 2 

)17/2 -97/0( 45/1 )36/1 -69/0( 97/0 00/1 )77/1 -69/0( 11/1 )60/0 -92/0( 21/1  00/1 ��� 3  

)04/2 -84/0( 31/1 )30/1 -63/0( 90/0 00/1 )85/1 -62/0( 07/1 )61/0 -86/0( 18/1 00/1 ��� 4 

)11/2 -31/1( 66/1 )62/1 -96/0( 24/1 00/1 )25/2 -25/1( 68/1 )59/1 -06/1( 30/1 00/1 5 ���%� ���3  

)09/2 -23/1( 60/1 )64/1 -94/0( 24/1 00/1 )21/2 -18/1( 62/1 )55/1 -01/1( 25/1 00/1 ��� 1 

)00/2 -13/1( 51/1 )66/1 -92/0( 24/1 00/1 )04/2 -02/1( 45/1 )53/1 -96/0( 21/1 00/1 ��� 2 

)04/2 -12/1( 51/1 )65/1 -89/0( 21/1 00/1 )05/2 -00/1( 43/1 )59/1 -98/0( 25/1 00/1 ��� 3  

)93/1 -88/0( 32/1 )57/1 -83/0( 15/1 00/1 )53/1 -62/0( 97/0 )41/1 -80/0( 06/1 00/1 ��� 4 
1 ��
 1+ ���� $��	@ :4 ���
 2 ���3\�@ (�S3
 � (�3�� ��j3+ �"9�S3 �38�	 ���� ���3� $��	@ :�
� 3   $
�-% "��.-/ ��!�& ���� ���3� $��	@ :  ��-&� ��-9@   �"��.-/ ��-*   `-VP

��&� �*"��./ �� (�S3
 (���F �./� �+�& /.�(!��� � �H=� ��&� �@ Q��� 43� � "��./� �(!��IP �P��M=  (�S3
��./ 43# ��	��
 ]�\
  (�S3
���@ ��./ ]�\
  ���9-% ]�\
 

��W ]�\
  ���pN ]�\
 ��
 �4� $��	@ :�!� !��
 �! �'� ��! ���� ���3 �!�@ U��% GH�I
 ��* � �!� !��
 �! ( � ���� $��	@ � "P�� $��	@ �� ���& ��'� ��! GH�I
 ��*  ��*

 �! ��% h��P�3 ."HMN ��
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 ����5 .4/5) "��� ��& 6+��' � 7�% 8)�& "�# "��� 8(9�	 	�;'- "��� ��	 	� � !�� "�# ���' $%�& " ( 	�� � �)����1  

��� ���  ���� ��	� � (������� �� ���� !�) #$�� 
;��  ?!/�<  

#�%� #&	' ,-� �	.� #�%� #/!01 ≤ 30 25 -9/29 > 25 
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Abstract 
Background: Obesity is among the factors that are linked with gastroesophageal reflux disease (GERD). 
However, findings of previous studies on the relationship between obesity and GERD were conflicting. We 
aimed to assess the relationship between obesity and GERD in a large group of Iranian adults.  

Methods: This cross-sectional study was performed on 4457 adults. Anthropometric measures were obtained by 
the use a validated self-reported questionnaire. Subjects were classified into three categories based on their body 
mass index (BMI): normal weight, overweight and obese. Also they were classified into three categories based 
on their waist circumference: normal, abdominally overweight and abdominally obese. The prevalence of 
gastrointestinal reflux disease was assessed according to Rome III criteria. Additional information about other 
variables was obtained using a self-administered questionnaire. 

Findings: The prevalence of GERD among study population was 23.9%. In crude model, the obese individuals 
had a 58% greater chance for GERD [odds ratio (OR) = 1.58, 95% confidence interval (CI): 1.25-1.98), 
compared to those with normal weight. However, after adjustment for dietary habits and waist circumference, 
this association disappeared (OR = 1.06, 95%CI: 0.75-1.48). After adjustment for confounders, those with 
abdominal obesity had a 43% greater odd for GERD (OR = 1.43, 95%CI: 1.13-1.85). However further 
adjustment for weight interaction lead to a non-significance association (OR = 1.26, 95%CI: 0.96-1.65). 
Stratified analysis by gender revealed no significant association between obesity and GERG in men. But obese 
women had 43% increased odds of GERD and abdominally obese women had 51% higher odds of GERD; 
although adjustment for the mutual effects of waist circumference and weight disappeared these relations. There 
was no significant association between general or abdominal obesity and frequency or severity of GERD, after 
adjustment for all potential confounders. 

Conclusion: General obesity was significantly associated with increased risk of GERD; however, this 
association disappeared after controlling for dietary habits and waist circumference. Abdominally obese 
individuals had higher odds of GERD, compared to those with normal waist circumference. 

Keywords: Gastrointestinal reflux disease, Body mass index (BMI), General obesity, Abdominal obesity 

 
Citation: Dehghani F, Rezayat A, Saneei P, Hassanzadeh-Keshteli A, Daghaghzadeh H, Esmaillzadeh A, Adibi P. 
The Association between Obesity and Gastroesophageal Reflex (GERD) in Iranian Adults. J Isfahan Med 
Sch 2016; 34(382): 495-505. 

 

Original Article 


