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���� � ��	 ,��
�� � � ����� ��� ���� � ��	 
��� �� � ��������� 
���� �� 

  

  HH

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

 *�������± �	��
� �����  † ���� �	�� ����� ������ �� ����! �� �"�� �� �	��  :# ( $%&� $'�)) +��,� �� �"�� %- 	��#./ 

$���0 �� +��,� �� �"�� � 1��� 	� 22$���0  ��1��� 	� ( �/ ( 340HDL-C)  �� �%-mg/dL 5. �� �%- � 1��� 	� mg/dL 6.1��� 	�  :(

� (7 340+ ��,�89  ;�� <0)mg/dL#6. ≥( �5 ( ;�� 1��	�"=)mmHg 26/#�. ≥( �6 ( ?-�89 ���0�%@ 	� AB���)mg/dL ## ≥ 340 ��'

1������� .(  

  

��=��
��  . G���>�.$
 5���( 5���� �� -��	 �$ � -�./ 

 R��? 
 +�,�����Y"/� >�� >
�
 ����  . G��� 


 %� 
���� %<,�C�Y�� ���� >���  5��� �
 � +� ���
 �5�

>�.$
 5���( ����� 1�=4( +�,����� -�./  .HDL-C ����� 

K���  ��) ��� ��
�� 
 
�� 3.? �
 �$ 
 5��� ���(

��( �7�� ���/ ������ �.E �7��  +� K*9( � 7�� ���=���

�C) 5�����/ �,�O 
 
�� ���� �� ����� +�,����� -�./ 

 ��*�� �E�! ���� 
 %	HDL-C K*9( � ����� H 5��� 

>�.$
 5���( � -�./ ���� �
�� ����� +�,����� -�./ 

 R�S 
 +�,�����g/Y �R�/ H/fl % �q/fk % 
 J�(�( %�


�� ���� � ��
�� .  

Odds ratio 5���� �� -��	 �$ ��� ) �9./ �( �+�,�����

%�&'( � �� ( 
 +�,����� -�./ ���� � %<,�C� G��� 


 ������Q� 5��<( �� � ���� %<,�C�5���� I��L�   
 >�..	

 R��?U>�� >
�
 ����  "/� .I��L� >�..	   ��/ 5��� �$

.?3 ��^�/ c�i� ����� �%��*� >
�( � ��� � 5*6( -�� �

>��� � ��,�	 ��	 "���
 ��	���  �Q� %	 
�� ���&] ��$

�M �� 5��<( �$ .%C�� � �7�� 
 +�,����� -�./ � �/ 

Yj"��� T����� R�/  .��( �N�� �*	 �
  �7�� ���=���

�,��/��
 � �,��=�/ ��) ���7��  �� �T���� ���� �C) 

��
�� tB(�� +�,����� -�./ .HDL-C �C) 5��4� 
 7��   

  

����� �� 	�
� 	��� ���� �� 

)#..(5#. )5/66(//D ) D/55(#2�  ���
7(%) 

#/±�F #/±�5 *#/#±5# �0 )A�0( 

�/5±6//6 2/5±F//6 D/�±�//6 ���%� G��7 + 1�� +)Kg/m2(  

   H�I����� <	��0 +�?��† 

#/±##/ #/±### #/±##5 1�� 	�"=  $I��,�0)(mmHg 

2±F6 2±F5 2±F6 1�� 	�"=  $I��0���)(mmHg 

2/##±//2� 5/#/±J/2. 5/#.±#/2D  %- 	��)$���0 ��( 

#2±2J #D±22 #J±J# ����� 1�� ��' (mg/dL)  

F2±#�/ F6±#/. F2±#52 +7  <0 ��,�89)(mg/dL 

F/#.±6/55 ./##±D/5F 6/2±F/5. HDL-C <0 )(mg/dL 

�F±#JD �2±#J� �2±/..  <0 <�7 A��,8-)(mg/dL 

�F±#/5 5.±#/# ��±#/J LDL-C <0 )(mg/dL 

   $��� K�I�
=:(%) 

65 66 6� L�B�  

�# �/ �# M0���  

#6 #� #D ����  
    1��� +	���0:(%)  

25 J2 DF N�@ G�9  

2/D ./# 6/#/  +	���0 OBP'  

F/2 ./# 6//. +	���0 Q�R A�R 	�  
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�� �������	 
��� �� �����   ���� ����	��	 
��� ��������

  

  HY

  

 ����1�$%��&� '��( �� )�� *+, �! ����!��� ����� ��� ���� "2�34 526�  :$%��&� -/	 ��0�� � ��� .��   

����� �����  	��� 	�
� ����� �� 

 �- +S��(Kcal/d)  #6#±/F�F #�±/.D. #6±/�D/ 

 ��	��@��- %)�- +S�� ��( *D±F/62 F±6/62 F±D/62 

 ��T7�U %)�- +S�� ��(  #±5/## /±�/## #±5/## 

 $�) %)�- +S�� ��( F±6//J F±�/�. F±J//J 

 A��,8-(mg/dL)  6±#2D 6±#�F F±#62 

 $��VW P�=(g/d)  /±5/2 /±J/D /±6/F 

G�9  $��VW +�@(g/d)      

G��� �@†  2±/DJ 2±/55 F±/65 

+?P0 �@‡  D±�/. D±�.D F±�#/ 

K��9§  J±#/� D±F5 F±J6 

���X �BW¶  J±#D. F±#.6 F±#/2 

G�� YB�� �BW║  J±/JF J±#D2 J±#JF 

����PI**  2±#J2 F±#DD 2±#2. 

* ������� <�'	� ��� )±	��
� �����( $�  ������† Z+��- Z	��� Z�I[ Z��= \�9 Z������@ Z$�B9 Z$��= ��7 Z	���� Z�8@ Z��� ZA�]7U Z^�0 ���� 

 �_7 �%�I � ���� �%�I Z�I[�	� Z��9	�� Z�`�� Za%"- Z�I���‡ Zb��c0� ZL8- ZN�U L8- Z�,-�� L8- ZL8- �9 Zd��@ Z�@�- Z	��� Z���U ���� 

��`�?P0 �e=- Z$8-�� Z$��= ���9 Z$���� ^�0 Z	��f) Z�c8= Z?P0 ��g� Z?P0 ����I Z�	h Zi�8g� § ��8- � A� Z�� Z��9 K��9 ���� 

K��9 Z9P%@ Zj� $@�� � $@�� �7 ZG�� ����= +�@  +�@ ���� ¶ ��	h � 	�f8� Ze&8= 1- Z�� 1�� Z1��=�7 Z+��ZH��0 1�� ����║ �  ¶

��c0 1�� ����)K9�� Z_��I( �K��&,�� � ��0�"� Z��c0 �	[ Z���� 1�� Z$I	�� ZK,7 1�� Zd�� Z��0�U ZA��� Z$��,� 1�� ZF K0�� Z�� ���� 

��U �  

  

����7 �8�9;�� <���= ;� ���> �? '��(  -$��� � ����!��� �����  .@ -��!  )�� *+, �! ����!��� ����� ��� ���� �� �?
$%��&� '��( �� :%��&�$ -.��/	 ��0�� � ���   

���� �����*  	��� 	�
� ����� �� 

;�� 1�� 	�"=†  5/F F #/F 

$%&� $�) k%`7‡  F// #//# J/#/ 

$
�Pl �W ?-�89 ���0�%@§  �/� /// F// 

+7m�@ $���,�89¶  �/�2 // �//J 

HDL-C<0 ����U ║  D/6� 5/D. �/6F 

�� ��=� ��	�IGT  /// 2/# .// 

�=� ��	�G��@� ��n"7 ���! H� �� � +o�I����� <	��0   J/5# D/�D 6/�J 

G��@� ��n"7 ���! �� �� ��=� ��	� +o�I����� <	��0   2/�/ J/�� 5/�� 

o�I����� <	��0 ��� �� ��=� ��	�  //#2 J/#D 6/#F 

*$� �
I�4� p�� 	� H�I����� <	��0 +�?�� 	�q��   H�I����� <	��0 �'�= ��=� �- ���� ������† mmHg26./#�. ≥ �1��	�"=  ‡cm#./ ≥ 	�� 

%-� 1��� 	�  cm22 ≥  �1��� 	�§ mg/dL ##. ≥ 340 1�� ��' ������  ¶mg/dL#6. ≥+7 340  <0 ��,�89 �║ mg/dL 5. HDL-C< 	� 

 � 1���mg/dL 6. <1��� 	� .  
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���� � ��	 ,��
�� � � ����� ��� ���� � ��	 
��� �� � ��������� 
���� �� 

  

  HU

 ����A�8���> "2�B��C <���=   -D��E *+, �! ����!��� ����� ;��! F��, �� �?  -�?8��9 � 8�( 8��� G�H&	 :$%��&� - 
.��/	 ��0�� � ���  

����� �!
  ��" #$%&   %(�)!&��� *�$%" �+�& �&  † Unadjusted OR  † Adjusted OR 
 �0)A�0(‡   /Fr#2  F/2 # - 

  �Fr/F �/#� )5rD/.(D/# - 
  5Fr�F D//# §)6/Dr//#(2// - 
  F/r5F /6 §)2r6/#(6/� - 

e��  ���1 //#2 # - 
  1��� J/#D )6/#r6/.(J/. - 

G����0 ����! +H�I����� <	��0 :     - 
 $I��,�0 1��	�"=(mmHg)║  #.�r2� 5/J # # 

  ###r#.� F/## )�r6/.(//# )F//r5/.(#/# 
  #/.r### ./#6 )J/�rF/.(D/# )//�r6/.(�/# 
  #6#r#/. ./�. ¶)�/JrJ/#(//5 5)�/Fr�/#(#/� 

 $I��0��� 1��	�"=(mmHg)  DJr6# #/## # # 
  F6rDJ 5/F )#r//.(D/. )�/#r#(5/. 
  2#rF6 5/#. ) �//r�/. (J/. )F/#r//.(D/. 
  JJr2# ./�6 §)�/JrJ/#(�/5 5)5/Fr5/#(�/� 

 %- 	��(Cm)║  F6r62 5/J # # 
  2�rF6 F/#. )J/#r//.(#/# )/r//.(#/# 
  J#r2� F/#F )J/5r2/.(.// )F/6rD/.(2/# 
  #/#rJ# D/�6 §)�/#.r5//(�/6 §)J/#/r//#(D/5 

+7  <0 ��,�89(mg/dL)‡  FJr�. //#. # # 
  ##/rFJ �/#. )6//r5/.(./# )/r//.(F/. 
  #D#r##/ D/#2 )6/5r2/.(.// )5/�rD/.(5/# 
  D6Fr#D# 6//6 ║)D/Dr�/#(./� 6)#/6r#(#// 

(mg/dL) HDL-C║  �6r#F .//D # # 
  5/r�6 6/#/ ¶)2/.r#/.(5/. ¶)J/.r//.( 
  6�r5/ 5/#5 ¶)J/.r//.(5/. ¶)J/.r//.(5/. 
  J6r6� F/## §)F/.r#/.(�/. §)2/.r#/.(�/. 

1�� ��' ����� (mg/dL)  2�rD5 F/#� # # 
  22r2� D/#� )#r//.(D/. )///r5/.(J/. 
  J5r22 #D )/r6/.(//# )6//r5/.(./# 
  �#5rJ5 //// )2/�r2/.(2/# )//�rD/.(5/# 

 ��	��@��- %)� ���- +S�(║  65r�� 6/#. # # 
  6Jr65 6/#5 )�/�rD/.(5/# )�/�r6/.(�/# 
  D�r6J //#D )2/�rF/.(D/# )2/�rD/.(D/# 
  FFrD� 6//J §)2/FrDr#(6/� §)6/Dr//#(F// 

 $�) %)�- +S�� ��(║  /6r#5 //## # # 
  /Jr/6 �/#/ )6//r5/.(#/# )#/5rD/.(D/# 
  �6r/J �/// ¶)J/5r#(6// §)J/Fr�/#(//� 
  6Dr�6 ///5 §)6/6r#/#(6// §)//2r�/#(�/� 

$�=��	� P�=)g/d(  D/6rD/# J/#5 # # 
  �/FrD/6 �/#6 )///r5/.(# )D//r5/.(#/# 
  //Jr�/F /. )J//rD/.(5/# )F/�rD/.(6/# 
  J///r//J D/#J )J//rD/.(�/# )./5r6/.(6/# 

$��� K�I�
= 340‡  L�B� 65 # # 
  M0��� �# )2/#r�/.(2/. )#//r//.(F/. 
  ���� #6 ) J/.r//.(D/.¶ )/r//.(2/. 

* 1��09	 H��,`I �s�P47 1��� G�f�� o7  † 1��09	H��,`IG���- _��g� +�@�f�� t� ���
7 �� G�f�� o7 : Ze�� Z�0BMI K=��	� Z

G�9 K=��	� � +I�- �-  Z	���0 �u� Z$��VW +�@IGT �$��� K�I�
= � ‡ .6/. P <� �P' ���	 �s�P47 �§ .#/.p<A�� v	�) �� �,��]� 	� �¶ 

.6/ .p<A�� v	�) �� �,��]� 	�  �║ .6/. P <s�P47 �� �P' ���	.  
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�� �������	 
��� �� �����   ���� ����	��	 
��� ��������

  

  Hg

  

 ����
�� ���6� 5��� +�,����� -�./ . �Q� 5��<( �� �<�

>�..	 I��L� ��( xC/ ��*	 �
 ��$  ��� � -�/ ���=���

>�..	 ���^��� 5���� ���.� %� 7�� ��) �./ ����  -�

���� "��� +�,�����.  

%C�� +� � � #���$���	 ����� ��� 1�4�=� �A��	 

�����
 ���!)���! #���$���	 �� ��,�	 "���
 �:
 (

 5���� �Q� 5��<( �� �<� � 5BE +�,����� -�./ ���� �C) �

�� >��
 >�..	 I��L� . �[��6� �Q� ���&] 1�\ 
 7�� �B��

� -�./ I��=� 5��4� 
"���� +�,���� . ���� "�,�<�

 �,� "��
 +�,����� -�./ ���� 5��4� 
 ��[��6� T4�

 ��[��6� T4� ��� >�..	 I��L� ��$��'�� �Q� 5��<( �� �<�

��� >��
 .  

 �� -��	 �$g>�.$
 5���( 5���  � 
 +�,����� -�./ 

>�..	 ���^��� 5���� ���.� %� %<,�C� G���  � ���� �C)

,����� -�./ 
 ����� �.! � ����� +( #�: %� +�

 R��?g�.���� ��E ������ 
��  .��*$  >�$��� %	 �S

�� ��E N�� �*	 �
 
��  ���^��� 0)�� ���(>�..	  �


�� +�,����� -�./ ����.  

 ����I� 8�9;�� <���= ;� ���> �? J;�� "!�2;�� - 
 �� ����!��� ����� ��� ���� �� ����!��� ����� '��(
����!��� ����� ;��! �&K "2�B��C -��! $%��&�  

(�)!&��� *�$%" #�,��   -$�.*  -$�/†  

;�� 1��	�"=  )J/6rD/.(.// )6/Fr6/.(#// 

$%&� $�) k%`7  )#/JrJ/�(//F )//#/r5(./2 

$
�Pl �W ?-�89 ���0�%@  )2//rJ/.(D/# )2//rD/.(#/# 

+7m�@ $���,�89  )�r#(F/# )D/6r6/#(./� 

HDL-C<0 ����U   )�/#r5/.(F/. )2/#r6/.(./# 

* �G�f�� H7 ?�I��[ † @ �� G�f�� ��) ?�I��[ 6 A�� ���� �f�� 

+�' 1�- ���U +�� ���! ��7  

  

���  

 �2� ��.	�/ �� >��� +� ���� 
 %	 %<,�C� ��� 


��E ��� -�9�� ���2( >�..	 ���^��� 5���� ���(  � ����

�+�,����� -�./��( xC/ � �*	 �
 ���) ���   ���=���

 � 7�� -�/HDL-C
�� .  

�� %	 ���? �( .	�/ ���� 
 %	 %<,�C� ��� 1���
� �

%<,�C� ��,�� ��� -�9�� ���2(  5��� 5���� -�*( %	 "/� ��

>�.$
 5���( 5���� � ���� "�,�<� ����&] 1�\ ��/ � 

) ���^��� 
 �9�� #�: %� � +�,����� -�./ ���� �C

"/� >
�
 ��E ������ 
�� +�,����� -�./ .%C�� � ���� 

 #���$���	 � ���! "���
 �����) �� ��,�	 "���
 �:


#���$���	 � ���! ( 5BE %! +�,����� -�./ ���� �C) ��

 xe�� ��=� >�..	 I��L� 5���� �Q� 5��<( �� �<� %! �


�� .6� �Q� ���&] 1�\ 
 7�� �B�� ���� ���^��� 
 �[��

"���� +�,����� -�./.  

 � "� 7�� �/ T����� �� +�,����� -�./ ���� 3���

%$
 
 ��$ k � j��/ 
�) p�� %� �����  . 5��E T�����

%$
 
 -�./ ��� ���� %?�( ��$ U � g T����� �� �*� 

 ���! T����� 
 ����	 5���� %	 
���� ��� %��e� � �E�!

 �����O�3�
 ���,�=�� %� "���4�  � 7�� ��) ��� �����8�,

 �	��� 5�L� 1=�,�����"/� >��*$.�� �/ T����� >�A� %� 

 ���! T����� � ��,�=�� %� #��4� T����� �� 
�) �
�) %�

 -�./ ���� 
 12� 5���� �� �
 �$ %	 "/� >��*$ ����O�

+�,����� ���.�����  

%<,�C� �����
��] 
���� ���� 
 � TLGS ��*	 �
 �

HDL-C��( �  +( ��,��M 
 ��) ��� � ���/ ���=���

 -�./ ���� ���^��� 
 ��M�	 5���� ���.� %� >��'��

 %�)�.� +�,��������� . �C) 
���� 
 +�,����� -�./ ����

��( �7�� ��) ��� ��  � N�� �*	 �
 �7�� ���/ ���=���

HDL-C"��� T����� �����  . �� 
 N�� �*	 �
 %	 �9�M

>�.$
 5���( 5���� ��� 
 >��'�� +( ��,��M � -�./ 

��E +�,����� >�..	 ���^��� 5��� ���(  � -�./ ����

 �.! ��,��M 
 5��� ��� %	 
��� �B9<( ��? �
�� +�,�����

��E ���.� %� ��� >��'�� 
�� ���<� 5��� ���( .%���� ���   �$

 � �E�! "�*$� 
 +�,����� -�./ ���� �C) ���^���

�� ���� �S�) �� � �.	  D�<� 
 
���� ")�.� ���� ����(


� �	 %� �C) . %!��%��*� >
�( � ��� � ���.� %� 

 �"/� ��,�=�� %� "���4� � �E�! ���� ���M�	 0)��

%C�� ���E   ��/�C) 5���� � �*�� �E�! ��� ��(

"/� >�� >��
 ���,�����. �����	�� ATP III %� � �*	 �
 �

 �M � "/� >
�	 ���<� �*�� �E�! ��M�	 0)�� ���.�

�( 5��� � tB(�� ����O� ���! "��� �� � ��E �9./  ��(

 %� "B=�%��*� >
�( � ��� � -�./ ���� ���^��� 
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Abstract 
Introduction: While many studies have reported cross-sectional associations between metabolic 

syndrome components, few have prospectively examined the development of the metabolic 
syndrome and comprehensive set of risk factors in a cohort. The objective was to evaluate the role 
of nutritional and anthropometrical factors in the incidence of metabolic syndrome in adults. 
Materials and Methods: In this population-based cohort study a representative sample of 410 
subjects (male and female), aged 18-74 years who were free of the metabolic syndrome at baseline, 
were categorized based on quartile cut-points of metabolic syndrome components and food 
consumption. Baseline blood pressure, waist circumference, serum glucose and lipids, physical 
activity and dietary intake were measured and tested for predictors of the metabolic syndrome. 
Results: Metabolic syndrome developed in 71 subjects during the subsequent 3.5 years. The best 
predictors of incident metabolic syndrome were hypertension [odds ratio (OR) by quartile:1, 1.2, 
1.6, 4.2, p for trend<0.05], waist circumference(1, 1.1, 2, 5.3, p for trend<0.05), triacylglycerol(1, 1, 2, 
3, p for trend<0.05) and HDL cholesterol(1, 0.4, 0.4, 0.3 p for trend<0.05). In multivariate analysis 
increased waist circumference was the optimum predictor [OR 8(4-12.2)]. A prominent dose–
response relationship across the carbohydrate and fat intake categories and the odds of metabolic 
syndrome was observed. Conclusion: This report confirms the role of blood pressure, waist 
circumference and lipid measurements in risk stratification of metabolic syndrome in adulthood. 
Interventions that address obesity and reduce waist circumference and an appropriate diet may 
reduce the incidence of the metabolic syndrome in adults.  

 
Keywords: Metabolic syndrome, Waist circumference, Blood pressure, Nutrition, Carbohydrate intake, Fat 

intake, Impaired Glucose tolerance, Logistic regression 
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