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)CV  (%  
��
��/n �0�   .PTH    U�( �� ELIZA    )�
� )�� � 

DLS    BT |����	 �� �K�
	@   �I�pg/mL�SM2N   � �/L  =%CV

 �� *��4,   .�L    ��	���� �G��(��� DD    U�( �� ELIZA  � 

    )�� ��DRG *���#�   �
�- ��  .�	     �@ �I�BT |���ng/mL

LSM2S � c/2S = %CV�0� .

���� �������

        �0	�@ �� �=� ���
�V�	 \G��"	 ��
� t  �� *��&� � .

               �� *�
- �� (� �����(� /�GE� )�Io� ���I8 ��
� (�F�

              �0	�@ �� ����� �I�BT � X�� �0+ t      � �� *��&� �

iii- Energy intake: basal metabolism rate
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������� ,
���
������������ �������	
���
�
���������	��
� ��W

 �	��������� �������
��  �����!� "�#$��� %&���� '(
�) �

�  ��   �$
*$ 
� +,� ��-.� �) '���*�/
�) 	  �

 0�$1)��3n=(  0����)�56n=( �����!�

c± LS `±LS  � )<� (
*L±c/�n W±S/��  �#�� |�08 \��=#)� kg/m(
†2�±n� 2S±nS  
=�(��)cm(

*�`2±�S� ��c±cS�  �����(� /�GE�(mg/d) 

2Sn±2`W nS±2�n �
8 3
 ��
G�E-(mg/dL)
*WN±��L N�±�2S  3
  <�
�GE�(mg/dL)
†WN±2Wc NN±2Nc LDL 3
 (mg/dL)

`/S±N/n c/S±L/n  3
  /�GE�(mg/dL)

`/S±c/N c/S±L/N  3
 
&G�(mg/dL)

�N±Nc 2L±NN PTH 3
 (pg/mL)

�n±�n �`±NL ��	����D 3
 (ng/mL)

2c±2�� 2c±2�S  >��0�G�  �0+ (�F�(mmHg)

2S±`2 2S±cn  >��0� ��� �0+ (�F�(mmHg)

22±nL 2�±nN ~ 0�	 �0+ (�F� �#��
�(mmHg)

*SSL/Sp< †SL/Sp<

       

B�� ^
p	 
:� ^9' ��
� }k GLMi   )�( (�� ��   . ��
�

 A�B8(� � (
�      �  �� �0+ (�F� ���   ,    � 3
  /�GE�PTH ,

  ��� A�B8(� � (
� ��
� � �� *��&� � �0 
�� �P�GB=� ��

      ��	���� � �0+ (�F�D        ��	���� �I�BT 
�? H��08 )E� �� 

D    )�
- (�
C *��&� � �(0	 �	
�k � �P�GB=� U�( 
 . )�;

             
B�� 
:� ^9' )E� �� �����(� /�GE� A�B8(� � (
�, ��

 �GB=� ���
o    �� *��&� � �BG# �P  .   �� *��� ��P#��	 ��
�

 ��,�=T� ���'nL % � �B ��	SL/Sp<�� �"E8 (�� �,I	 .

�!��� ��

�L2       �,  |����	 �� 
&# c�MWS      ��P#��	 � <�  `±LS

      �#�� �I��Q	 ��� �(�� <�   .2N�       � �
	 
&# 22L    �� 
&# 

�#�0�  .           �#�� |�08 \��=# ���
	 � ��#� ��� \G��"	 (�)BMI(

          �0� 
�F�� ��#� (� (�� �,I	 (0T ��  .  
<�
�GE� ��,Z=�

LDL          �,I	 O��&8 *�
- �� (� �����(� /�GE� �   )��� (��

) <��;2.(

i- Generalized linear model

 "���!�	 �) ����� %&����D7�)	 '8�9: 

         � (
� �(0	 ��
�� m� ��2�`    
&# )cn �
	   ,Wn ��  (

  ��	����D   �I�BT )   �� 
8X��ng/mL�S  (�2�N   
&# )Lc 
�
	 

����  (   ��	����D    ����� )      ���G	 �� 
�=�ng/mL�S (

�,���� . <��;)� (�	 ��F# �( *�
- �� \��� O��$T����.

 �	��;����� �������
��  �����!� "�#$��� < 	  �
 "���!�	 �) �	�� 	� 
� '���*�/
�)D "���!�	 	 "���= D

�$
*$ 
� '8�9: ��  '(
�) �

� 

ng/mL35 vit D>
)83<n=(

ng/mL35≤vit D
(n= )83; �.��A
�

�± �� �±��  ��)���(
�/�± /!" #/�±"/!" $��%&'(�) *&+,)!kg/m(

--±�! -�±�-  .%��	()cm(
�/�±"/� #/�±"/�  /.� ����0123(g/dL)

�±�# --±�#  ��� +45(mg/dL)
#"±!!� �#±!-�  /.� �	.��
�(mg/dL)
-� ±-�� ��±-"- 6.)/.�+�.��
7(mg/dL)

8�9+4�:3+& ;	.7 	( ��, �3( *4<� =>��3 �9.�?�� @3 /3+�.
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��L  ������ �	 
�� 
��� ��	�
PTH ������� � D ������� � �
�� ���� ��� 

 �	��5� ��.&� �>�( ?�&�@  �����!� "�#$��� PTH "���!�	 	 '!���
� ?�&�@ D "���!�	 �) �	�� 	� 
� D "���= 
 "���!�	 	D'(
�) �

�  ��   �$
*$ 
� '8�9: 

ng/mL35 vit D>
)834n=(

ng/mL35≤vit D
(n= ) 83; �.��A
�

!�-± � ! "± !  ���
� $&3@	� B����()mg/d(*

�/�±�/� "/�±#/�  /.� ���
�)mg/dL(
"/�± /# �/�± /#  /.� .C��)mg/dL(

-�±#� !�±# PTH /.�)pg/mL(
! ±�# †�/�±�/-� ������	D /.�)ng/mL(

*�� (3.�3 +&+: =EF G<1�H� @3 ;( I�3J7 K�, 	 ;( I�3J7 .4L%9M��N �� �9 +: O�+<) .0�� 63.,.
†��-/�p<������	 �, (3.�3 �, G���P� �( D*<�0Q

    
�  ��P#��	BMI          <�
�GE� 
�,C ����	 � 
=� (�� 
 ,

�
8��
G�E-  ,LDL  ,          
B�� ����	 ��,Z=� � �0+ ��	0B�@

          �,I	 ^$�+� *�
- �� ��� �����(�  )���# (��    . ��,Z=�

     ��"	 (� *�
- �� ��� ^$�+�     

&G� 
3
  /�GE� \GPTH  � 

 �0B# (�� �,I	 �����(� /�GE�) <��;N.(

7�) 	 '8�9: 0
A 
�B� �) ����� %&����

Lc   
&# )c/��(% X�� �0+ (�F� � (
� �(0	 ��
�� m� ��

�,����  .       ��	���� �� ��
�� ���	 ��D �����   ,�L   
&# )N/�S(% �

    ��	���� ��D �I�BT   ,N�    
&# )�L(% �F� ��(��   X�� �0+ (

�#�0�  .  <��;)W ( 
/�GE� \G��"	PTH ��	���� � D ��� 3
  

           ��� �	 ��F# �( X�� � �I�BT �0+ (�F� �� *�
- ��  . /�GE�

       *�
- �� 
� (� 3
 mg/dL`/S±W/n �0�   .  ����	PTH  (� 

          ��8
8 �� �I�BT � X�� �0+ (�F� �� ��
���N±Nc   � pg/mL

2`±NW�,I	 ��#@ O��&8 �� �0� # (���0B .

            � X�� �0+ (�F� �� *�
- �� (� �����(� /�GE� ��P#��	

                ��
�� ^9' �� }� �	� )��� (�� �,I	 O��&8 ����� �I�BT

/�   !�� � *� U(��-         ^
p	 
B�� )�; m��I8 � *� U(��-

      �0B# (�� �,I	 *�
-�� ��� O��&8 
*��  .   ��	���� ��P#��	D

�,I	 *�
- �� ��� ��#�0B# (�� .

 �	��C<����� 	 '���*�/
�)  �����!� "�#$��� %&���� '(
�) �

� ����� 
� '8�9: 	 7�) 0
A 
�B� �) �	�� 	� 
�  �

'8�9: 0
A 
�B� �) �����

)�DCn=(

 0
A  
�B��= �) �����

)3En=(

�����!�

c±W` *n±L�  � )<� (

2S±nS 2S±n�  
=� (��(cm)

�Nc±��� NNn±c`c  �����(� /�GE�(mg/d) †

`/S±W/n `/S±W/n  3
  /�GE�(mg/d) 

2`±NW �N±Nc PTH 3
 (pg/mL)

�n±N� �n±NL ��	����D 3
 (ng/mL)

2S±n� 22±nL  �0+�,C(mg/dL)

W2±�2W N�±��c  3
  <�
�GE�(mg/dL)

2S2±2cN n�±2`W  3
  ��
G�E- �
8(mg/dL)

*S2/Sp<�I�BT �0+ (�F� �� ��
�� �� \G��"	 (� 
†


���#�� ^9' �I��Q	 �� *� U(��- !�� � *� U(��- /� �� .
B�� ��,Z=��� m��I8 �����(�.
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������� ,
���
������������ �������	
���
�
���������	��
� ���

 �	��3 "���!�	 �) '$���/ F(
!� 0
A 
�B�	 ��G
!(��� ���G
!&�( 0
A 
�B� '#!&9*� H��I < D ��.&� �?�&�@ �
PTH'(
�) �

� ����� 
� '!���
� ?�&�@ 	 

�!���� B+

� �
% �� C �
% �� CD�	

+��� D�	

��+ �
% �� C
p r P r p r �.��A
�
��-/� !/� �"/� #/� ��-/� #/� ��
 /� �#/� �/� ��/� "/� �!/�R  ������	D/.�
�/� �!/� �/� �!/� �/� �-/� /.� ���
�
�/� �!/� "/� �#/� �/� �!/� /.� .C��
#/� -/� �"/� �!/� �/� �!/� PTH/.�
�-/� !/� �-/� !/� ��/� -�/� *�����( ���
�*

*+&+: =EF G<1�H� @3 ;( I�3J7 K�, 	 ;( I�3J7 �� (3.�3  ..0�� ��4L%9	 *�����(+: O�+<) ��..

�� ���!� "�) '#!&9*�

        ��	���� ��� �(�� �,I	 �P�GB=�D     3
  /�GE� ��  ,

  

&G�PTH          �	��# ) � �� �����(� /�GE� �   .  <��;)L (

8(�             ��� �	 ��F# �( ��
�V�	 
��  � �0+ (�F� A�B  . ���

         >��0�G�  �0+ (�F� *��� �� �  � �0+ (�F�  , �P�GB=�

         �	@ ) � �� (�� �,I	 � /�"�G	)NN/S=r   � SS2/S=p  .( ���

            (�F� � >��0� ��� 
>��0�G�  �0+ (�F� �� 3
  /�GE�

       �,I	 �P�GB=� �#��
� ~ 0�	 �0+      �	��# ) � �� (��

 (� ��,Z=��  A�B8PTH      >��0� ��� 
>��0�G�  �0+ (�F� �� 

            �,I	 �#��
� ~ 0�	 �0+ (�F� �  �0B# (��. ��
o

              ��� (�� �,I	 �����(� /�GE� � �0+ (�F� ��� �P�GB=�

�0� f�Io.

   ��	���� ���D         �0;� (�� �,I	 �P�GB=� �0+ (�F� � 

)���#.       
>��0�G�  �0+ (�F� )�;S�/SM=r    � c/S=p ,

    ��0� ��� �0+ (�F�   
>SL/S=r    � W/S=p �   �0+ (�F�

 �#��
� ~ 0�	SN/S=r   � �/S=p  �	@ ) � �� .�I� m��I8 ��

 �0B# (�� �,I	 A�B8(� ��� ��# �����(� /�GE� � �  . J� � 
�

    >���� ����,F�� ���; (��I	�2       ��	���� RQ  �� D  mC��' 

NS          *�
� ��a08 <0E  ��	$  )�; �( 
��� �E�	 
� 3
-0#�# 

 ��P#��	 
) �         ��	���� �� ��
�� (� �0+ (�F� D    �� 
�=� NS

   ��	���� �� ��
�� ��D���G	 �� 
8X�� NS 
��� �E�	 
� 3
-0#�# 

              �0B# (�� �,I	 ^$�+� ��# (��I	 ��� �� �� �� �G��"	 ��# .

            ��	���� � �0+ (�F� A�B8(� 
�F�� � (
� ��
�D  , ��
��

        �I�BT *�
- �  �� �I��Q	 �(0	)  ��	����D �F��    �� 
�S( 


    f�&+ �0B=�)  ��	����D       ���G	 �� 
8X�� 2S      �� 
�=� � 

  ���G	�S  (    ���� �0B=� �)  ��	����D    �� 
�=� 2S  3
-0#�# 

 
��� �E�	 
�  (       ��	���� ��(�� ��
�� � �#�� /�G"8D   � �I�BT 

                 �G��"	 �0+ (�F� ��P#��	 
]# �� ���� �0B=� �� ��
��

�#��  .        �
- (� �#��
� �0+ (�F� ~ 0�	    �0B=� ��(�� *

   ��	���� ����D22±nNmmHg       ��	���� ��(�� *�
- (� � 

D    �I�BT mmHg2�±nW       �� �� �0� c/S=p    (�� �,I	 O��&8 

�0B#  .          ��# >��0� ��� � >��0�G�  �0+ (�F� ��� ^$�+�

 �0B# (�� �,I	 *�
- �� (�) (��0=#2.(

            ��� A�B8(� �#�-��; O(0a �� *�
- �  
� (� ��,Z=�

��	����D            �� (�� �,I	 A�B8(� �� �� � (
� �0+ (�F� � 

 �	��# ) �)) � *�F# *��� ��F# w���#.(

J�)

            )�
- 3�4#� ��
�8 �
�� \I	�; (� �� �I��Q	 ��� (� ,

   ��	���� ���D      (�F� � >��0� ��� 
>��0�G�  �0+ (�F� � 

           �F# ���� (�� �,I	 A�B8(� �#��
� ~ 0�	 �0+  . ��,Z=�

      /�GE� ��� A�B8(�       � �����(� /�GE� 
3
 PTH    (�F� �� 

�0B# (�� �,I	 �0+.

  �	 
]# ��   �� � (        (� �=�	 !"# ��0E  /�GE� !�����

���� ����� ����� �0+ (�F� . !����� [�
T �� dX�=�'� 
:� ���

  ) � �C�
� )	��"	.��
�N    /�GE� )���(� �0B=� 
�@ 
� *�$�

              RQ  !����� 
*��#0� /�GE� !��� �� 
4,	PTH  �

  �	 <0�
��GE��0� �N
�W        !����� �;0	 �� �0	(0� ��� �

                            �0+ (�F� !����� � <0E  �� /�GE� ��(�

�#0� �	.�L              !��� <�B#� �� �� ) � *�� j
Q	 ��,Z=� 
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��c  ������ �	 
�� 
��� ��	�
PTH ������� � D ������� � �
�� ���� ��� 

����� 1� � �	 
 �  �
  � � �� � � ��  �� � � � ���� �  �� � � � ��  �  �� � ��� � �� ,  

!� ��� �  "� " �D !� ��� �  �D $���
  � ���  %& �� 251� � $ )� 	 * . �� ,� - �� ��� .) �  /0���  1�� � 2 �3&  4 �

�5��� 6 � 7 8 �� .��� "&  ��9�  � ��� �� �� � -:;� �  4�    mean±SD"-� $� ��� &  ��.

0

20

40

60

80

100

120

140

160

 vit D<10ng/ml  vit D>20ng/ml

  ��, 25OH-Vit D        �4��# (� � 2    � �L ��  �G��(��� 

  ��	����D    
3
  PTH    �	 !�����       �0B=� �8 ����2    � �L

��   ��	���� �G��(��� D  �0� ��
B;   .  *�P#@PTH �2 � �L

��    ��	���� �G��(��� D         ^�a O$5� ��( >�
�8 �� 

          �0+ (�F� !����� �;0	 
�C�
� )	��"	 !����� � _�
�

�#0� �	.��         ��	���� ��� *�#
�- 
�+� ��� <�  (�D  ��( 

   3��#� �� �(��G���         �EC O$5� �E=; ��    ^�a O$5� �

    *�� ���� _�
� (��;�       ��	���� A�B8(� �0,� �	� D   (�F� �� 

             ��=� 
� 
o�' \I��Q	 � ) � *�� 
# O�B:� �� d$	�� �0+

�� 3�4#� J� � .

 (�F� (�.� ��
�� (� �����(� /�GE� ����	 � (
� ��� (�

            �I�BT �0+ (�F� ��(�� ��
�� �� (�� �,I	 ^$�+� X�� �0+

)���#  .  ��,Z=�           (�F� � �����(� /�GE� ��� �0C A�B8(�

   �F# *��� �0+  .       0K�#��  \I��Q	 �� [��0	 
o�' \I��Q	�c

                mC��' � �I�BT 
6���' �0+ (�F� �� *�
- �� (� �� �0�

        �F# *��� �����(� /�GE� ����	 (� �(�� �,I	 O��&8 �I�BT .

 }��  ��,Z=��`            !��� (� �( /�GE� 
�:{8 ��# ��(�K=� � 

   �( �0+ (�F� �#�
�   .���2N         ��048 �0+ � (
� (� ��# 

           ) � ��G#��# 
:q	 �0+ (�F� !��� (� �( /�GE�  . \I��Q	

   O0E��G�� �I��Q	 �� 
o�'�n (�� �,I	 �( �� ��� ��� A�B8(� �� 

   �0B# [��0	 
�
� U(��-  .     (� ��(�K=� � O0E�G�W2�c  �
	 

  �N`n2       (�F� �� �( �����(� 
&G� � /��  
/�GE� A�B8(� �� 

0+         �#��� (�
C � (
� �(0	 �  .       A�B8(� �I��Q	 ��� (�

             �� >��0� ��� �0+ (�F� � �����(� /�GE� ��� � 0KI	

 �	@ ) �  .         ��&�
- ~ 08 �� �����#@ ��	 (� ��,Z=�NS  � 

      <�  (� ��(�K=�2nnn    
� W�      ����p8 (������ \I��Q	 

 �����(� /�GE� � �0+ (�F� ��� J0KI	 A�B8(� 
�#��� 3�4#�

) *��� ��       �(�� �# � �9? [�
T ��   ( �� )���  .   O�I��Q	 ��� (�

              ��
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