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������� ,
��������������� �������	
����
���������	��� IBG

           35�. :.�� J��� �� :���� 3� �( 	6�( �� ���K)�� ��.

 � %6��(�	$ 	.�!' %�$�	"�.

             �!' �(�)��� �� %�HL MN( ��� O�+4(� ��'� P.� (�

         ���  �!� 7�#��*� �� �(��D� 3<!4 �!6��  .  7�#��*� ��

  ��� ��)6         �!' �(�)��� ���� �� M	� �Q�� ���(� 3� 	6� 

     ���  ���.      �HR��( ��� ��S?4 ���     M�D,�  T� 3� �. ,

     �� M����� � M��5�     ��� JU� �(!� �!5. �!' (�)�  . %'��

   VN!�!��	��� 7�#��*� ��W�X %����(�� � %5���� ��. Y  7��S� 

              �!' (�)� :.�� (� �( M�D,� �Q�� ���E� ���(� 	�Z�

  ��� [(��\	6�   .    ��� ��] ��6 %'��  ���(� 3� 	6�  ���� ��.

           ���  ���. �!' (�)� :���� �� M�D,�B^   %��
 (�  3�

���K).�T�            �	�Z� �S� � 3����6 ��� %=��6 ��5F 3� �K� 

         ��&6  	.�)� �!' (�)� �� �( M�D,� ���(� ��	6� .١١،١٢  (� 

           %�� 7���C� ��6 �!' (�)� �� %���(� M��5� O�+4(� P5���

  �(�� �!<�  .             �� 3� %4�#��*� (� M��5� ���(� :����

                 	$ �!' (�)� :.�� J��� ���  	$ ;�=6� 7�6�!�


���.BI              O�+4(� �� %5+� �	.�!$ ��6 %6�D6� 7�#��*� (� 

             ���  	�� ��� 3� �!' (�)� �� %���(� M��5� _!&#�
١�،١�          3����6 ��� %#*- P=��6 V 3� 7�#��*� �� �!5. ���  	6�

 %��K5. �   [�	�� ���!� �S� 3�   ���  	$ 2��5�  	55� �  �� 

             �!' (�)� �� �� �E�D� O�+4(� � 3��( ��� �� O�+4(�   	� 

 ���  	)6.١	١٧،           �� 7�#��*� %'�� (� ��6 %���(� M����� 

              �(!C 3� ���  �!�  ���. �!' (�)� ����� :.�� 3�

            	$ �!' (�)� :.�� J��� 7�6�!�
 3� �� �	6�(!'BX  � 

    M����� M� MN( V ���(�BY        P=��6 (� �	� M����� P�,�4 � 

V�4(!��.`^         ���  	$ �!' (�)� :���� J���   .��  (� 

                ���!� �S� �	#4 �� a� 7�#��*� �� %'�� 3� ��� %��


3,'�	�           �!' (�)� �� %���(� M����� ��� %,E�D� O�+4(� �\ 

  ��&6 ��]	6� `B              M����� 3� M	� �+D6 ��6 �K� %'�� � 

3�D6�� ���"� �( �(�(��6� 	.BX

         �!<!� 7�b-�54 3� 3<!4 ��  ,     �c�
 P#��*� d	.

  M�D,� ����� %���(�  ,�    3� ��+� ����� %���(� M����� � M��5

               %#�+C �!' (�)� �� ����� �� �� PD�E� � �!' �(�)���

���  .      %�(�� �� 3#��*� �� 3� %4��Z4    dH
 ��(�� �K� ��.

  M� �����[(��\    :�� �  � [(��\         ��D�. � 3#��*� ��  � 

3,'�	� ���!� �� �(��D� �e6 ��  ��\ �� ���� �\ ���.

��� � 	
�� � 

           %,+- 7Q�E� (� ���"4 	�f�� � 	5- P#��*� d�	.� � %
��C

  ���  	$ ��].٢٢،٢٣     	5� %�(�� V 3#��*� ��  �K6  3� ���

                    ����*' ���!� %���5$ � 1!�$ ���#4 �� d	.

�(����         �!+"� �"< M��� %\	6� g!�$ ��=� � ��\����L ��.

           PE*5� ���� ����� (� ���!� ��BI   ��� ���"4   .  (� ��

  %�(��B@^^@      �� �4Q�� �Z6 I       ����� :$!� �U4 3� 2�� 

3�(�  �+-��� g	5.�              [�( �� 	6�!� %�$�	"� P���� ��.

36!�6  3,
�� 	5F ���\      	6	$ 3#��*� �(�� � h���6� ��   .  �� ��

  �����BiWG    �Q�� ��� I       %���(� �"< %���j4 (!C 3� 2�� 

���(�     	6	$ h���6� %�HL ��.  .     � dH
 �� a�  3� �����

       �!' (�)� g	5.�� ��.�(��   %� d�j� �(  �	6��� Yi  ��� 

              ��!5� 3� � 	6	6�� %-�� 3#��*� (� �!' �(�)��� 3� ��+�

     	6	$ 3���\ �e6 (� �(!�  ��\  .    ����� P�E� ��� ��B^i 3� �Z6 

   �� �e6 ��  ,a5<  ,���  ,  %6	� g�!4 P��6  ,   � �N�6� �����

        ��D�. �(!�  ��\ �� %���(� �+����    	6�!�  	$ ���  3� 

     � � h���6� %���j4 (!C  3       3���\ �e6 (� 	.�$  ��\ ��!5�

	6	$ .

����	
	 ���� � 

     3�  �"F [�( �� � %8!j' (!C 3� 3#��*� �(!� �����

  	6	$ 3+
�j�  �"F  .3+
�j�        k�!4 � %�(�� ���� 3� �.

                :�� �� P��5)��� V ��  ��Z��� �� h�=� ���K)���

   ���\ 7(!8  	$ �!���  .    7�j�)� g(��(� %4���C� �	���

  %����<� / %��#�<i     	$ 3���\ �"6� �� �����   .    	- � ��� af�

                    ��  ��Z��� �� l�4�4 3� :Z� ��	� � :$!� �-�	
 ��

            m+C �(�!6 ��� � %����=� �����4��#��(!��� ��. 

  ��	6� �(�	6����           �-� �� l�4�4 3� � ���\ B^^      � ;�\ B

%�6��  	6	$ �+S ��� .`i�     ���� ��*' dH
 (!e5� 3  , ;��4

 ��	6����\          	$ ;�=6� �Z6 V k�!4 �.   .   %6	� g�!4 P��6

)BMI  (      ��� 2!��� ��  ��Z��� ��) ;�\!,�� 3�  (   	- (�H=� ��

)  p������ 3�  (  	��\ 3+��U�  . ���        P5��� (� ;�Q ��.

���(�          	���� ��  ��Z��� �� %�HL ��.`i    q�(!' P���� 

          k�!4 ��( �� ����        3HR4 g	� [�!�� ����5$(��

  �(����\	$  .          ;��4 �4 	$ ���!'(� 3#��*� �(!� ����� ��

    %6	���$� � �.�HL          2!C (� 3� �( %�. `i   :�� ���� 

i- Sociodemographic
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IBW ������� 	
����� ���� � �� ������� ����������  ! "#�� 

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


��*+)-.=n(  �
	$�)�12=n(

Bi±iI BG±i`  ��)2��(
*W±B@@ B`±BGW  	-)%�6����� (

BG±GY `^±WI  ���);�\!,��(
*I/G±I/`X i/@±@/i@  %6	� g�!4 P��6)p������ �� ;�\!,��(
*G@^±`iY^ W`^±`W^^  �N�6�)��( (� ����� !,��(

*`Y^±@YG `Xi±GYX  M�D,�)%,����( (� ;�\ (
*i^±BB^ XW±BI@  M��5�)%,���( (� ;�\ �(

*GG@±`iIW Xi^±`X^X  M�����)%,����( (� ;�\ (

``±B`` BX±B``  V��!�D�� �!' (�)�)%,�� !�< ��� (

BI±XB BI±XB  V��!���� �!' (�)�)%,�� !�< ��� (

*^B/^<p����� �� 3D�E� (�

   	6�!�  ��� d�j��   	55� ��]   .       ���� ����� 3� V�� �"<

 m�-� �(����        �(!' %�HL ��!� ���E� �4  	$  ,�  d��u �

 36���� �    	$  ��Z��� %K6�' ��. .        �� �.�HL g	$ ��] ���E� 

   _��E� ���5.�( ��  ��Z���  ��.     	6	$ �	+4 ;�\ 3� %K6�'.`@

       P��6�� ��#��(!��� m+C �HL �. af�)N3  (Nutritionist III

               ��!� ��� � �N�6� (�	E� %���(� �"< �  	$ �(�H\	�

�HR�       P��6�� �(�� N3  	��\   .�����       �� 3�� MD��!���� 

  3���#� ��  ��Z���    ��� _��� �� �(�	6���� ��.   ,   a5< � ��

  	$ 3+��U�.`G               ����� 3� %���(� �N�6� �+D6 af� 

    3�� MD��!����)EI : BMR  (       	$ 3+��U� ��� �. ���� .

M�[(��\    :�� � %.�[(��\ %.�         7(!8 3� l�4�4 3� 

EI : BMR     �� ���� I@/B        ���D� � ��)�� � i/`v�#4

	$٢٧،٢٨     M� ����� � [(��\    :�� �  � [(��\     3#��*� ��  � 

 	6	$ dH
  .  ��	6� �"<         �(!� ����� �� �!' (�)� ���\ 

       � �4 	$ 3���!' 3#��*�  3  7	�B@     	55� �
����� 3E�-�  .

            �� ����� ���( ����� �� 3�D)6 ���
 (� �!' (�)� af�

      �-�	
 P,8�� 3� 3+4��I^       � V ��  ��Z��� �� 3�6�S  95�(�)

 !�<��   ��R�� ����� ����� (�� 3� 3�D� �� 	5����� g��	6� 3� 

�!�        ��	6� h�=� V$�� V k�!4  	$ ���\   .  �� ��K6���

 ��	6�    � � 3+��U� ���\   3    �"6 �!' (�)� ��!5�   (� ����� %

    	$ 3���\ �e6  .        (�)� 7(!8 3� �!' �(�)��� �!'

        ���D� � ��)�� V��!�D��mmHgBi^     �!' (�)� � 

 ���D� � ��)�� V��!����mmHgY^	$ v�#4 .

�� ��������

   ��� �(��� ��,U4�. �� ��Z�����;�6(���� SPSS  P�D6 

^@/Y)  Chicago,IL  (  ���\ 7(!8  . ���     7(!8 3� �.

   ��K6���  ±        	$ ���� (��#� d��U6�	6�   .   PD�E� �"<

��K6���   �!��� �� �. t   	$  ��Z���   .    �� M�DE4 ��  ��� ���

              �!' (�)� �� � �!' �(�)��� ��  ��\ �� 3� 3#��*� �(!�

%#�+C  ,           V��!�D�� �!' (�)� ��  ��\�� 3� 3� ����� ��

B`^  ,<BIYAB`^    � mmHgBi^≥        �� 3� 3� ��5w�. � 

      V��!���� �!' (�)� ��  ��\X^  ,<XYAX^   � mmHgY^≥

            M�D,� ����� �e6 �� �4 	6	$ M�DE4  ,     M����� � M��5�

�(�   �� �� (� %��    	6��\ 3D�E� M. �� �.  ��\  .  ;�=6� �"<

 3D�E� ��    �!��� �� �. ANOVA �� �� �� 2�+6� 3� � %6��� i

 	��\  ��Z���  .      V��!���� � V��!�D�� �!' (�)� PD�E�

(� �(��. v,���M�D,�)i^^  ,<X^^Ai^^ � mg/d X^^>( ,

  M�����)`^^  ,<I@^^A`^^^    � mg/dI@^^>  ( �5� � M�

%���(�)B^^  ,<`@^AB^^  �mg/d`@^>  (    ��  ��Z��� ��

  �!���ANCOVA   � Bonferroni      �� �S� �	#4 �� �   , P��6

 %6	� g�!4  ,�N�6�  ,         ���\ 7(!8 %���(� �+�� � M	� .

                  ��� O�+4(� P#��*� �"< �!���� %K�D+�. l�c

     	$  ��Z��� %�� ��.��R��  .       �(��� ����6� �(�!� ;��4 (�

 (�	E�^@/^p<%5#� $ %E,4 (�� 	.

i- Bonferroni 
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������� ,
��������������� �������	
����
���������	��� IBX

�% �&�

  2�	<)B  (         �(!� ��H� � J6y� ����� %�!�� 7�j�)�

       M�D,� ����� ��  ���. �( 3#��*�  ,     %���(� M����� � M��5�

  %� ��)6 ��6�	.�   .   3&5� ������� J6y�       ����� �� 3D�E� (� 

��H�       	6�!� ����� %���(� �N�6� ��(��   ,   %6	� g�!4 P��6

 Q�� �"6�    ����� �� �4��H� �!�   . M�D,� �����  ,   M����� � M��5�

 ����� %���(� ��H�     � ����� J6y�        3�8!4 ���E� �� ���� 

 �!�  	$  . ��H� ����� M�D,�   ,       �( ���)�� M����� � M��5�

   3� �+D6����� J6y�   %� ���(�   	6��� )   l�4�4 3�`Xi±GYX

   ���E� (�mg/d`Y^±@YG  ,XW±BI@ (�   ���E�mg/di^±BB^

   �Xi^±`X^X      ���E� (� m/dGG@±`iIW  ,^B/^<p  ���� 

3�.  .( (�)� ��K6���      a5< �� V��!���� � V��!�D�� �!'

 %5#� 7��Z4     �$�	6 M. �� �(�� .   M�D,� ��K6���   ,  � M��5�

            �� 3D�E� (� �!' �(�)��� 3� ��+� ����� %���(� M�����

         2�	< (� %#�+C �!' (�)� �� �����)`  ( ���  	��  .��5w�.

           �� �e6 ��  ��\ �� ����� 	$ ��] 3�  ,     � %6	� g�!4 P��6

      ��D�. %���(� �N�6�             7��Z4 �H� 	6�!�  	$ ���� 

%5#�    z'�$ �� �e6 �� �(��      	)6  	.�)�  ��\ �� ��� �. .

           �!' �(�)��� 3� ��+� ����� %���(� M����� � M�D,� (�	E�

  %5#� (!C 3�      �!' (�)� �� ����� �� ���� �(��    �!� %#�+C ) 3�

   l�4�4`iY±G^Y       ���E� (� I`Y±WG@  ;�\ %,��     ��( (� ,

^B/^<p  �X^X±`iGB      ���E� (� GYB±`Wi^ ;�\ %,��   (� 

��(  ,^B/^<p  .(   %5#� 7��Z4 ���       M��5� (�	E� �e6 �� �(�� 

     	)6  	.�)�  ��\ �� ��� %���(�.     %���(� M����� � M�D,� 

            V��!�D�� �!' (�)� �� %�!&#� %K�D+�.)3�l�4�4

^@/^p<  ,`/^A=r     � ^B/^p<  ,I/^A=r  (     V��!���� �) 3�

  l�4�4^B/^p<  ,I/^A=r    � ^@/^p<  ,I/^A=r  (	5�$��  . ���

  %5#� P*��(                 �!' (�)� �� %���(� M��5� ��� �(�� 

      	)6  	.�)� V��!���� � V��!�D��  .      3� ��+� ����� M.

                M�D,� %#�+C �!' (�)� �� ����� M. � �!' �(�)��� ,

               	$ 3�8!4 ���E� �� 3D�E� (� ����� M��5� � M�����

	6�!�  ��� ���(� .

��5w�.      2�	< (� 3�)I  ( %�  	.�)�    :���� �� ���\ 

          M����� � M�D,� (�	E� V��!���� � V��!�D�� �!' (�)�

         %5#� ���R4 ��� �!�  ��� �	�� :.�� %���(�   (�	E� (� �(�� 

     �!�  ��	6 |( %���(� M��5�  .�      �� ����� %���(� M�D,� (�	E

    �!' (�)�mmHgB`^  <   %5#� (!C 3�  �(��   �� ��)��

        V��!�D�� �!' (�)� 3� �!� ������mmHgBi^≥  	5�$�� 

)`WG±WWB    ���E� (� `@G±GBB ;�\ %,��   ��( (�   ,^@/^<p .(

�.         V��!���� �!' (�)� 3� ������ ��5w      �� ���� �"6� 

mmHgX^          E� (� �( ���)�� M�D,� �!�       �� ����� �� 3D�

      V��!���� �!' (�)�mmHgY^≥    	6�!�  ��� ���(� 

)`B`±WX@     ���E� (� `iB±@YX ;�\ %,��   ��( (� ,^B/^<p .(

         %� 3e
�� ��6 %���(� M����� (�	E� �(!� (�  ������ �!$ 

          �� ���� �"6� V��!�D�� �!' (�)� 3�B`^ %,��    !�< ��� 

          \ �� �� 3D�E� (� ���)�� M����� �!�     �!' (�)� ��  ��

  V��!�D��BIYAB`^   � mmHgBi^≥   	6�!�  ��� ���(� 

)iXY±`Y^@    ���E� (� GX`±`GXi   � GYB±`iYB ;�\ %,��   (� 

��( ,^B/^<p .(

 ����3�45678 9*
+�� �% �&�	 $&	��� 96&���  , ��� ���  �: 	
$ 
 �: ��� ���� $; �: <%=� 	
$ 
 �	 45>�%; � 4&?5@�
 �!5=A

� ��� �!5=A ��)�1B=n( ��� ���� $;)-B=n(

B@±iB B@±i`  ��)2��(

BB±BG` BB±BGB  	-)%�6����� (

X±W^ X±WB  ���);�\!,��(

X/i±`/`W G/i±G/`W  %6	� g�!4 P��6)p������ �� ;�\!,��(

GWX±`IBW WIW±``i`  �N�6�)��( (� ����� !,��(
*I`Y±WG@ `i@±G^Y  M�D,�)%,��\ ��( (� ;�(

XI±B`I WG±B`^  M��5�)%,����( (� ;�\ (
*GYB±`Wi^ X^X±`iGB  M�����)%,����( (� ;�\ (

*Y±BBG B@±BIY  V��!�D�� �!' (�)�)%,���< ���  !(
*W±XW W±YI  V��!���� �!' (�)�)%,�� !�< ��� (

*^B/^<p �� 3D�E� (� �!' �(�)��� 3� ��+�  ��\
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IBY ������� 	
����� ���� � �� ������� ����������  ! "#�� 

 ����.�45678 96&���  ,5@��	� �	 �!"�#� 	��� 	
$ 
 �% �&�	 45>�%; � 4&? � C5"�%65> ��� ���  D7%�� �� 
C5"�%>�&	

 �"�%>�&	 ��� ��� )�75���5� $%� (  �"�%65> ��� ��� )�75���5� $%� (

-1≥)E.=(n F-�F1)2-=(n F1<)HE=(n �B1≥)2B=(n �.-��31)E.=(n �31<)F�=(n 

B@±iB B@±i` B@±iB B@±iB B@±iB Bi±i^  ��)2��(

`iB±@YX BYX±WI^ †`B`±WX@ `@G±GBB `X`±Wii *`WG±WWB  M�D,� )mg/d(

Xi±B`` W`±B`@ @Y±B`W WY±BBX X^±B`G G`±B`Y  M��5� )mg/d(

W^X±`iBB iYX±`W@^ †@iB±`WYI GYB±`iYB GX`±`GiX ‡iXY±`Y^@ M����� )mg/d(

*^@/^<p  ��\ �� 3D�E� (�  Bi^≥ � †^B/^<p ��\ �� 3D�E� (� Y^≥ ؛ ‡^B/^<p�K�  ��\ �� �� 3D�E� (� �.

  2�	<)i  (    V��!�D�� �!' (�)� ��K6���  ,V��!���� ,

BMI  ,         M�D,� v,��� ��.  ��\ (� �( %���(� �N�6� � �� ,

        %� ��)6 %���(� M��5� � M�����	.� .      (�	E� 3� ������ 

     �� �4Q�� �"6� %���(� M�D,�X^^ ;�\ %,��      	#� �!� ��( (� 

    �� �S� �	#4 ��  ,BMI  ,�N�6�  ,    %���(� M	� � �+��  , (�

        ���(�  ��\ �� �� 3D�E� 	55� mg/di^^  <   �mg/d 

X^^Ai^^               V��!���� � V��!�D�� �!' (�)� ��(�� 

   	6�!� �����)    V��!�D�� �!' (�)�B@±BBG    ���E� (� BW±

Bi`     � BY±B`Y  %,��    !�< ���   ,^B/^<p       �!' (�)� � 

  V��!����BB±WX     ���E� (� X±YB   � X±XY %,��   !�< ��� ,

^B/^<p  .(�.          M����� (�	E� 3� ������ ��5w  �"6� %���(�

mg/dI@^^  >        �� �� 3D�E� (� �!� ���(�  ��\	55� g

`^^^  <  �mg/dI@^^A`^^^      V��!�D�� �!' (�)� ��(�� 

    ���� V��!���� �     	6�!� ��4 )    �D�� �!' (�)�V��!

Bi±BBY       ���E� (� BI±BIW     � BW±B`Y  %,��    !�< ��� ,

^B/^<p      V��!���� �!' (�)� � Y±XB    ���E� (� B^±Y^  � 

Y±XX  %,�� ���   !�<   ,^B/^<p  .(      �!' (�)� ��K6���

               M��5� v,��� ��.  ��\ (� V��!���� � V��!�D��

  %���(�)B^^  ,<`@^AB^^ � mg/d`@^> (%5#� 7��Z4 �(��

�$�	6  .  ��  M�D,� ���(� :����  ,     ��K6��� M��5� � M�����

           %� �	�� :.�� ����� %5����      �(!C 3� �   ����� 3�

���(�	55� g          ����� �� ��(�� �HR� ��!� �� �4Q�� ���E� 

      	6�!� �K� ��.  ��\ �� 3D�E� (�.      7��Z4 %6	� g�!4 P��6 

%5#�     �( (� �( �(��    M�D,� v,��� ��.   ,    M����� � M��5�

6          �� ��)�� ���E� 3� ������ %���(� �N�6� ����� ��� �$�	

         %5#� (!C 3� 	6�!�  ��� ���(� �( �HR� ��!�  ��)�� �(�� 

	6�!�  ��� ���(� �( �� ���� ���E� 3� �!� ������ ��.

IJ:

              ���"4 ��"$ ��#�< �� %.��\ �� 3� �c�
 P#��*�

          � M����� � M�D,� ��� %�!&#� O�+4(� �	$ ;�=6�  �� %���(

          3*��( ��� ��� ��)6 V��!���� � V��!�D�� �!' (�)� �� 

           V��!���� � V��!�D�� �!' (�)� �� %���(� M��5� ���

	)6  	� %�(�� �� (� .

 M�D,� (�	E�  ,         ����� ����  	$ 3�8!4 M��5� � M�����

      l�4�4 3� 2�D6���X^^  ,I@^    � I@^^      ��( (� ;�\ %,�� 

���.٢٩،٣٠   � �� (�       M. �HR� ��!� �� ���(� ��K6��� %�(�

   ����� (�J6y�   �  ��H� �����         Q�� �!' (�)� �� ����� (� M. � 

�!�  	$ 3�8!4 ���E� �� ���� %#�+C �.

              �� 3D�E� (� �c�
 P#��*� (� %���(� M�D,� (�	E�

          ��)�� �.(!)� %'�� (�  	$ ;�=6� 3��)� 7�#��*�٧،٣١  � 

  ���� �K� %'��B	 �!�   .��  ��(�&�. � �!�١	   M�D,� (�	E� 

 ��4Q�� %���(�      .��� ����'� (� �(     � ��!f ��!�	�Z�

   ��� [(��\ %�&���	6�       �� ��)�� 3�    ����� %���(� (�	E�

    ��� �� P#��*� �(!�  .       %���(� �HR� ��!� ����� (� 7��Z4

     %� v,��� 7�#��*� (�          3,�< �� ��	#�� ���!� 3� 	6�!4

 ���j�-� ��D��!)�      ,  ���%�>� ـ       %5� v,��� ��.  ��\

3#��*�  ,           7�#��*� (� %�HL ��' ��.  ��\ ����\ �e6 (�

v,���  ,               ���!� � v,��� p��!< %�HL 7���� 7��Z4

    �!$  ��� �+D6 V����\!�N  .       M�D,� ����� %�(�� �� (�

             %5#� (!C 3� �!' �(�)��� 3� ��+� ����� %���(� �(�� 

         +C �!' (�)� �� ����� �� ����       %���(� M�D,� � �!� %#�

*��(P              V��!���� � V��!�D�� �!' (�)� �� %�!&#� 

 %� ��)6���  .   ��(�&�. � �(!W      3��� �� m��!� ��6   �� ��. 
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������� ,
��������������� �������	
����
���������	��� I`^

 ����B K&�  �	 222-Tabel�L�: �� 	���� .
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I`B ������� 	
����� ���� � �� ������� ����������  ! "#�� 

(               �!' (�)� �� %���(� M�D,� ����� ��� %�!&#� P*��

    �N��6 (� V��!���� � V��!�D���.  	6��� ��)6  . 7�#��*�

              ��� ��"5)�� �( _!&#� P*��( �� ��6 ��K� �	#��	6�  .

   ��(�&�. � !�F!���I`           ��� _!&#� P*��( V 3� 	5���(� 

           �(�� �!<� �!' (�)� �� %���(� M�D,� (�	E� ��� v�#c .

  ��(�&�. � �(!���II          (� �( %�"� :E6 M�D,� 3� 	6��� ��)6 

     %� �Z� %#�+C �!' (�)� �Z
     ���E� ���(� � 	5�   �� %���

 %� ��       	.� :.�� �( �!' �(�)��� �*' 	6�!4  .   �e6 3� 3�+��

%�6             	5� 2���� �!' (�)� �� �!- (��D� �S� M�D,� 3� 	�(

    �� M. �( �� ��S?4 ��!�� 	�� %�
�( 3� 7(!8 �� (� 3� ��F

             a5< �� �. (� � V��!���� M. � V��!�D�� �!' (�)�

 �!�6  	.�)�  .�        ��(�&�. � %,�� 3� ��� %��
 (� �Ii  ��5F 

       ����� (� kE� �( ���S?4)    ��6� (� 36 �  (   � 	6�!�6  	.�)�

  ��(�&�. � !�$�`B           �LQ ����� (� kE� ����� �� �( �� ��S?4 

 	6�!�6  	.�)�  .     ��(�&�. � ��� �K� d�C ��I@   M�D,� ��S?4 

        V��!�D�� �!' (�)� �� kE� �()  V��!���� 36 �  ([(��\

 ���	6�          �5��! � 7!,�D� 3� %��
 (� IG     �( %D&� P=��6 

 	6���  	.�)�  .     3=��6 ��!�� 	�$ ;�=6���    3� ��� ���\ 

          k�!�� �S� V �!' (�)� �� M�D,� ��S?4    3� 	5F �. ���

        ��(�&�. � ���!6!� P#��*� ��� 7�#��*� %'��IW   (��D� �S� 

      ��� ��)6 �( �� �� ���!-	6�   .  S?4 m�-� MD�6�&�   �� M�D,� ��

                    ���  	)6 �$�( %#*- (!C 3� �!5. �!' (�)� .

MD�6�&�                    �S� ���$ 35��� �� (�  	$ ��"5)�� ��. 

!�4�6( M�D,� V�4  ,         P,��� 3� ;�� g��6! M�D,� ���� Q��

              3� ���� ��+E6� �� ���\!,< 3=��6 (� � %��j� M�D,�

     ��&,�� P*���PTH            h�j�� M�D�� ����#� M�e54 � 

 �� V�4�f���.IX     %5#� O�+4(� �!<� ;	�    M�D,� ��� (�� 

           %���(� ;	� �,� 3� 	�$ 7�#��*� (� �!' (�)� �� %���(�

     %���(� M�D,� (�	E� m�-�   �!<� �   	55� [�	�� ���!��� 

     	)6 3�'�5$ �!5. 3� 	$��	6�   . %�6 ��5w�.   ��*� k' ��!4

           %�(�� �(!� %6��� p*E� (� 	�$ 3� 	�)� 3�c�� �� �� ,

                  9��6 �	$ ��F �,� 3� �!' �(�)��� 3� ��+� �����

                �!' (�)� �� M�D,� 	�Z� ��S?4 �(!� (� 3���� 7�#��*�

	5$��  ��� :���� �( �!' M�D,� ���(� .

            �� 3D�E� (� �c�
 %�(�� (� %���(� M����� �����

 %5�F �����IB  %�&��� � BG         �� %�!&#� P*��( � �!� ��)�� 

    !�D�� �!' (�)�        ��� ��)6 V��!���� � V��  . 	.�!$

           �!' (�)� 2��5� (� M����� 	�Z� :E6 �� ��6 VN!�!��	���

 %� ���
	55�   .           O�+4(� �� %��
 7�#��*� �� 3� �(!C 3�

            �� M����� 3� M	� �+D6 M�E�D� O�+4(� � M����� _!&#�

   ��� �!' (�)�.٣٩        M����� ����� 3� %#��!< (� ��5w�.

     ���Q�� %���(�              1!�$ M. � �!' (�)� ��K6��� M.

              ����� M����� 3� ��� %#��!< �� ���� �!' �(�)���

 %� ���(�	55� .BX          (� �( M����� ��S?4 ��6 ��(�&�. � a��� 

                  ��)6 %#�+C �!' (�)� �� ����� (� �!' (�)� :.��

	6���.BB             k�!4  	$ ;�=6� ����6���� ��� �K� 7�#��*� (� 

   ���(�&�. � !�F!���i^ �          �(�)��� 3� ��+� ����� (� M����

                   (�	E� 3� �!' (�)� :.�� J��� �!'@/iA`/X

%,�����    ���  	$  !�<  .   ��(�&�. � !.IB      �e6 �� %4��Z4 

             �� �!' �(�)��� 3� ��+� ����� ��� %���(� M����� �����

        ��&6 [(��\ %#�+C �!' (�)� �� �����	6�   .  7�#��*� %'��

     �!� �S� �	#4 �� 	#� ��6      ��� %,E�D� P*��(  	55� [�	�� ��

      ��&6 ��] �!' (�)� �� M�����	6� .`B     ��� P*��( g	.�)� ;	� 

         %� �( �!' (�)� �� %���(� M�����     ���&6 2��5� 3� ��!4

 3,'�	� ���!�          #��*� (� %���(� %��F � �N�6� ��� ��\ P

   ��(�&�. � !.IB               � !�$� P#��*� (� 36!�6 M� M=
 � 

��(�&�.`B �+D6  ���   .M�D6�&�       �S� ����  	$ ��"5)�� ��.  

  %\	5.��    k�!4 �!' (�)��� V�4(!�4�6 �S� ���$ M����� ,

   ��6( %�.( (�"�  ,         ���� ���� ��)\ (� M�E�D� ��S?4 ,

        ���� ;!�,4�	6� �� 	�D�� V���6 %�.( :�����   3=��6 (� 

            ���� ���� ��)\ �� M�E�D���L ��S?4  ,   	��!4 :.��

�!+���4. ��D��� �	���� 	��!4 :���� � �.BX

          3#��*� �(!� ����� %���(� M��5� ����� %�(�� �� (�

              �!� ���� �K� 7�#��*� �� 3D�E� (�١١،٣١� 7��Z4

%5#�          �!' �(�)��� 3� ��+� ����� %���(� M��5� ��� �(�� 

    	)6  	� %#�+C ����� ��.       ��!� ���� �� %5+� ����� 	.�!$ 

 ��5� (�	E�            (� �!' �(�)��� 3� ��+� ����� (� %���(� M

     �(�� �!<� %#�+C ����� �� 3D�E�  .3���    �(!� �� (� �� ��.

   3��� �� m��!�    ��(�&�. � !. ��. IB    ��(�&�. � a��� �BB

���.   ��(�&�. � %&4�� iB         :.�� (� �( M��5� %�!E4 �S� ��6 

               3� �(!C 3� 	6��&6  	.�)� M����� k�!4 �!' (�)�

        ��&� d�j� �� �!' (�)� :.��      �� ��)�� M����� ��.

 ��&� d�j�         ���  �!� M.  ���. 3� M��5� � M����� ��. .

  ��(�&�. � �!���BG         ����'� �� �!' %#*E� P#��*� (� ��6 

Y   � B^ 3���   ,     %���(� �+�� (�	E� �	#4 �� a�  ,  ��� %C�+4(�

                 	6��&6  	.�)� �!' (�)� � %���(� M��5� (�	E�.

   3��� �� ��b4 (� �K� ���K).�T�*��( �� ��. P ��� _!&#� 

           ��� [(��\ �( �!' (�)� � %���(� M��5�	6� ١٢،١٧،�٢  � 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
6-

25
 ]

 

                             7 / 10

https://ijem.sbmu.ac.ir/article-1-269-en.html


������� ,
��������������� �������	
����
���������	��� I``

                 M�e54 (� �Sy� ���!� �� %& �( %6	#� g��� �� ���(�

  3�D6�� �!' (�)�	6�   .        %�(�� �(!� %6	#� g��� 3� ��� ��

   3#��*� �� (�  ,     ��5� g(��(� �!<!� 7�#��*�    �� ���� M

  ��� �K� ��4��  .           M��5� �� %5L ��.�HL 3&5� 3� 3<!4 ��

            M��5� O�+4(� %�(�� ;�K5. 3� �	6(�� ��6 %Q�� �+�� (�	E�

                 �!$ 2��5� �+�� �S� 	�� �!' (�)� �� %���(�  . ;	�

  3��� ��� �(�\���   7�#��*� ��.      O�+4(� P5��� (� �( v,���

      %� �!' (�)� �� M��5�    3� ��!4     (� ���� ��(� 7����R4

   �HR� g��� �� ���(�  ,     �"< �+�#���L ��. [�( ��  ��Z���

  ���(� %���(�  %�HL ��.  ,         ���!� ��� 2��5� ;	�

[�	��      M� ����� dH
 ;	� � �\[(��\   :�� �  � [(��\   � 

��� �+D6 .

      �� 	54(�+� 3#��*� �� 7!- 7�&6  :B  (    ��( �� ��  ��Z���

  	����`i   �� 3����     �(����\ �� ���      �� 3� %�HL ��. 

 %� [�(   %���(� �HR� ��!� ����� �� ���E�-� %���(� 	6�!4

            	$�� 3�$��  ���. 3�  ��( V [�( �� 3D�E� (�  . %��(

           	$  ��� ��)6 %,+- 7�#��*� (� [�( ��iI      	$  	� � 

            ��. [�( �� 3D�E� ���- �� �� �8�
 ��.�(���� 3� ���

    S ��� ���E�-��+    ��� %�HL ��. ���،��`(     ��  ��Z��� 

3+
�j�              � %,U� � %�5� ��.�HL ;��4 �� 3� %6��\ $ %�5

             %��j� %�HL ��!� m�-� �+S J��� ��� �� � 	5�$�� ����

%�   �	$ I  (    M� ����� dH
[(��\     :�� �  � [(��\    ��  � 

   %� 3� 3#��*�    [(!4 ��=� J��� 	56�!4     ��� (�   %�HL ��. 

	6��\�i  (�.��D        �!' (�)� � �!' (�)���  ��\ �� ���� 

       3,'�	� ���!� �e6 �� %#�+C   �� �!F ��\   ,a5<  , P��6

 %6	� g�!4  ,     �%���(� �+�� � �N�6�@  ( ��	6�   (�)� m�-� ���\ 

       �� %Z�� 2��5� ��  ���. �!'  .        V %��( 3&5� 3� 3<!4 ��

 ��	6�         �(�� ���	U� �!' (�)� �(���� ���� ���\ �iG (�

�(��      ��	6� (�� �� �� �c�
 %     ��K6��� �  	$  ��Z��� ���\ 

               ���  	$ 3���\ �e6 (� %�"6 �!' (�)� ��!5� 3� �"6� .

              ;	� ��5w�. � %���(� M	� ����� m�-� ���&6 �(����

  ��� �!<�    5��� (� �+�#� ��. P       �(!� ����� %&��� ����#� 

 �� %�(��v#c#��*� ��.  P%� (��$ 3� �c�
��(  .

���3          M�D,� ��� _!&#� O�+4(� �� %��
 3#��*� �� ��.

                 ���E� ���(� � ��� �!' (�)� �� %���(� M����� �

����      �HR� ��!� �� �4         �!' �(�)��� 3� ��+� ����� (� �(

     %� ��)6 %#�+C �!' (�)� �� ����� �� 3D�E� (���. ��� 	.�

           (�)� �� %���(� M��5� ����� ��� %C�+4(� 36!\    3� �!' 

 	���6 ���  . %� ��"5)��   	5� 7�#��*� ���\     �� ��� O�+4(� 

                  �S� 2��5� �� � p��� �*� (� �!' (�)� �� �HR� ��!�

	55� %�(�� %&��� ����#�.

References
1. Azizi F, Ghanbarian A, Madjid M, Rahmani M. 

Distribution of blood pressure and prevalence of 
hypertension in Tehran adult population: Tehran Lipid 
and Glucose Study (TLGS), 1999-2000. J Hum 
Hypertens 2002; 16:305-12.

2. Singh RB, Suh IL, Singh VP, Chaithiraphan S, 
Laothavorn P, Sy RG, et al. Hypertension and stroke in 
Asia: prevalence, control and strategies in developing 
countries for prevention. J Hum Hypertens 2000; 
14:749-63.

3. Sarraf-Zadegan N, Boshtam M, Mostafavi S, Rafiei M. 
Prevalence of hypertension and associated risk factors 
in Isfahan, Islamic Republic of Iran. East Mediterr 
Health J 1999; 5:992-1001.

4. SarrafZadegan N, AminiNik S. Blood pressure pattern 
in urban and rural areas in Isfahan, Iran. J Hum 
Hypertens 1997; 11:425-8. 

5. Wu DM, Pai L, Chu NF, Sung PK, Lee MS, Tsai JT, et 
al. Prevalence and clustering of cardiovascular risk 
factors among healthy adults in a Chinese population: 

the MJ Health Screening Center Study in Taiwan. Int J 
Obes Relat Metab Disord 2001; 25:1189-95.

6. Burt VL, Whelton P, Roccella EJ, Brown C, Cutler JA, 
Higgins M, et al. Prevalence of hypertension in the US 
adult population: results from the Third National Health 
and Nutrition Examination Survey, 1988-1991. 
Hypertension 1995; 25:305-13.

7. Jorde R, Bonaa KH. Calcium from dairy products, 
vitamin D intake, and blood pressure: the Tromso 
Study. Am J Clin Nutr 2000; 71:1530-5. 

8. Morikawa Y, Nakagawa H, Okayama A, Mikawa K, 
Sakata K, Miura K, et al. A cross-sectional study on 
association of calcium intake with blood pressure in 
Japanese population. J Hum Hypertens 2002; 16:105-
10.

9. Dwyer JH, Dwyer KM, Scribner RA, Sun P, Li L, 
Nicholson LM, et al. Dietary calcium, calcium 
supplementation, and blood pressure in African 
American adolescents. Am J Clin Nutr 1998; 68:648-
55.

10. Cutler JA, Brittain E. Calcium and blood pressure: an 
epidemiologic perspective. Am J Hypertens 1990; 
3:S137-46.

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
6-

25
 ]

 

                             8 / 10

https://ijem.sbmu.ac.ir/article-1-269-en.html


I`I ������� 	
����� ���� � �� ������� ����������  ! "#�� 

11. Sacks FM, Willett WC, Smith A, Brown LE, Rosner B, 
Moore TJ. Effect on blood pressure of potassium, 
calcium, and magnesium in women with low habitual 
intake. Hypertension 1998; 31:131-8. 

12. Ascherio A, Hennekens C, Willett WC, Sacks F, Rosner 
B, Manson J, et al. Prospective study of nutritional 
factors, blood pressure, and hypertension among US 
women. Hypertension 1996; 27:1065-72.

13. Rayssiguier Y, Mbega JD, Durlach V, Gueux E, 
Durlach J, Giry J, et al. Magnesium and blood pressure. 
I. Animal studies. Magnes Res 1992; 5:139-46.

14. Durlach J, Durlach V, Rayssiguier Y, Bara M, Guiet-
Bara A. Magnesium and blood pressure. II. Clinical 
studies. Magnes Res 1992; 5:147-53.

15. Yang CY, Chiu HF. Calcium and magnesium in 
drinking water and the risk of death from hypertension. 
Am J Hypertens 1999; 12:894-9. 

16. Simon JA, Obarzanek E, Daniels SR, Frederick MM. 
Dietary cation intake and blood pressure in black girls 
and white girls. Am J Epidemiol 1994; 139:130-40.

17. Witteman JC, Willett WC, Stampfer MJ, Colditz GA, 
Sacks FM, Speizer FE, et al. A prospective study of 
nutritional factors and hypertension among US women. 
Circulation 1989; 80:1320-7. 

18. Morris RC, Sebastian A. Potassium responsive 
hypertension. In: Laragh JH, Brenner BM, editors. 
Hypertension: pathophysiology, diagnosis and 
management. 2nd ed. New York: Raven Press; 1995: 
p.2715-26.

19. Resnick LM, Gupta RK, Bhargava KK, Gruenspan H, 
Alderman MH, Laragh JH. Cellular ions in 
hypertension, diabetes, and obesity. A nuclear magnetic 
resonance spectroscopic study. Hypertension 1991; 
17:951-7. 

20. Krishna GG, Kapoor SC. Potassium depletion 
exacerbates essential hypertension. Ann Intern Med 
1991; 115:77-83.

21. Ascherio A, Rimm EB, Giovannucci EL, Colditz GA, 
Rosner B, Willett WC, et al. A prospective study of 
nutritional factors and hypertension among US men. 
Circulation 1992; 86:1475-84.

22. Azizi F, Rahmani M, Emami H, Madjid M. Tehran 
Lipid and Glucose Study: rationale and design. CVD 
prevention. 2000;3: 242-7. 

��. ��	�� ����  , (���� %6��
(  , 	�U� 	�=�  , l�+
 %���� ,

  ���� ��������  ,%<�
   (!� 	+��(  .  .� %��#�d�	  , [�(

             ���"4 	�f�� � 	5- %�(�� (��'�� � %��<�  .  �	L P,=�

��(�     ���� MD��!���� � �(   ,BIWX  � ;�� 2��  ,(��$g` ,

 7�UZ8WW �4 XG.
24. Jelliffe DB, Jelliffe EFP. Community nutritional 

assessment. New York Oxford University Press; 1989: 
p.56-110.

��. 3�!j#� (!�(�ZL  ,!. ���.�6� ��((��$  ,    	�. �Z6���)��Z�y� .(

 _��E� ���5.�( %K6�' ��.   ,��c     %��(!' 	8(� � �	+4 l

 %�HL ��!�  .   ��(��)� ;!,� �)6 ����"4  ,BIWX 7�UZ8 �  :B

 �4iG.
26. Commission of the European Communities. Reports of 

the Scientific Committee for Food: nutrient and energy 
intakes for the European community. Luxembourg: 
Office for Official Publications of the European 
Communities, 1992.

27. Goldberg GR, Black AE, Jebb SA, Cole TJ, Murgatroyd 
PR, Coward WA, et al. Critical evaluation of energy 

intake data using fundamental principles of energy 
physiology: 1. Derivation of cut-off limits to identify 
under-recording. Eur J Clin Nutr 1991; 45:569-81.

28. Black AE, Coward WA, Cole TJ, Prentice AM. Human 
energy expenditure in affluent societies: an analysis of 
574 doubly-labelled water measurements. Eur J Clin 
Nutr 1996; 50:72-92.

29. Food and Nutrition Board, National Research Council. 
Recommended Dietary Allowances. 10th ed. 
Washington DC: National Academy Press; 1989: p. 33.

30. Deparatment of Health. Report on Health and Social 
Subjects; no: 41. Dietary reference values for food 
energy and nutrients for the United Kingdom. Report of 
the Panel on Dietary Reference Values Committee on 
Medical Aspects of Food Policy. London: Her 
Majesty’s Office; 1991.

31. Hu G, Tian H. A comparison of dietary and non-dietary 
factors of hypertension and normal blood pressure in a
Chinese population. J Hum Hypertens. 2001; 15: 487-
93.

32. Cappuccio FP, Elliott P, Allender PS, Pryer J, Follman 
DA, Cutler JA. Epidemiologic association between 
dietary calcium intake and blood pressure: a meta-
analysis of published data. Am J Epidemiol 1995; 
142:935-45.

33. Osborne CG, McTyre RB, Dudek J, Roche KE, 
Scheuplein R, Silverstein B, et al. Evidence for the 
relationship of calcium to blood pressure. Nutr Rev 
1996; 54:365-81.

34. Ackley S, Barrett-Connor E, Suarez L. Dairy products, 
calcium, and blood pressure. Am J Clin Nutr 1983; 
38:457-61.

35. Iso H, Terao A, Kitamura A, Sato S, Naito Y, Kiyama 
M, et al. Calcium intake and blood pressure in seven 
Japanese populations. Am J Epidemiol 1991; 133:776-
83.

36. Kesteloot H, Joossens JV. Relationship of dietary 
sodium, potassium, calcium, and magnesium with blood 
pressure. Belgian Interuniversity Research on Nutrition 
and Health. Hypertension 1988; 12:594-9. 

37. Buonopane GJ, Kilara A, Smith JS, McCarthy RD. 
Effect of skim milk supplementation on blood 
cholesterol concentration, blood pressure, and 
triglycerides in a free-living human population. J Am 
Coll Nutr 1992; 11:56-67.

38. Kotchen TA, Kotchen JM. Nutrition, diet and blood 
pressure. In: Shils M, E, Olson JA, Shike M, editors. 
Modern nutrition in health and disease. 9th ed. 
Philadelphia: Lippincott Williams and Wilkins; 1999: 
p:1217-28.

39. Intersalt Cooperative Research Group. Intersalt: an 
international study of electrolyte excretion and blood 
pressure: results for 24-hour urinary sodium and
potassium excretion. BMJ 1988; 297: 319-28.

40. Cappuccio FP, MacGregor GA. Does potassium 
supplementation lower blood pressure? A meta-analysis 
of published trials. J Hypertens 1991; 9:465-73.

41. Patki PS, Singh J, Gokhale SV, Bulakh PM, Shrotri DS, 
Patwardhan B. Efficacy of potassium and magnesium in 
essential hypertension: a double-blind, placebo 
controlled, crossover study. BMJ 1990; 301:521-3. 

42. Joffres MR, Reed DM, Yano K. Relationship of 
magnesium intake and other dietary factors to blood 
pressure: the Honolulu heart study. Am J Clin Nutr 
1987; 45:469-75.

43. Gersovitz M, Madden JP, Smiciklas-Wright H. Validity 
of the 24-hr. dietary recall and seven-day record for 
group comparisons. J Am Diet Assoc 1978; 73:48-55.

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
6-

25
 ]

 

                             9 / 10

https://ijem.sbmu.ac.ir/article-1-269-en.html


������� ,
��������������� �������	
����
���������	��� I`i

44. Ahluwalia N, Lammi-Keefe CJ. Estimating the nutrient 
intake of older adults: components of variation and the 
effect of varying the number of 24-hour dietary recalls. 
J Am Diet Assoc 1991; 91:1438-9. 

45. McAvay G, Rodin J. Interindividual and intraindividual 
variation in repeated measures of 24-hour dietary recall 
in the elderly. Appetite 1988; 11: 97-110.

46. Rosner B, Polk BF. Predictive values of routine blood 
pressure measurements in screening for hypertension. 
Am J Epidemiol 1983; 117:429-42.

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
6-

25
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://ijem.sbmu.ac.ir/article-1-269-en.html
http://www.tcpdf.org

