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��� 	
��� ����� ����� ����� �������	
����
���������	��� C?7

 -������ 2�h3 �	 ������ 	��� 	
/>
 !���D [�P�N �	 0<�O ��	 d"��� �� %��&����� �	 ]�hh# �#/K W ��_�� � �hA 

%
/:)*

0<�O ��	 �� 2�h3†

^,ha

)�G5==n(

9��:3

)�755=n(

9�<

)�=5==n(

9�	

)HI�=n(

-�


)HJ�=n(
!���D [�P�N�

‡)?C (DD )?C (D? )?D (D? ‡)?R (C8 ‡)?9 (CD  �4)&�4(
‡)?_ (rr ‡)r (r_ ‡)r (d9 ‡)r (d_ ‡)r (87  ��� ��	(cm)
‡)9 (??9 ‡)? (?_8 ‡)? (?_7 ‡)? (r8 ‡)D (r_  �4�" ��	(cm)

§)_8/_ (dR/_ )_d/_ (dD/_ )_r/_ (dC/_ ‡)_r/_ (d7/_ ‡)_r/_ (d_/_ WHR
‡)r/C (_/CC ‡)R/7 (8/7d ‡)R/7 (D/79 ‡)D/7 (r/7C ‡)9/7 (d/7_ (kg/m2) BMI

 �V���� '���L�(%)II

9C 97 Rr 9? Rr E=4

?? ?D ?D ?? ?R �4!��

79 78 78 7d 79 ���,

7 C 7 C ?  ��X�4 ���3�� &��L�4�(%)¶

d_ C? r ? _  B�O(%)**

* ��X���� 	���� )���L� ^��j�� (�� �+� ����)	  |��,�" 0�, TU+� �V��� �X�  †�4�" ��	 
�) ~��O : |&��cmrR< � |I�	cm?__<QrR |I!4 �

cm?_R<Q?__ |I���O �??_<Q?_R |s.�� �cm??_≥ | ‡_?/_p<~��O ���4 �" ���� � �	 �)  |§_R/_p<~��O �" ���� � �	 �) &�� 
 , � I�	

 |I!4II?/?R=X2 �_R9/_p=~��O ��" �	 �4�" ��	 
�)  |¶d7/?9=X2 �?R9/_p=~��O ��" �	 �4�" ��	 
�)  |**d/7r78=X2 �_?/_p< �	 

~��O ��"�4�" ��	 
�) 

���������' 

���.$               ����� I�� 3� 0	�Z�4� �" �) 0	�	 
���o W�>j$ � 

SPSS    *U�� _R/r-�!` '��1 .O��  
�) ~  ��	 {>�U�

�4�"                   3� �V� �	 �L��J� 	�!� 	���� � ��	�1 �=4�j� 

O��   ��3 
�) ~���; �����1   :O��   &�� ~cmrR<� O ��  I�	 ~

cm?__<QrR  O ���~     I!4 cm?_R<Q?__,  O ��  I���O ~

cm??_<Q?_R        s.�� ~��O �cm??_≥  .   ���L$ '�#

   �1q�� �	 ��	 ��L� 
�) -��Z$ �L��J� 	�!� 	���� ��!�� 
�)

 O �	��  
�) ~  �4�" ��	 {>�U�    E� c������ W�>j$ 3�  ���6

 �, 0	�Z�4�  .  " -�!` �	  �  '4		��o    3� ��	 ��L� -��Z$ 

  !�3o�"����� 0	�Z�4�  $ �,         �	 I��� �� 		�1 TU+� �

         ����	 ��	 ��L� ^\�(� s) �" 0��1  .    	���� H�3!$3�  �f� 

     �	 �Z�� 
�)��m��
�) ~��O        !�3o 3� 0	�Z�4� �" {>�U� 

� 
�� H"�  �, �4��"   .
�) ��X����      W��!� �f� 3� 0�, W��L$ 

  0���� z��U�)      ��X�4 ^�b� ��V���� '���L� ��4�BMI�

 ��� ��	 �  �; (   
��"   W��!�  �	 E��!"��� 3�4�J(
�) ~��O

    ��	 {>�U��4�"         3� 0	�Z�4� �" ���1��# GLMi�=4�j�

��	�1  .��� �*        �����o 3� 0	�Z�4� �" �) ��X���� ��� c������!�

 '��1 -�!`  .    -��Z$ 	!" ��	 ��L� -�!` �	  !�3o 3� ��)

�"����� 0	�Z�4� �,   .      0�, z���1 �X��=�) ke��% I��$

"  �  =�) k���% -�!`  �X��!4���  ��� 0�, �=4�j�   . '�#

    N�=$�� ���L$ �4�" ��	      W��!� �" 3�4�J(    3� E��!"��� 

              �>��!� �y� o �	 � �, 0	�Z�4� E���.� !�4�1� �����

   ��4^�b�     ��X�4 )  0�, 
��" � =6(  �      �V���� '���L� 

)    ���, ��4!�� �E=4  (  �, W��L$  .     
�)��m�� 	�!� �	

      
��	 ��L� N�=$�� �� 
� ���"���"   �4�" ��		  ����,� ���4


�)��m��   T(�, �" N!"��     �.�4 �$ 
�))  �" G	!$ *���� ,

    ��� ��	 � �;(       &�� 	��� ��� ���,     TU+� �$ 		�1  �� 

      ��" 0�, 0�)�+� 
�) N�=$�� �4�" ��	     3�4�J( W��!� � 

  E��!"���W ���   3� �X�	T(�, �$ 
�)�.�4     �� �� '4� 

    ��) &�� I��$ �	 ~��O   ��	 &���4�"     H#�� 0��1 �!�� �" 

       O �J( ���� � �, ����1 �f� �	��   �X�	 
�) ~'=��   o �" 

i- General Linear Model (GLM) 
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C?C 	 ������ �	
�� � ���# $�"0�+�#�� �
���� � ������� "���,

 -���5�2�h3 �	 B���O��� &�</�L (�
�D ]�K (*��) 0�1����  �	 0<�O ��	 d"��� �� �& �hA ������ �	 ]�hh# �#/K %�

%
/:) ��_�� �

0<�O ��	 �� 2�h3*

^,ha

)�G5==n(

9��:3

)�755=n(

9�<

)�=5==n(

9�	

)HI�=n(

-�


)HJ�=n(
&�</�L (�
�D

II)7 (7_7 )? (7_d )? (7_r )? (7_d †)7 (7?_  I�4 I�$ &����>�(mg/dL)
‡)? (D8 )? (DR )? (DR )? (DD )? (DD HDL I�4 &����>� (mg/dL)

)? (?78 )? (?CC )? (?CD )? (?CD ‡)? (?CR LDL I�4 &���>�� (mg/dL)
II)C (?CC )7 (?D9 )7 (?R? )7 (?R? )C (?R7 
�$ MJ4 I�4 �����>1 (mg/dL)
¶)? (r? )? (rR )? (r9 )? (rr §)? (?_C  ��,�� !(��;(mg/dL)

)7 (??D )? (??R **)? (?77 )7 (?7_ **)7 (?7R  ����4 �	 !(��;(mg/dL)
¶)? (??R ††)? (??8 )? (??d )? (?7_ )? (?7?  E��!���4 !(��+�(mmHg)

***)? (89 )? (88 )? (8d )? (8d )? (8r  E��!�4��	 !(��+�(mmHg)

*~��O �4�" ��	 
�) : |&�� cmrR< |I�	 �cm?__<QrR |I!4 �cm?_R<Q?__ |I���O �??_<Q?_R |s.�� �cm??_≥ | † ��X���� �X���" 	���� ���

)±���L� 
�J( (���� ��V���� '���L� ���X�4 ^�b� ��4 �f� 3� 0�, W��L$ *	!$G����) ��� ��	 � �; ��" . | ‡_R/_p< � II_?/_p< �	 

~��O ���4 �" ���� ��)  |§_?/_p<~��O �" ���� � �	 I!4 
�)  , |s.�� � I���O¶_?/_p<~��O �" ���� � �	 &�� 
�) ,I�	  |I!4 � **_R/_

p< |s.�� � I���O 
�����O �" ���� � �	  ††_?/_P< � ***_R/_P< �" ���� � �	 ~��OI�	 � &�� 
�).

 ��X���� 	����)���L� ^��j�� (�� �+� ����)	 .

  �, �=4�j�  .       '=�� ���� ���L$ '�#     ��" c��, 
�)

!�3o 3� �) ~��O &��) W��� 0	�Z�4��, .

           3�4�J( W��!� {��L$ 
��" 
3�� 	��� 3� 0	�Z�4� !O

       0	�	 z��� ���" E��!"����)i  �� 		�1  ,     ��" N�=$�� ��

(�,T          �� E��!"��� 
�)��m�� � �.�4 �$ 
�))   �f� �	 �"

       ��4!�� 
�)��m�� -�!` �" ���o *�) ����1  (   3� 0	�Z�4� �"

       s�	�� �4��" ��� ���1��O �J( !�4�1� z��  .  ��� ��	

                   ��� ��� � � W ��� 
�)��m�� �!�� �" �4�" ��	 �

                	��� ���"�� 
�)��m�� �!�� �" E��!"��� 
�)��m��

&�� 1� 
�) ���, ��!�4�  . &�� I��$    �4 �f� 3� �)  , *����

 �" G	!$  ,    ���, W��L$ �4�" ��	 � ��� ��	 W"� �� �y� � �; .

           &�� ��o �� ��V� ��� 3� �)�1o '�#    'j$ ��!�4�1� 
�)

    	!" �J( s) ��yP$ii  �� ���;       W�j$ !�3o 3� �� �� ����1iii

 �, 0	�Z�4�  .     3� ���� W�j$ ��� �?/_      o �� 	!" ��L� ���"  

'4� ����1 ���; 	!" �J( s) ��yP$ 'j$ ��!�4�1� &��.

i - Data loss
ii- Colinearity 
iii- Tolerance 

��>�*�

          �L��J� 	�!� ��3 ��4 ��X����9/?D±r/Cr    � &�4 

  ��X����BMI  �WHR              �" ���o �	 �4�" ��	 � ��� ��	 �

   k�$�$?/R±?/78          H"�� ��� �" I�1!>��    �_d/_±dC/_�

?/?C±R/d9 ����4    � ��� d/r±R/?_C ����4  	!" ���   .�X���� �

        T(�, � �4 ���L� ^��j�� � �$ 
�)    	�!� 	���� �.�4 

    ���o H�3!$ ���A�) � �L��J�       � ��X�4 ^�b� ��;�O �f� 3� 

   ~��O �	 ���" '���L�        &��# �	 �4�" ��	 {>�U� 
�) )?(

 '4� 0��o  .    ~��O �	 �� 
	����      ���; �4�" ��	 �$@�" 
�) 

     0	� �" ���� � �	 ���,�	 �� 
�) ���    �" �4 
���	 ��$   � ��+

T(�, �$ 
�)    ��	!" 
�$@�" �.�4   .     I��$ �	 	���� ��+�"

~��O             ��	!" E=4 �V���� '���L� 
���	 �4�" ��	 
�)  .

��)  I���            ���,�	 ���; �4�" ��	 ����� G	� �	 �� 
	���� 3�

               ���$@�" �	 �� 
	���� ��" �	 �;�O ]!�, ��� ��	!=� B�O

                 �" ���� � �	 ���,�	 ���; �4�" ��	 ~��O~��O 
�) 

�����  	!" ��+�" ��$   .         	���� H�3!$ �f� 3� 
��	 ��L� -��Z$

�+� 0�)�+� �4�" ��	 {>�U� 
�) ~��O ��" 
��X�4.
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��� 	
��� ����� ����� ����� �������	
����
���������	��� C?D

 -���=� � ]�K (*��) /�L %
+�� H6 %2�h3 �	 B���O��� &�</�L (�
�D �
/O %' %�h��k
 W"e�>0<�O ��	 d"��� �� *

2�h30<�O ��	 �� ��� �P¶

^,ha 9��:3 9�< 9�	 -�
 &�</�L (�
�D†

_d/_ §)rR/_Q8d/_(d9/_ )?d/?Qdr/_(rR/_ )7R/?QrR/_(rr/_ ‡)78/?Qr?/_(r9/_ __/? �������>��[�)

_D/_ §)rC/_Q8R/_(dD/_ )Cd/?Qr?/_(rR/_ )DC/?QrR/_(r8/_ )99/?QrD/_(rd/_ __/? LDL@�" 

_?/_ II)89/_Q7D/_(D7/_ II)8R/_Q78/_(DR/_ §)dr/_QC8/_(Rd/_ )_R/?QDC/_(9d/_ __/? '"��	

_7/_ §)r?/_QD9/_(8_/_ §)rd/_QRR/_(8d/_ )?C/?QRr/_(d7/_ )7d/?Q98/_(r9/_ __/? !( 
��+���

E��!"��� I���4 *>V+�� 
��#�

_D/_ II)8d/_QD_/_(R9/_ )_d/?Q97/_(d7/_ )_d/?Q9r/_(d9/_ )78/?QdC/_(_C/? __/?  MJ4HDLI�4 ����� 

_r/_ §)r8/_QR7/_(8D/_ )7d/?Qd7/_(_r/? )CC/?QrC/_(?C/? )D9/?Qr_/_(?R/? __/? 
�$ 
@�" MJ4I�4 �����>1 

_?/_ §)r_/_QDC/_(9?/_ §)r9/_QR?/_(8_/_ )_d/?Q97/_(d7/_ )C_/?Q8R/_(rr/_ __/? @�" !(��+�

_?/_ II)8d/_QC_/_(Dd/_ II)d7/_QC9/_(RD/_ §) rD/_QD9/_(99/_ )_C/?QDd/_(9r/_ __/? ��!>1 3��4!w�!) �	 &\�(�

*'=�� 0�, W��L$ ��� ��	 � �; ��" G	!$ *���� ��V���� '���L� ���X�4 ^�b� ��4 �f� 3� 0�, ����� c��, 
�)���  | † �" �������>��[�)

 -�!`mg/dL7D_TC≥  �LDL -�!` �" @�" mg/dL?9_≥  -�!` �" '"��	 �mg/dL?79FBS≥  ��mg/dL7__2hBG≥�, {��L$  .

 -�!` �" !( 
��+���mmHg?D_SBP≥  �� mmHgr_DBP≥ �, {��L$ !( ��+� G��)�� 
���	 ^�b� ��  . I���4 *>V+�� 
��#�

���, {��L$ ��3 -�!` �" E��!"��� : MJ4HDL I�4 ����� )mg/dLR_<( I�4 �����>1 
�$ 
@�" MJ4 �)mg/dL?R_≥(@�" !( ��+� �

)mmHgdR/?C_≥  ( ��!>1 3��4!w�!) �	 &\�(� �)mg/dL??_FBS≥ ( | ‡G��)	 �+� ������ W(�	 	���� � �J( ���� G��)	 �+� 	���� ���

rR % |����) o ����6� *>`��§_R/_P< H#�� 0��1 �" ���� � �	 )&�� ~��O( |II_?/_p< H#�� 0��1 �" ���� � �	 )&�� ~��O( |¶ �X���" 

 ��� �P'=�� ���� 
��"'4� �J4 E� �	 c��, 
�).

 -���G�%
/:) ��_�� � �hA W����� �	 ]�hh# �#/K %��& �	 B���O��� &�</�L (�
�D �O 0<�O ��	 � /�# ��	 (��C� l�@)�
 
*  ]�K ����) m��*�
� �e�	(%) /�# ��	 0<�O ��	 �/�.��

r/C7 ‡)_dC/_ (_r?/_ †‡)_9C/_ (_d7/_Q  I�$ &����>� I�4)mg/dL(

8/?C ‡)_7C/_ (?dD/_Q ‡)_CR/_ (778/_ HDLQ I�4 &����>� (mg/dL)

_/7R ‡)_8D/_ (_r_/_ ‡)_9C/_ (_d?/_Q LDLQ I�4 &����>� (mg/dL)

R/7R ‡)?D_/_ (79_/_ ‡)??8/_ (7?9/_Q  I�4 �����>1 
�$ MJ4(mg/dL)

d/77 ‡)_99/_ (7RC/_ ‡)?_7/_ (?7_/_Q  ��,�� !( ��;(mg/dL)

?/?d ‡)??_/_ (79C/_ ‡)??r/_ (?Rr/_Q  ����4 �	 !( ��;(mg/dL)

D/CR ‡)_CC/_ (_r_/_ ‡)_R?/_ (?_r/_Q  E��!���4 !( ��+�(mmHg)

9/7_ ‡)_7_/_ (?7R/_ ‡)_C?/_ (?77/_Q  E��!�4��	 !( ��+�(mmHg)

*��	 � ��� ��	 ��" G	!$ *���� ��; ��4 �4!$ �� c������ 3� 
�`�	  |	!, �� ��#!$ �4�"  †ß±SEM | ‡ MJ4 �	 ��	� � ���_R/_P<

����) ��	 ��L� . ��X���� 	����)���L� ^��j�� (�� �+� ����)	 .

��X����                �	 E��!"��� 3�4�J( W��!� G�, W��L$ 
�)

~��O  &��# �	 �4�" ��	 {>�U� 
�) )7('4� 0��o  . 3� c�

      z��U� W��!� �y� &���� �$@�" �0����      �" �4�" ��	 	!" 

      I�$ &����>� ����� MJ4  ,LDL  &����>�   ,
�$ �����>1

I�4  ,     ����4 �	 � ��,�� !( ��;  ,    � E��!���4 !( ��+�

   	!" 0���) E��!�4��	  .         ��	 ~��O ���$@�" �	 �� 
	����

      MJ4 
���	 ���,�	 ���; �4�"HDL     	���� �" '=�� 
�$@�" 

��	!" �X�	 .

       � 0�, W��L$ �J( ����rR  %      
��" o ����6� *>`��

     ~��O ��" E��!"��� 3�4�J( W��!�    �4�" ��	 {>�U� 
�) 

      &��# �	)C(     '4� 0��o   .          W��!� �y� W��L$ 3� c�

z��U� �" �0����        �4�" ��	 :����� ����    �	 
��	 ��L� 
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C?R 	 ������ �	
�� � ���# $�"0�+�#�� �
���� � ������� "���,

       �" \�"� �J( :)��LDL@�")         �	 k�$�$ �" �J( ����

�) ~��O:__/?  �rd/_  �r8/_  �rR/_  ,dD/_  ,  ��� �p
��" ���� 

=_D/_( '"��	 �)__/?  �9d/_  �Rd/_ �DR/_ ,D7/_ , ��� �p
��"

����=_?/_(  ,   !( 
��+���)__/?  ,r9/_  ,d7/_  ,8d/_  ,8_/_ ,

  ��� �p
��" ���� =_7/_(  ,HDL�����)  __/?  ,_C/?  ,d9/_ ,

d7/_  ,R9/_  ,  ��� �p
��" ���� =_?/_(  ,   @�" !( ��+�

)__/?  ,rr/_  ,d7/_  ,8_/_ ,9?/_ , ��� �p
��"���� =_?/_ ( �

  &\�(��	     ��!>1 3��4!w�!) )?  �9r/_  �99/_  �RD/_  ,Dd/_ ,

  ��� �p
��" ���� =_?/_  ( �, 0�)�+�.      *���3 �	 �� ��O �) 

    
�$ � �������>��[�) ��,�	    ��L� ���� @�" �����>1  
��	 

  ~��O ��" �	  
�)         �	 �� 
	���� ���	�X� 0�)�+� �4�" ��	

"             �� 
	���� �" '=�� ���,�	 ���; �4�" ��	 ~��O ���$@�

 ����� �	 O ���$     ����� c��, ��	!" ~��     �" \�"� 
��" 
�$

�������>��[�))  d9/_        W"� � �	 __/?  (  
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