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�MC `���( � �"�7 ��/ ,�==��E�K��> K�� �"��( 5 �?2"

 e�f� &���� � [�� ���r: �/ �
�: �/ � �h �/ l?:��

J���!�� O�$>
 � ����! K�� ���%]����) �  2	d� &��
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 @��	�2�HDL Z� D� �� � ��C &��-)�� � �����

u��7 J���!�� &�� Z� ,�r	%� �/ �	)��� ����! K��

@�� �! ���$: D�	�E� ���%�H� ,��;	� �=7 &�� .@�� &��

���7 `��! D�	�E� ���%�H� J���!�� &�� ����! K��

\�� ���=( �/ �	)��� ���H &��/ `��$: �/ �2#� ,�==G

V��d� O�$n� ����/ O���$) �v=
 ��% ���>	S� &���H
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�,������������������� � ������� ���� ���	 
��� �� ���������� 
���� �U

�/ &I��� O)��� � �2�f9: O�$n� �����% e�f� .�/

��/ j�?:�� � �	)��� &I��� `G ���>	S� �??% \8� O2(

J���!�� �	)��� &I��� ��"�7 �MC � �	)��� ����! K��

�! ,�')� ���H��
 @�� D� � .,� O?�� ���# �/ ��

 v��!)OR (�/��=�>i� �2#�)Rb) %CI (�! ����� .&��/

 \��')� �/ v��! O?�� �����;: �2G ���� �/��Z��

���7 J���!�� &�� K�� ��'�� ����� ��	)��� ����!

J���!�� K�� ���7 Z� _� �� � �	)��� ����! �/ ��

@�� � �	%��� ��;	� _� ���=( _�	�E� ���%�H� &��

�! ,�')� .���>� ��/ j�?:�� &�: ��>G �� ����/ ,�:

@��	�2G ������2HHDL- � _���	��% ��C��-) �

���7 �/ �	%��� &����;	� ���=( �/ _���	%�� &��

J���!�� K�� @�� Z� ,�r	%� �/ �	)��� ����! &��

V��d� `��$: �/ �,��;	� �=7 �MC ���%�H� &���H

 �����% e�f� O�$n� ����/ O���$) �v=
 ��% ���>	S�

��! ���$: ��	)��� &I��� � �2�f9: O�$n .,� �/ ��

 ��=�>i� �2#�) � �	/ ���%�H� ���#Rb%���! V��'H.

�	)����

�$��M� ��� ��)� �=% �������R/��±U/*Q� @�%

�h ���/ ,�: ���>� ���������W/*±b/�W�	� �/ 1�H�2�G

 � �/ </��*�%�h���/ �� �� .J���!�� ������� K�� 

O�$>
 `� � �	)��� ����!WW.p±*p.RZ�� � 1�H)�/

��:�:b/R�±p/Ub��/UQ±�/�U� ���� � Z�� � 1�H

���Z (�/ .���7 � �$��M� ��� ��)� ��fd-� &��

J���!�� K�� �	)��� ����! @��
 ��,�! ,� \��>�

O%� .�=$� ��i �/ ]�/ ���7 � ���� <�Z�: 	-�/ &�� �

�/ ����� ���7 Z�)R/bp`/�8� �R/�Q.(% u��7 ��)�

�=$� ��i �/ @�� ���7 �/ ����8� � 1���7 �	���
 &��

)�/�U`/�8� �W/*b@�%(�	-�/ ���/ ,�: ���>� &��� �

)U/�W`/�8� �R/�U</���	� �/ 1�H�2�G(.� ��� ��=7

 �	-�/ �>G)W/R�`/�8� � W/R��	��%�	�(: �&������2H

 �:]�/)�/�** `/�8� � */��� �2���% � 1�H�	��(�

@��	�2GHDL ����� �:)W/*U`/�8� �W/*W�2�� � 1�H

�%�	�� (�:]�/ _���	%�� � _���	��% ��C��-) �)�/

��:�:W/��* `/�8� � R/��� �2�� � ,��
 �	��/WW�

`/�8�b/Wb�2��,��
 �	� (���/ .)��� �	-�/ O

J���!�� K�� .G ��)� � ����! ��9: �:)Q�/QP<(�

&����%)Q�/QP< ( �:]�/ �T�f9: �/ �)Qb/QP< ( ,���-�

�!.

.�I�	)���� J���7 ��S �/ ��)�J���!�� &�� K�� 

����! @��
 � �	)����O%� ,�! ,� ��-� .&I���

 ,�')� �=" Z� �	)��� &I��� � ���Z�� �	)��� � ,�!

 e�f� �gG��S �G &��)�J���!�� K�� ����! �=	!� ��

 e�f� `"��S �G &��)� �/ O?��J���!�� K�� ����! ��

�=$� ��i �/ �=	!� �/ �	-�/ &��)Q�/QP< .(��A:��� 

.�I� Z� J	)��� e�f� \��')� �/ '�� �?�) `G �

J���!�� �=$� ��i �/ ����! K�� O)�� \��G &��

)Q�/QP< .(�#� ��'�� e�f� ��$��� </�=� Z� ,�')� �="

 �1���7 u��7 ���@�� u��7 Z� �	-�/ �/��/ e�f�

J���!�� �/ ����! K�� .

e�f� ��/ j�?:��J���!�� K�� ����! �

,Z���� &��H �: &�� _� �� � ����>�!��/ &����;	� � �E=%

���7 Z� @��
 � ���O%� ,�! ,� \��>� .Z� �$/ `��$:

V��d� &����;	� 1�>: &��/ �v=
 ��% �=��� ���>	S� ,�==G

 � �2�f9: O�$n� �����% e�f� O�$n� ����/ O���$)

�=$� j�?:�� ��	)��� &I��� e�f� ��/ &��J���!�� K�� 

����! ���/ ,�: ���>� �/ )pU/Qt��/Q:CI Rb%�*R/Q:β(�

�>G ��)�U/�t*Q/Q:CI Rb%��p/�:β(: �&������2H

)�U/�UtU�/�:CI Rb%�R*/p:β(@��	�2G �HDL )�W/Qtt

pp/�t:CI Rb%�Q�/�t:β(_���	��% ��C ��-) �

)�*/�tp�/Q:CI Rb%�Rp/�:β(_���	%�� �)b*/�t

RQ/Q:CI Rb%�W�/�:β(�$��M� ��� ���7 ������7 �

�! ,���-�.

� v��! O?��Rb%( �"�7 ��=�>i� �2#�) � ���>

&�: ��>Y! @��	�2G �]�/ �����2HHDL &��-) �� � �����

���7 � ��C e�f� &�� J���!�� ����-��� @��
 �

*O%� ,�! ,� ��-� .&����;	� &��/ `��$: Z� �$/

V��d� ���:]�/ � �$��M� ��� ��)� � ����>	S� ,�==G

����� �/ ����8� � ���7J���!�� ���7 ���: K�� !����

��	)��� ���>( �"�7 �MC)bQ/�tQ�/�:CI Rb%�

�b/�:OR ( �>Y! �)U*/�t�b/�:CI Rb%��W/�:OR(�

@��	�2GHDL �����)**/�tQ*/�:CI Rb%���/�:OR(�

]�/ ��C��-))U�/�tQp/�:CI Rb%���/�:OR(�/ �	-�/ �.

j�?:�� ��� @�S ��� �/ ��v���	)��� &I��� &��/ `��$: Z�

� ���>( �"�7 ���)*p/�tQQ/�:CI Rb%���/�:OR ( �

�>Y! �"�7)U�/�t��/�:CI Rb%��b/�:OR ( ��C��-) �
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�W ��	 �!� �"�# � ��� � $�� % ��� 	�&'� (���)*� �+���,�

]�/)bb/�tQ�/�:CI Rb%��W/�:OR ( �$n �G��� �! �: .

@��	�2� ��� � ���HDL &�" j�?:�� ��� ����� �! �:

)*W/�tQb/�:CI ��*/�:OR .(&�: ��� � ]�/ �����2H

���	� �=$� �-� ,���-� &��.

@��
�tu��7 ��S �/ �$��M� ��� ��)� ��fd-�&�� e�f� J���!�� K�� ����! 

����;	�bpb�=���>� ��$:

u��7�

�*R�=���>� ��$: 
u��7�

�*�b =���>� ��$: 
u��7�

�*WQ =���>� ��$: 
u��7*

�*bU =���>� ��$: 
���8�‡P

!�� O)��� �=��J�������! K��

)1�H �Z��(

W/U<p/��tW/U�/bWtR/��bW>

J���!�� O)��� �����������! K��)1�H

�Z��(

W/�±U/��/*±Q/��Q/�Q±�/�Up/�QU±W/�**

�%)@�%(*W/��±W/*b�/��±W/*Q*/��±W/�R*/��±�/�UQQ�/Q<

����(%)R/�QR/�QQ/*UR/bpQQ�/Q<

���>�
 O���$)QQ�/Q

.��/UWp/W��/W��/W�

l%�	��/���/�QU/�U�/�W

���!W/���/p�/�Qb/R

&����%(%)Q/WR/p�/��b/�UQQ�/Q<

J2�f9: O�$n�Q�/Q

�/��%�/�p/Q*/�p/Q

����	/� �T�f9:�/W�b/URW/UR�/Up

����-�� �T�f9:p/�bW/�RR/�p�/��

��>����/ ,�: �

)</�� �	� �/ 1�H�2�G(†

��/Q±R/�U��/Q±�/�W��/Q±U/�W��/Q±U/�WQQ*/Q

�>� ��)�	��%�	�(†��/Q±W/R��R/Q±�/R��p/Q±*/R��R/Q±W/R�QQb/Q

&�:�����2H)�2��1�H��%�	��(†p*/�±*/���WQ/�±�/�*�bR/�±�/�*RUp/�±�/�**QQ�/Q

@��	�2�HDL)2���1�H��%�	��(†�Q/Q±W/*W�p/Q±R/*U�W/Q±�/*U�p/Q±W/*UQQ�/Q

D���	��% ��C ��-))�2���	�,��
(†*Q/Q±R/����p/Q±*/����W/Q±b/����p/Q±W/��*QQ�/Q

D���	%�� ��C ��-))�2��,��
 �	�(†�p/Q±b/Wb�W/Q±U/Wb�U/Q±U/WU�W/Q±�/WWQQ�/Q

*,� ���# �/ ���������±O%� ,�! ,� \��>� ���$� e��9�� .†,� ������� ���# �/ ��±�� v=
 � �% {�%� �/ ,�! `��$: ���$� &�MC �!�/ .‡P-value ��/ �$��M� ��� ��)� ��fd-� ����8�

u��7J���!�� &�� v�������� '����h � v������ '����h �� &�� ���Zh Z� ,�r	%� �/ ����! K�� 

@��
�tu��7 ��S �/ �$��M� ��� ��)� � �	)��� ���60 .�I� &�� e�f�J���!�� ����! K�� 

����;	�bpb� =���>� ��$: 

u��7�

�*R� =���>� ��$: 
u��7�

�*�b =���>� ��$: 
u��7�

�*WQ =���>� ��$: 
u��7*

�*bU =���>� ��$: 
���8�P

J���!�� O)��� �=������! K��

)1�H �Z��(

W/U<p/��tW/U�/bWtR/��bW>

J���!�� O)��� �����������! K��

)1�H/Z�� (

W/�±U/��/*±Q/��Q/�Q±�/�Up/�QU±W/�**

&I���)� &���G�2�GZ��(W��±��QWUUp±��*QUWp±�*��UpU±�W��QQ�/Q<

�������/�G%)&I��� `G Z�(�/��±�/bRUW/U±R/bpb�/U±U/bp��/U±U/bp�b/Q

�/�7%)&I��� `G Z�(*/��±�/�Q�p/U±U/�RQb/U±�/�QR/b±Q�/�Q*p/Q

��A:���%)&I��� `G Z�(p/�Q±p/�b�b/�±Q/�bRQ/�±W/�*W�/�±�/�*QQ�/Q<

�?�) `G)1�H/�QQQ&���G�2�G(Q/�W±p/��Wb/U±R/�RR*/R±U/�R��/U±R/�WQQ�/Q<

,�! ,�')� �="%)&I��� `G Z�(bp/�±b�/�p�/�±*�/*W*/�±Q�/b�W/�±��/WQQ�/Q<

��$��� </�=� Z� ,�! ,�')� �=" �#�(%)��/b±U*/��*/W±bR/pRb/R±�RpW�*/�W±��/�*QQ�/Q<

,� ������� ���# �/ ��±O%� ,�! ,� \��>� ���$� e��9�� .P-value u��7 ��/ �$��M� ��� ��)� �>�I� O)��� ����8�!�� &��J��� ���Zh � �)�i _� v������ '����h Z� ,�r	%� �/ ����! K��

Kruscal-Wallis 
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�������	
�,������������������� � ������� ���� ���	 
��� �� ���������� 
���� �p

@��
�tJ���!�� e�f� j�?:�� cC�! �/ ����! K���: &�� ����>�!��/ � �E=%)bpb�=��$:(

���7 ����!�� &��

�	)��� ����! 

��/ ,�: ���>� �>G �� &�: �����2H @��	�2GHDL _���	��% ��-) -)D���	%�� �� 

���7�)<
��(

���7�)*R/Qt�R/Qt(�b/Q)��/�tb�/Qt(��/Q)QU/��tUQ/�t(��/b)QW/Qtb�/�t(W�/Qt)pW/Qt�R/�t(��/Qt)Q�/�tbQ/Q(�U/Q

���7�)p�/Qt��/Q(*W/Q)p�/�t�U/Q(RR/Q)RR/�Rt�Q/U(QR/��)*p/QttQp/�t(�p/�t)W*/�t**/Qt(Ub/Q)p*/�tQ�/Q(QW/�

���7*)pU/Qt��/Q(*R/Q)�U/�t*Q/Q(�p/�)�U/�UtU�/�(R*/p)�W/Qttpp/�t(Q�/�t)�*/�tp�/Q(Rp/�)b*/�tRQ/Q(W�/�

,� ��=�>i� �2#�) � �	/ ���%�H� ���n ��Rb%@�� Z� ,�r	%� �/ �2�f9: O�$n� �����% e�f� O�$n� ����>�
 O���$) �v=
 ��% `��$: �/ �MC ���%�H� &���� �	)��� &I��� ��=!�/.

@��
*tv��! O?��)OR(��=�>i� �2#�) �Rb%�$��M� ��� ��)� � �h �/ l?:�� �"��( 5 �?2" �MC `���( � �"�7 �/ T	/�
u��7 ��S �/ &�� e�f� J���!�� ����! K��)bpb�=��$:(

���7 J���!�� &�� �	)��� ����! K�� @�� �*@���†@�� �‡

v��! O?�� ��=�>i� �2#�)Rb%v��! O?�� ��=�>i� �2#�)Rb%v��! O?�� ��=�>i� �2#�)Rb%

���>( �"�7 

���7 �)<
��(

���7��Q/���/�tR�/Q�b/��W/�tRU/Q�b/��W/�tRU/Q

���7���/�*b/�tQ*/��b/�bQ/�tQ*/��*/�*p/�tQ�/�

���7*�U/�b�/�tQb/��b/�bQ/�tQ�/���/�*p/�tQQ/�
p-trendQ�/QQR/Q�b/Q

�>Y! �"�7 

���7�)<
��(

���7�QR/��p/�tR�/Q�Q/���/�tR�/Q�Q/���/�tR�/Q

���7��b/�*W/�tQU/��b/�*p/�tQU/���*/�*W/�tQb/�

���7*�R/�Ub/�t�p/��W/�U*/�t�b/��b/�U�/�t��/�
p-trendQQ�/Q<QQ�/QQQ�/Q

&�: ]�/ �����2H 

���7 �)<
��(

���7�Q�/��Q/�tpW/QQ�/���/�tpU/QQ�/���/�tpU/Q

���7��U/�*R/�tQW/��*/�*W/�tQ*/���/�*U/�tQ�/�

���7*�W/��R/�tRp/Q�*/��U/�tRb/Q��/���/�tR�/Q
p-trend�Q/Q�*/Q*�/Q

@��	�2GHDL ����� 

���7 �)<
��(

���7���/���/�tRW/Q��/��Q/�tRb/Q��/��Q/�tRb/Q

���7���/�b�/�t*�/��W/�*R/�tQR/��p/�bQ/�tQR/�

���7*�*/�*b/�tQU/���/�**/�tQ*/��*/�*W/�tQb/�
p-trendQ*/QQU/QQ*/Q

]�/ ��C��-) 

���7�)<
��(

���7�Q�/���/�tpb/QQ�/��b/�tpb/QQ�/��b/�tpb/Q

���7��Q/�*�/�tQQ/��*/�bQ/�tQ�/���/�*p/�tQ�/�

���7*�Q/�bW/�tQp/���/�U�/�tQp/��W/�bb/�tQ�/�
p-trendQQ*/QQQb/QQ�/Q

*@���:�v=
 � �% &��/ `��$: �/ _�	�E� ���%�H� †@���:��2�f9: O�$n� � ����% e�f� O�$n� ����>�
 O���$) &��/ `��$: ,�T( �/ ‡@���:O?�� �����;: �2G ���� �/��Z�� &��/ ��	)��� &I��� &��/ `��$: ,�T( �/

���7 \��')� �/ v��! J���!�� &�� ����! K�� J���!�� ��'�� ����� ��	)��� ���7 Z� _� �� � �	)��� ����! K�� @�� � �	%��� ��;	� _� ���=( �/ ���! ,�r	%� _�	�E� ���%�H� &��.

�9/ 

J���!�� �	-�/ e�f� �$M8� �$��M� ��� � K�� 

��>4! �"�7 ����>( �"�7 �:]�/ v��! �/ ����!HDL  

,��>� ��C &��-)�� � �����/�.������� �n�S �$��M� �

e�f� J���!�� K�� ��S ���60 .�I� � ����!bQ1�H

�/ Z�� � .e�f� ��'�� '�� ����Y>� � �0T/ �$��M� �

J���!�� ���Z�� K�� ������ ����E-�� � ����!bU1�H

O%� ,�! V��'H Z�� �.�b ����Y>� � &���C �$��M� �

J���!�� O)��� K�� ����! Z� �	>G ������ �]��H�'/ �

� �=���% _� O%� ,�/ Z��.�U � �� O%� ���S � ���

 ������� ��i �/ @��H�'/ �) �� �4���h�b� Z� &�����2��
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�R ��	 �!� �"�# � ��� � $�� % ��� 	�&'� (���)*� �+���,�

J���!�� Z� �� V� ���Z�� &I��� K�� ��fC �/ ����!

^h � �/�!�� �� O)��� �	$=# ,��� �=�.*�n�S �$��M� �
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Abstract 
Introduction: Obesity as major global pandemic is associated with increased risk of non-

communicable diseases such as cardiovascular complications. This study was conducted to 
evaluate the association between consumption of sugar-sweetened beverages (SSBs) and weight, 
waist circumference, triglycerides, HDL cholesterol and blood pressure status in Iranian adults. 
Materials and Methods: This cross-sectional study was conducted among 5852 men and women, 
aged 19-70 years, who participated in the fourth phase (2009-2011) of the Tehran Lipid and Glucose 
Study. Demographics, anthropometrics, biochemical measurements including triglycerides, HDL 
and blood pressure were assessed. Intakes of SSBs including carbonated drinks and synthetic 
fruit juices were measured using a validated food frequency questionnaire. Results: Mean dietary 
intake of SSBs was 48.9±77.8 g/d. After adjustment for all potential confounding variables, 
significant associations were observed between SSB consumption and BMI, waist circumference, 
triglycerides, HDL and blood pressure in the fourth quartile. Participants in the highest, compared 
to the lowest quartile category of SSBs had 25%, 37%, 22% and 32% higher risk of general obesity 
(OR: 1.25, 95% CI: 1.02-1.50), abdominal obesity (OR: 1.37, 95% CI: 1.15-1.64), low HDL cholesterol 
(OR: 1.22, 95% CI: 1.04-1.44) and hypertension (OR: 1.32, 95% CI: 1.08-1.61), respectively. 
Conclusion: Higher intakes of SSBs were found to be associated with a higher risk of general 
obesity and its related cardiovascular risk factors in Iranian adults. 

Keywords: Sugar-sweetened beverages, Obesity, Cardiovascular complications, Tehran Lipid and Glucose 
Study 
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