
����� ���	
��
� � ��� ���� ��� � ����
�
��� ���� ������ � �
����� ����  � �!��" #
�$ %�&����

 � %��'� (�
�) � %���* ��) �+,- (. �*)  ����*012(

�� ����� 	 
���
 ���� ���
��� ����� 	 
���
 ���� ���
��� ����� 	 
���
 ���� ���
��� ����� 	 
���
 ���� ���
�������������� �� �	
� �� �� ��� ����� �� �	
� �� �� ��� ����� �� �	
� �� �� ��� ����� �� �	
� �� �� ��� 

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

���� ���	
��� 
������� �������� 
��� ����	
��

�� 
���� ������� 
� � �!��"�#
 �
�
$ 
� � �%&�

,��-.,��-.,��-.,��-.
*#�/#*#�/#*#�/#*#�/# : : : : �#�� 1��2 "�(�� �� �� ����� '34 *� 
���
 �#�� 1��2 "�(�� �� �� ����� '34 *� 
���
 �#�� 1��2 "�(�� �� �� ����� '34 *� 
���
 �#�� 1��2 "�(�� �� �� ����� '34 *� 
���
))))!�#���!�#���!�#���!�#��� ( ( ( ( ����� ���  !�� 7���8� 9
:# '34 ;��< *� ='�� ,��� ����� ���  !�� 7���8� 9
:# '34 ;��< *� ='�� ,��� ����� ���  !�� 7���8� 9
:# '34 ;��< *� ='�� ,��� ����� ���  !�� 7���8� 9
:# '34 ;��< *� ='�� ,���

   ��� ��   ��� ��   ��� ��   ��� ���&>&�&>&�&>&�&>&  �� �	
�   �� �	
�   �� �	
�   �� �	
�   .  .  .  .    ���
� *�+�@# ;�� �� 9�<    ���
� *�+�@# ;�� �� 9�<    ���
� *�+�@# ;�� �� 9�<    ���
� *�+�@# ;�� �� 9�<         *@��� 	 7����� �� A2� "�B�# =
���
 ����          *@��� 	 7����� �� A2� "�B�# =
���
 ����          *@��� 	 7����� �� A2� "�B�# =
���
 ����          *@��� 	 7����� �� A2� "�B�# =
���
 ���� 7 7 7 7       �� 
���
 ���� �� "$       �� 
���
 ���� �� "$       �� 
���
 ���� �� "$       �� 
���
 ���� �� "$ 

����������������      =*/@C# ;�� �� '��	
# "���#$      =*/@C# ;�� �� '��	
# "���#$      =*/@C# ;�� �� '��	
# "���#$      =*/@C# ;�� �� '��	
# "���#$��������         �# ����� !�� �� ,��D(�� �	
� �� �� ���          �# ����� !�� �� ,��D(�� �	
� �� �� ���          �# ����� !�� �� ,��D(�� �	
� �� �� ���          �# ����� !�� �� ,��D(�� �	
� �� �� ��� ����������������  .  .  .  .  E	� 	 ���#  E	� 	 ���#  E	� 	 ���#  E	� 	 ���#�<�<�<�<  :  :  :  : *�+�@# ;�� *�+�@# ;�� *�+�@# ;�� *�+�@# ;��7 7 7 7 

    7	� 
� ��@/#    7	� 
� ��@/#    7	� 
� ��@/#    7	� 
� ��@/#��%%��%%��%%��%% ����  ����  ����  ����     ;�C� �� ��#$    ;�C� �� ��#$    ;�C� �� ��#$    ;�C� �� ��#$%%%%   ��    ��    ��    �� �&�&�&�&     *���� E	� �� *� ���      *���� E	� �� *� ���      *���� E	� �� *� ���      *���� E	� �� *� ���  *��F 7
�
 *��F 7
�
 *��F 7
�
 *��F 7
�
   �2��:� 7�   �2��:� 7�   �2��:� 7�   �2��:� 7�  ���� '���8 ��  ���� '���8 ��  ���� '���8 ��  ���� '���8 �� "���#$ "���#$ "���#$ "���#$

�� ��G�� =����� ,�� H�I(�� '��	
#�� ��G�� =����� ,�� H�I(�� '��	
#�� ��G�� =����� ,�� H�I(�� '��	
#�� ��G�� =����� ,�� H�I(�� '��	
# . . . . "��#�� 	 �� JIK# '���)� ���)8 "�#��� 7�C� L�M/� 1���
� 
���
 ���� "�B�# "��#�� 	 �� JIK# '���)� ���)8 "�#��� 7�C� L�M/� 1���
� 
���
 ���� "�B�# "��#�� 	 �� JIK# '���)� ���)8 "�#��� 7�C� L�M/� 1���
� 
���
 ���� "�B�# "��#�� 	 �� JIK# '���)� ���)8 "�#��� 7�C� L�M/� 1���
� 
���
 ���� "�B�#

 ;�� ;�� ;�� ;����%%��%%��%%��%% =��#$ ����  =��#$ ����  =��#$ ����  =��#$ ���� N��N��N��N��*���# 	 JIK# �2��:� ��  *� 
D� *���# 	 JIK# �2��:� ��  *� 
D� *���# 	 JIK# �2��:� ��  *� 
D� *���# 	 JIK# �2��:� ��  *� 
D�  7  7  7  7  E	� �� O3(I# �C� 7�< ,	

 �� �C8 	� 7����� �� A2� E	� �� O3(I# �C� 7�< ,	

 �� �C8 	� 7����� �� A2� E	� �� O3(I# �C� 7�< ,	

 �� �C8 	� 7����� �� A2� E	� �� O3(I# �C� 7�< ,	

 �� �C8 	� 7����� �� A2�

,����� ��P<,����� ��P<,����� ��P<,����� ��P<�� 	 7
�
�� 	 7
�
�� 	 7
�
�� 	 7
�
88887�< *7�< *7�< *7�< *�� ���
� 
���
 O3(I# �� ���
� 
���
 O3(I# �� ���
� 
���
 O3(I# �� ���
� 
���
 O3(I#  . . . .*(2��*(2��*(2��*(2���<�<�<�<:::: ��� !�#��� ,�� ���
� "���#$ ���� �� 
���
  ��� !�#��� ,�� ���
� "���#$ ���� �� 
���
  ��� !�#��� ,�� ���
� "���#$ ���� �� 
���
  ��� !�#��� ,�� ���
� "���#$ ���� �� 
���
 ))))QQQQ////&S&S&S&S (% (% (% (% �#� �#� �#� �#�

8�� 7���� �)�$ 
(K��8�� 7���� �)�$ 
(K��8�� 7���� �)�$ 
(K��8�� 7���� �)�$ 
(K��****7�<7�<7�<7�< 
���
 ;����  
���
 ;����  
���
 ;����  
���
 ;���� ))))*8��*8��*8��*8��7 7 7 7 ���� ( ( ( (�������������������� . . . .*���#*���#*���#*���# 
M� "���#$ ���� �� ����� �� A2� 7 
M� "���#$ ���� �� ����� �� A2� 7 
M� "���#$ ���� �� ����� �� A2� 7 
M� "���#$ ���� �� ����� �� A2� 7)))) "�C�� � �	�U "�C�� � �	�U "�C�� � �	�U "�C�� � �	�USNSNSNSN (% (% (% (%�>�>�>�>

  ��� �� �

	
-�#  ��� �� �

	
-�#  ��� �� �

	
-�#  ��� �� �

	
-�#
(�+ 
(�+ 
(�+ 
(�+ )  )  )  )  SSSS////V�V�V�V�WWWW����////�&�&�&�&  (  (  (  (  "�
(F� �� 	  "�
(F� �� 	  "�
(F� �� 	  "�
(F� �� 	XXXX////VVVVVVVV   ��� �� �

	
-�#    ��� �� �

	
-�#    ��� �� �

	
-�#    ��� �� �

	
-�# 
(�+ 
(�+ 
(�+ 
(�+ )  )  )  )  ����////VXVXVXVX––––>>>>////V�V�V�V�  (  (  (  (     ��
2� Z� �� 	     ��
2� Z� �� 	     ��
2� Z� �� 	     ��
2� Z� �� 	%%%%////�%�%�%�%

��� �� �

	
-�#��� �� �

	
-�#��� �� �

	
-�#��� �� �

	
-�# 
(�+  
(�+  
(�+  
(�+ ))))NNNN////V�V�V�V�WWWW����////�Q�Q�Q�Q ( ( ( (*���# ;�� 7��� �C�# 9[(F� *� �#$ '�� *�*���# ;�� 7��� �C�# 9[(F� *� �#$ '�� *�*���# ;�� 7��� �C�# 9[(F� *� �#$ '�� *�*���# ;�� 7��� �C�# 9[(F� *� �#$ '�� *�7 7 7 7  '��� ��8	 �C8 	� �� ����� �� A2�  '��� ��8	 �C8 	� �� ����� �� A2�  '��� ��8	 �C8 	� �� ����� �� A2�  '��� ��8	 �C8 	� �� ����� �� A2� 

))))������������////����p<((((.        ������� �C�# �C� O3(I# 7�< ,	

 ;�� 9[(F� ;��         ������� �C�# �C� O3(I# 7�< ,	

 ;�� 9[(F� ;��         ������� �C�# �C� O3(I# 7�< ,	

 ;�� 9[(F� ;��         ������� �C�# �C� O3(I# 7�< ,	

 ;�� 9[(F� ;��   .  .  .  .*���#*���#*���#*���#      �M� �� ����� �� A2� 7      �M� �� ����� �� A2� 7      �M� �� ����� �� A2� 7      �M� �� ����� �� A2� 7      �C(��� 
���
 *� ��      �C(��� 
���
 *� ��      �C(��� 
���
 *� ��      �C(��� 
���
 *� ���%�%�%�%

��� �� �

	
-�#��� �� �

	
-�#��� �� �

	
-�#��� �� �

	
-�# 
(�+  
(�+  
(�+  
(�+ ))))SSSS////�S�S�S�SWWWWXXXX////�Q�Q�Q�Q ( ( ( ( ����� 
���
 �\�2 *� ���M� �� 	 ����� 
���
 �\�2 *� ���M� �� 	 ����� 
���
 �\�2 *� ���M� �� 	 ����� 
���
 �\�2 *� ���M� �� 	V�V�V�V���� �� �

	
-�# ��� �� �

	
-�# ��� �� �

	
-�# ��� �� �

	
-�#  
(�+  
(�+  
(�+  
(�+ ))))SSSS////VVVVVVVVWWWW����////�>�>�>�> ( ( ( ( �#$ '�� *� �#$ '�� *� �#$ '�� *� �#$ '�� *�

'���� ��8	 7��� �C�# 9[(F� *�'���� ��8	 7��� �C�# 9[(F� *�'���� ��8	 7��� �C�# 9[(F� *�'���� ��8	 7��� �C�# 9[(F� *� . . . . "���#$ ���� Z��� "���#$ ���� Z��� "���#$ ���� Z��� "���#$ ���� Z���NNNN////VSVSVSVS%%%% =����  ����� �� A2� 7����  =����  ����� �� A2� 7����  =����  ����� �� A2� 7����  =����  ����� �� A2� 7���� NNNN////X>X>X>X> 	 ����  �� 
�]�� �^�� 	 ����  �� 
�]�� �^�� 	 ����  �� 
�]�� �^�� 	 ����  �� 
�]�� �^��V&V&V&V&%%%%

 ���/# 7���� ���/# 7���� ���/# 7���� ���/# 7����             =����� ;�� �� *� ����� ����  �U �� 
(�� 
             =����� ;�� �� *� ����� ����  �U �� 
(�� 
             =����� ;�� �� *� ����� ����  �U �� 
(�� 
             =����� ;�� �� *� ����� ����  �U �� 
(�� 
VVVV////�V�V�V�V  %    %    %    %        �� 
(�� ����� �� A2�      �� 
(�� ����� �� A2�      �� 
(�� ����� �� A2�      �� 
(�� ����� �� A2�NNNN   ��� �� �

	
_�#    ��� �� �

	
_�#    ��� �� �

	
_�#    ��� �� �

	
_�#  �C(��� 
(�+ �C(��� 
(�+ �C(��� 
(�+ �C(��� 
(�+ . . . .

*G�(�*G�(�*G�(�*G�(�7
�
 7
�
 7
�
 7
�
  : : : :�# 
`� *��# 
`� *��# 
`� *��# 
`� *�*/@C# �� �� '2���� "��� �2�� ��8	 �� ���*/@C# �� �� '2���� "��� �2�� ��8	 �� ���*/@C# �� �� '2���� "��� �2�� ��8	 �� ���*/@C# �� �� '2���� "��� �2�� ��8	 �� ���7 7 7 7  	 ���� �# !�#��� */@C# ;�� �� 
���
 =*�+�@# ���#  	 ���� �# !�#��� */@C# ;�� �� 
���
 =*�+�@# ���#  	 ���� �# !�#��� */@C# ;�� �� 
���
 =*�+�@# ���#  	 ���� �# !�#��� */@C# ;�� �� 
���
 =*�+�@# ���# 

*@���*@���*@���*@������ "�B�# 	 
���
 ���� "�B�# ;�� 7���� "�B�# 	 
���
 ���� "�B�# ;�� 7���� "�B�# 	 
���
 ���� "�B�# ;�� 7���� "�B�# 	 
���
 ���� "�B�# ;�� 7�,�CCa ��G�� Z34 
��� *� *8�� *+bM# ;�� *� ����� ��8	 �� '2�,�CCa ��G�� Z34 
��� *� *8�� *+bM# ;�� *� ����� ��8	 �� '2�,�CCa ��G�� Z34 
��� *� *8�� *+bM# ;�� *� ����� ��8	 �� '2�,�CCa ��G�� Z34 
��� *� *8�� *+bM# ;�� *� ����� ��8	 �� '2�
���
 7 
���
 7 
���
 7 
���
 7  c
@# ��  c
@# ��  c
@# ��  c
@# �� 

�C� �#�C� �#�C� �#�C� �#....

����4 ��56�� : ����� �� ������ 	
� ��
���
'	�(� )$�*�� :,-///0/'����
 )$�*�� 1  :,2/0/0/'	�(� 3
*45 1  :,,/0/0/

'��(�'��(�'��(�'��(�

          �� �6�� �* ����� 7
 '� �8�9:� ;��6 ��6   
8
�< 


   =  �>����             �	����
 ? =��&��*
  ���@?
�8 !��  !�A

           7
 �6�� !�A B��C
 D
�&� '� E���� �� '  )F
 !�
7����

   ��6 �� G����� �* ���� .I�,       D
�?� �� �* ����  J�KL��� 
M


���� ��� �	
�
�
 ����������	�� � ��� � ������  ��	��� �  ����� � �	��! �   �"��#  $�%&  '	()���*+
	"� ��	)�*+
	"� ��	)�*+
	"� ��	)�*+
	"� ��	)�'�,����'�,����'�,����'�,����-�.�� / -�.�� / -�.�� / -�.�� /  : /�	1� / *"%2 ������
�
 ���� ���� '��3 ��%!�� 45� ��2� �/�	1� �	�6�	1��
 ����1& 7����8� ���� ���� �	
�dabbaghm@sums.ac.ire-mail:

��
��

�� 
� 	


��



��
��

�� 
� 	


��



��
��

�� 
� 	


��



��
��

�� 
� 	


��



 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
2-

05
 ]

 

                               1 / 8

https://ijem.sbmu.ac.ir/article-1-50-en.html


� ������	
 ,� ���
����������� � ������	
���
������������
���� I

        ��6 �� G�*� �
$ N��� B�O �� ? �&�&#  . �* ���� i   7
 �P* 

            �� B�P6
 Q#�� '  )F
 !
�R:�5 ;��S ? ="� ;K� ;��P8

 ��6 �� !
P$./TU           >* D
�&� '� ;P:� �*
 D�
  V
O
�

         )F
 G�6 �$
W� )6
�"� ���"# D��7�F XF�8 )*�	?
 ?

                !

� ��K�
 ��PA
� >* D
�&� '� Y�WO >�� D�
  �
� �*

)F
 G�6 ��"&:�5 ;9:� �*
 D���� ? !
�<�K#.-�I

           Z$� ��*�7
 �� )�[� 
M
 ��* D�?\$
 )�($�� !�A '��:� 7


  �*              
8
�< E��6 %A�  ? ��6 �� G�*� )�
F '� '  �
��


         D

R:A?]5 '� ��6 �� G�A�:� N�� ��^�O �� '  �6�� ��

              �&&  �� 
 _ B�F �&` �8 G�� �&` 
� Da !

� Y7^ D��7  . ��

         �� ���"� ��@?
�8 �
 ��  )�Wb? ��* QF�&� D�������*   ? 

      )�($�� D���� �� 
8
�< E��6 'L�
� \��a!    
� c�PW� ��.d

               D

*
 �� ������ 1 ��6
�"� ;P:� >* D
�&� '� �* ���� 

    )F��F ? G�6 e
L�       ;P:� �*
 V4� !

� ���C !�
4<

               ;�P:8 �� '  !��O '� )F
 G�6 E?
6 %�5 !�A B�F 7


'���       B�F �� !
,Ud0        N��� '� ��f:� !�A��PA
� 

                !���#
 Z*7�8 ? �6 e
L� Y�WO >�� '� �* D�
  '$�b


    �
� �* >��   B�F 7
,UgU  �6 E?
6 .g      �� %A?]5 �*
 V�A

  ��6 D
\�� ���W8        �* )$�*�� )�Wb? ? 
8
�< E,2   �W� B�F 

   ?\$
 E?
6 7
         D
7��a %�
� �� Y�WO >�� '� �* D�,UT0

)$
< Y���
 )6�?
� B�F .

�A 3?� ? �
���A 3?� ? �
���A 3?� ? �
���A 3?� ? �
��

   'W	�L� >* �F�
� �*
!          
� '  )F
 �h���8  1 �WL(� 

   D
7��a %�
� !?�,UT0    �� B�F    ZS
? )6�?
� D��F
"6

  ��-2      7

�6 !
���K�  )   c��$ D��F
 \ 
�(   �6 Y���
 � .

  �
�W8/2      'K�
� �&` 3?� '� '6�C     �� QF�&�� �$���8 !


G7
��
            ? '�

�C� �*
���
 c�
�� 7
 'W	�L� ���� )�W�# !

        )*�"� �� ? kf:� '�

�5,,00)  -l2       ? 
�5 
h� -l0


�C�  ( ���6 J�f��
  .'&*�W� �&�	�� !      7
 �P* XF�8 ��@?
�8 

        7

�6 �P6\5 Y�K� G�R:�
� ��K� Nm�A !�n�
)  k�f8 ��$

���  ( �6 Y���
  .      )6
�"� ���"# D��7�F !�A���W� c�F
 
�

            ��� o�	 ;��S ? )��� G�*� '  !��@?
�8 Da �� '   '� �6��

  '#�� 
8
�< D
�&�!           ? )F
 o�	 ;��S '  !��@?
�8 �
h� 

 ��� G�*�  '#�� 
8
�< ��6!  *        ;��S ? o�	 ;��S ��@?
�8 ? >

     '#�� 
8
�< D
�&� '� )*?�!   �kf:� ?� I'&*�W�  �&�	�� !

      '��&:F
5 �� >�$

<��� N���O
 �� G

�A     E��6 ? )�M �A

       �6 ���W8 
8
�< �K   .'����!            7
 p�� !
���
 �
��
 

         �� )�
F '� ? '�"8 D
7��a %�
�I2T '#�� !  ����F  �

<

i- Iodin Deficency Disorder

  ���6 !�
�"R�  .< G7
��
      =A �
��
 �* !
�     XF�8 '  D�&`

   ? q����*ICCIDDii       =nA 3?� '� G�6 '���8 iii  XF�8 

   )$
< Y���
 >*��*
K ��F
.I     '���8 c�F
 
� ! D��7�F

           7
 
�:�� �
��
 �W$� �* )6
�"� ���"#U2  �� Y
<?
P��

            ��� ��W��O �� 7
 %�� ����� )$�*�� D
�&� '� 
��	 �F�I2

  �8l/Il       
��	 �F� �� Y
<?
P��        7
 %�� )$�*�� D
�&� '�

   
*��(� ��W��O��,2   �8 l/,l       '� 
��	 �F� �� �� Y
<?
P�� 

        ��� ��* ����  D?�� )�Wb? D
�&�-   �8 l/l   �� Y
<?
P�� 

           ��� ? q�hC �* ����  
��	 �F�I    �8 l//    �� Y
<?
P�� 

              7
 
��  ? XF��� �* ����� 
��	 �F�I    �� Y
<?
P�� 

        �*�6 ����  D
�&� '� 
��	 �F�      �6 '�$
< 
r� �� �*  . ��

               �� �*��� �* QF�&� )$�*�� N��� �� '  G�6 
 _ ��b

    7
 %��I2    %'����!�A           !�
��
 �* )�W�# 7
 G�6 '�$
< 

    7
 
�� -        �&6�� '�6
� 
��	 �F� �� Y
<?
P�� .I�0  D
\�� 

                ? D

�5 ? D

�C� �� Da qK�f� N�#�� ? 
8
�< E��6

       �W8 �&F qK�f� !�A G?
< �� ��&` =A  '���� ? ��!    �* Z$� 

             '�F��� �&F qK�f� !�A G?
< ? o&# ?� 
A �� !�
��


�6  .     �� ? D

�5 ? D

�C� �� !�
��
 �* Z$� )�Wb? otF

          �� D��7a 7
 G��h�F
 �� �G�6 kf:� )�W�# ;   ? �&�*?

            �o&# ?� ��� !�
��
 �* 
*��(� �F�
� o�	
? 1 B�� ?
 

#��'!�A      ��C
 ��&` =A ? 
8
�< qK�f�     !�A G?
< �� Da V

        ��a )F� '� �&F qK�f�  .  G�
� ;�K�8       7
 G��h�F
 �� �A

Y
�  �
\$
SPSS   ! 'f�� ,,     
*��(� ? Y���
 2-/2p< �&W�  �
�

�6 �(K8.

'�$�*'�$�*'�$�*'�$�*�A�A�A�A

   ���� )�W�#'W	�L�   ;��6 ,,00    ��&F 7��a %�
� 0  �8 

,U       '  ����� B�F -l2        ? 
�5 D��a 
h� -l0    D

�C� 
h� 

�����  . ��6 D
\��        'W	�L� ���� )�W�# ;  �� 
8
�< Ed/Ul%

   '  ���Ug  %   '#�� 
8
�< 
� Da! ,   ? d/I  %  '#�� 
8
�< 
�! 

I  �� ;�9:8 ���
�   .  ��D

�5     
8
�< E��6 D
\�� Ul%   '  ��� 

U/Ud  %  '#�� 
8
�< Da! ,   ? g/I%  '#�� 
8
�< ! I ���   . ��

       
8
�< E��6 \�� D

�C�,//2%      '  ��� d/Ug%    
8
�< Da 

'#��! ,   ? -/I  % '#�� 
8
�<! I      
8
�< E��6 
*��(� ��� 

ii- International Council for Controls of Iodin 
Deficency Disorder
iii- Digestion 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
2-

05
 ]

 

                               2 / 8

https://ijem.sbmu.ac.ir/article-1-50-en.html


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

 B?�# B?�# B?�# B?�#,,,,TTTT D
7��a %�
� �� 
8
�< E��6 D
\��  D
7��a %�
� �� 
8
�< E��6 D
\��  D
7��a %�
� �� 
8
�< E��6 D
\��  D
7��a %�
� �� 
8
�< E��6 D
\�� 0000 �8  �8  �8  �8 ,U,U,U,U)6�?
� D��F
"6 B�F )6�?
� D��F
"6 B�F )6�?
� D��F
"6 B�F )6�?
� D��F
"6 B�F 

 '#�� 
8
�< '#�� 
8
�< '#�� 
8
�< '#�� 
8
�<IIII(%) (%) (%) (%)  '#�� 
8
�< '#�� 
8
�< '#�� 
8
�< '#�� 
8
�<,,,,(%) (%) (%) (%) 
h� '#�� 
8
�<
h� '#�� 
8
�<
h� '#�� 
8
�<
h� '#�� 
8
�<(%)(%)(%)(%) �
�W8�
�W8�
�W8�
�W8 �F�F�F�F

-/I -/UI d- I22 0

-/U g/U/ 0/d, ,ll l

-/U /I -/-/ I22 ,2

-/I I//2 U/-g ,ll ,,

d/I U/Ud ,/d, ,lU ,I

,/, Ud l/dI ,lg ,U

d/I Ug //d2 ,,00  ; 0 �8 ,UB�F 

D

�5D

�5D

�5D

�5

U Ud d, ,22 0

U// I/Ud d/-l l/ l

/ /I -/ ,22 ,2

, //U- d/dU ll ,,

,/U g/U/ I/dI l0 ,I

, U/UU g/d- ll ,U

g/I U/Ud d, -l2 D

�5 ; 

D

�C�D

�C�D

�C�D

�C�

I Il dl ,22 0

l/I U/UU 0/dU ,2- l

U /I -- ,22 ,2

/ /- -, ,22 ,,

,/I l/Ug d2 l- ,I

, 0/U0 I/d2 l0 ,U

-/I d/Ug l/-l -l0 D

�C� ; 

                kf:� >* B?�# �� o&# >�Ph8 '� �&F G?
< 
A ��

 )F
 G�6  .        ? D

�C� �� 
8
�< E��6 ��� !�
� �&W� V��C


            )�W�# ;  �� ��&` =A ? �&F G?
< 
A �� D

�5   ?� ��� 

   )6
�� ��#? o&#  .'����          D
7��a %�
� ;  �� �* Z$� !

     �F�
� ����)     D�&��O
 �?��l-(%   �0/,0)  -/I,–,/,d (

        '���� ? 
��	 �F� �� Y
<?
P��!          D

�C� �� Da //II

),/I/–g/I2  (  D

�5 G?
< �� ? 
��	 �F� �� Y
<?
R��,g

)l/I2T,/,U(                '  ��a )F� '� 
��	 �F� �� Y
<?
P�� 

C
  V��             )6
� ��#? o&# ?� ��� v��	 �*
 7
 !�
� �&W�

)22,/2p<.(      D

�C� �� I/,0  %        =  !�
��
 �* Z$� !
�
�

)     7
 
�� ,2    
��	 �F� �� Y
<?
P��(   �g/Id%     Z$� !
�
� 

   ? �W��O �* !�
��
,/-, % �� 7
 
�:�� !�
��
 �* Z$� !
�
�

 ����� �W��O  .   D

�5 ��,/Il%      �=  !�
��
 �* Z$� UU  %$� Z

     ? �W��O !�
��
 �*g/U0  %       �W��O �� 7
 %�� !�
��
 �* Z$�

�&�6
�  .   �E���� ��-/Il%       �B��
� !�
��
 �* Z$� !
�
� -//g%

            ? �W��O �� 7
 
�:�� !�
��
 �* Z$�IU%     !�
��
 �* Z$� 

     '  �&�6
� �W��O �� 7
 
�� I/,I %  
��  !�
��
 Z$� !
�
�

  7
-        ? 
��	 �F� �� Y
<?
P�� ,/U% 
�      !�
��
 �* Z$� !
�

 ��*�5 �����   �W��O �� 7
 
8         '� !�
��
 �* Z$� 
*��(� ������ 

             B?�# �� 'W	�L� ���� )�W�# ;  �� �F ? o&# >�Ph8I

  ?U    )F
 G�6 '*
�
   .'����!          '  �*�"�a �� !�
��
 �* Z$� 

                   ����� �W��O�� 7
 
�:�� �"�a !�
��
 �* Z$� 
*��(�

)µg/mLI2≥(     D

�5 �� �d/I0     ? 
��	 �F� �� Y
<?
P��

   D

�C� ��U2          �*
 '  ��a )F� '� 
��	 �F� �� Y
<?
P�� 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
2-

05
 ]

 

                               3 / 8

https://ijem.sbmu.ac.ir/article-1-50-en.html


� ������	
 ,� ���
����������� � ������	
���
������������
���� /

 B?�# B?�# B?�# B?�#IIIITTTT D
7��a %�
� �� o&# Q��
� !�
��
 �* Z$� E��6  D
7��a %�
� �� o&# Q��
� !�
��
 �* Z$� E��6  D
7��a %�
� �� o&# Q��
� !�
��
 �* Z$� E��6  D
7��a %�
� �� o&# Q��
� !�
��
 �* Z$� E��6 ,U,U,U,UTTTT0000 �
��
 �*  �
��
 �*  �
��
 �*  �
��
 �* ))))
��	 �F� �� Y
<?
P��
��	 �F� �� Y
<?
P��
��	 �F� �� Y
<?
P��
��	 �F� �� Y
<?
P��((((

U2U2U2U2
8^�� ? 
8^�� ? 
8^�� ? 
8^�� ? llll////IlIlIlIlTTTTI2I2I2I2 ----////,l,l,l,l––––,2,2,2,2 llll////llll––––---- llll////////––––IIII  7
 
��  7
 
��  7
 
��  7
 
�� IIII

g/,g% I/I2% UU% U/,/% 0/,,% ,/U%  D

�5

g/I0% //I,% g/Id% ,/0% g% ,/U% D

�C�

 B?�# B?�# B?�# B?�#UUUUTTTT D
7��a %�
� �� �F Q��
� !�
��
 �* Z$� E��6  D
7��a %�
� �� �F Q��
� !�
��
 �* Z$� E��6  D
7��a %�
� �� �F Q��
� !�
��
 �* Z$� E��6  D
7��a %�
� �� �F Q��
� !�
��
 �* Z$� E��6 ,U,U,U,UTTTT0000 �
��
 �* �
��
 �* �
��
 �* �
��
 �*))))
��	 �F� �� Y
<?
P��
��	 �F� �� Y
<?
P��
��	 �F� �� Y
<?
P��
��	 �F� �� Y
<?
P��((((

U2U2U2U2
8^�� ? 
8^�� ? 
8^�� ? 
8^�� ? llll////IlIlIlIlTTTTI2I2I2I2 ----////,l,l,l,lTTTT,2,2,2,2 llll////llllTTTT---- llll////////TTTTIIII  7
 
��  7
 
��  7
 
��  7
 
�� IIII

,/I,% -/II% d/Il% U/,,% g/,I% 0/I% 0B�F 

d/U,% //,0% U/Id% I/,U% wwwTd/d% l/U% lB�F 

l/II% U/I/% U/U/% ,/g% ,2% //,% ,2B�F 

II% Id% Id% g/,,% g/,,% d/I% ,,B�F 

//II% 0/I0% -/UI% -/g% -% 0/U% ,IB�F 

IU% 0/I,% 0/I0% 0/,U% I/l% //U% ,UB�F 

l/IU% d/IU% -/Il% 0/,2% ,/l% ,/U%  ; 0T,UB�F 

 B?�# B?�# B?�# B?�#////TTTT �
��
 �* Z$� '����  �
��
 �* Z$� '����  �
��
 �* Z$� '����  �
��
 �* Z$� '���� �F� �� Y
<?
9�� Q�� 
��F� �� Y
<?
9�� Q�� 
��F� �� Y
<?
9�� Q�� 
��F� �� Y
<?
9�� Q�� 
�
��	 
��	 
��	 
��	 o&# ?� �� qK�f� �&F !�A G?
< �� o&# ?� �� qK�f� �&F !�A G?
< �� o&# ?� �� qK�f� �&F !�A G?
< �� o&# ?� �� qK�f� �&F !�A G?
< �� 

 '���� D

�5 '���� D

�5 '���� D

�5 '���� D

�5)))) D�&��O
 �?�� D�&��O
 �?�� D�&��O
 �?�� D�&��O
 �?��l-l-l-l-(%(%(%(%  '���� D

�C� '���� D

�C� '���� D

�C� '���� D

�C�)))) D�&��O
 �?�� D�&��O
 �?�� D�&��O
 �?�� D�&��O
 �?��l-l-l-l-(%(%(%(% �&F G?
<�&F G?
<�&F G?
<�&F G?
<

d/,-) I2TI/,,( I2) d/I/T//,-( 0B�F 

,g) d/I,T//,I( Id) d/I0T//IU( lB�F 

-/,g) l/I,T,/,U( l/I2) //I-T//,d( ,2B�F 

//,g) ,/IUTg/,,( I/I,) ,/I-TU/,g( ,,B�F 

d/,0) IUTI/,/( IU) l/IdT,/,l( ,IB�F 

//,d) IIT0/,2( I2) ,/I/Tl/,-( ,UB�F 

 �&W� V��C
 ���� �
�  .        
��  �"�a !�
��
 �* Z$� '  �*�"�a ��

         '���� ���� �W��O �� 7
!     �
��
 �* !        D

�5 �� l//

         D

�C� �� ? 
��	 �F� �� Y
<?
P��///    �� Y
<?
P�� 

               ���� �
� �&W� \�� V��C
 �*
 '  ��a )F� '� 
��	 �F� .

'����         �

$
 �� !�
��
 �* Z$� !0 '	�F d/,g   �� Y
<?
9�� 

�F�  
��	 )U/I,–l/,U(     �

$
 �� �l   '	�F I2   �� Y
<?
9�� 

�F�
��	 )  //U2–d/l  (     �

$
 �� ?,2   '	�F U/,l  Y
<?
9�� 

  �F� ��
��	 )  //IITI/,d(�         �

$
 �� ,,      '	�F I/,0

   �F� �� Y
<?
9��  
��	 )l/I,T-/,/(     D
7��a %�
� �� �,I

   '	�FI,       �F� �� Y
<?
9��    
��	 )l/IU–,/,0  (   �� ?

  D
7��a %�
�,U   '	�F d/,0   �F� �� Y
<?
9�� 
��	 )  -/II–,-(

       '���� �� !�
� �&W� V��C
 '  ��a )F� '�!     !�
��
 �* Z$� 

   qK�f� �&F !�A G?
< ���  )6
�� ��#?   . '���� 
*��(�!   Z$� 

                �� o&# ?� 
A �� �&F qK�f� !�A G?
< �� !�
��
 �*

  B?�#/            �&F !�A G?
< �� o&# ?� ��� '  )F
 G�6 '*
�
 

      )6
�� ��#? !�
� �&W� V��C
 \�� qK�f�  .'����   �* Z$� !

              ��&�6
� 
8
�< '  !�

$
 �� !�
��
I2)  l/II–,/,g (

     
��	 �F� �� Y
<?
P��      '&*�W� �� '  !�

$
 �� ?!   ��&�	�� 

      ������ �W��O ��@?
�8 !
�
�,0       '  ��a )F� '� Y
<?
P�� 

���� �
� �&W� G?
< ?� ��� V��C
.

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
2-

05
 ]

 

                               4 / 8

https://ijem.sbmu.ac.ir/article-1-50-en.html


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

x��x��x��x��

         �6�� !�A B��C
 B
�&  !

� �"#�8 ;��S !�A )$
:�5

      '���
� y*
O 7
 �* ����  7
!         Y���
 �
� �* >�� 7
 G��h�F
 

 )F
 '�$
<  .  ��0/  %  7
,U2      !�A B��C
 
�<�� '  !��:  

        G��� �* ����  7
 �6��       kf:� !�A '���
� G7?
�
 ���


             '�6
�
� ;9:� �*
 ;� !

� '�	?
 !�A Y�S �* '�6
� ��#?

 )F
 G�6.l               ;��S ��O '� �
� �* >�� '� �F
�F� '`
<
 

                ���� z�(� 7
 !����� �� ? '�$�* %*
\$
 D�"# �� �"#�8

'���
�!     � ;P:� �*
 B
�&        e
L� �K�
 )*�	?
 >* D
�&� '

 �)F
 G�6,2   G���?� ):<
�           �*
 ���� 7?
� ? 
8
�< ! 

;9:�        G�6 G�*� ���� z�(� 7
 !����� ��  )F
 .,UT,,  �� ���

             '�64< !�A B�F �� '  ��	

�F
 �&��� ��W&� !�A��: 

                 �G�6 3�
\< �"�a �� �
� �* >�� )$�*�� QF�&� pLF

     G���?� ):<7�� 7
 !��
�� G7?
�
     ��6 �� G�*� ;P:� �*
 ,/

            �F�
� ? �* D�?\$
 ! '���
� Y?
�8 ? !
�R�5 N�?
b ' 

   '�
�
 ? Y���
 )��!     �A� �� D�:� 
� Da   .    �� \�� D

*
 ��

             D
�&� '� ;�S !�A B�F 7
 
8
�< ? �* ����  �z�(� 7
 !�����

 '	m�� >*     )F
 G��� >����
   .      �� G�6 Y���
 !�A 'W	�L�

 'A� 
C
?
! -2 ��6      '(L&� �� 
� 
8
�< E!    c��$ D� ��
 

   7
 %��-2%,- 'W	�L� ?!        B�F �� '  ��:  !
F

F ,Ud0

                c��$ D��F
 �� 
8
�< E��6 ��6 '�$
< Y���
/-T/2 %

        '#�� 
8
�< E��6 Q�8
8 '� '  �6 3�
\<!    '#�� ? >* ! 

    D

�C� �� ?�0-  %  ?0  %    D

�5 �� ?0I  %  ?,  %���.,d  �� 

B�F,UgU   < E��6 D
\��      
�C� D
7��a %�
� �� 
8
�d   �8 ,2

     7

�6 �*
���
 c�
�� B�Fd/%,g   'W	�L� �� ? !     �� '  
R*� 

  D
7��a %�
�0   �8 ,2       B�F �� c��$ D��F
 B�F ,Ug-  Y���
 

       D

�C� �� E��6 �*
 ��6 '�$
<dl  %    D

�5 �� ?dd  %  �� ?

  ; d0  %    '  ���d,  %   '#�� 
8
�< Da!       ? >* g  % 
8
�<

'#��!    �� ?� �.,0              ;  �� 
8
�< E��6 \�� 'W	�L� �*
 �� 

    '� >*�\� )�W�#/2  %    D

�5 �� ?Ul  %    D

�C� �� ?,//2%  

         D�:� '  ��a )F� '�G�&A�!   )�($��     e
O D��� \��a 

      �� {&A��A '  )F
 
8
�< E��6 %A�  '���� �� ? �* D�?\$


                z�(� 
*�F �� 
�C
 !�A B�F �� G�6 Y���
 !�A 'W	�L�

 6�� �� ��: �.,l           '� �* D�?\$
 
�Mm8 �F�
� !�A���W� 7
 

                   ? q����* �)6
�"� ���"# D��7�F XF�8 '  >��

ICCIDD   �� �G�6 '*
�
 D
�8       �F
�F� �
8
�< E��6 %A�  

                  ? B��S ;��S !�
��
 �* Z$� ��
��* >�� '� QF�&�TSH

 ��6�� �� D
�
7��I2            'W	�L� �*
 �� 
8
�< E��6 �� %A�  

          �
?���
 '  �6 G�*�  )F
 G�&&  .       
r� y�O �*
��#? ��

            7
 
��  
8
�< E��6 '  )6
�"� ���"# D��7�F-  %  '� 
�

           �G�
� ��"&:�5 �* ����  7
 �6�� !�A B��C
 B
�&  D
�&�/

'K��$!                  G�6 Y���
 �F�
� �� ��� �*
 �8 �"#�8 ;��S 

             >����
 '(L&� �*
 �� 
� 
8
�< '  �KK� '� '#�8 ? ��
� ��#?

     \*�� �)F
 G�
  )F
 )��A
  .       '  ;K� 
*�F �F�
� !

�

                �*
 �� 
� 
8
�< 7
 �"#�8 ;��S ���� ��#? )F
 �9��

           �
  '#�8 �
��
 �* 
*��(� '� �*�� �&&  '�#�8 '(L&�  .  �*
 ��

 '���� 'W	�L�!          �)�W�# ;  �� �
��
 �* 0/,0   �� Y
<?
P�� 

        D

�5 �� ? 
��	 �F�,g          �� ? 
��	 �F� �� Y
<?
P�� 

  D

�C�//II          Y��8 '  ��a )F� '� 
��	 �F� �� Y
<?
P��

  7
 
�:�� ���$ 
*��(�,2 X($ ? )F
 
��	 �F� �� Y
<?
P�� 

0/,/  %    ? D

�5 7
,/l  %       ;  �� ? D

�C� 7
I/,I  % !
�
�

       7
 
��  !�
��
 �* Z$�-       '  ����� 
��	 �F� �� Y
<?
P�� 

  
*7I2  %    G�&A� D�:� ? �6�� ��!        �� �* QF�&� )$�*�� 

)�W�#    )F
 'W	�L� ����   .       ��� 
8
�< E��6 'W	�L� �*
 ��

     )6
�� !�
� �&W� N?�h8 D

�5 ? D

�C�  .   
R*� !�A 'W	�L� ��

         )F
 G��� D

�5 7
 
8 Z*�6 D

�C� �� 
8
�< E��6.IUTI,   �� ? 

            ��� !�
� �&W� N?�h8 =A G�6 Y���
 !�A 'W	�L� 7
 �nW�

         )F
 '�6
�� ��#? D

�5 ? D

�C�.g�I/   �*
 ��   'W	�L� 

  '���� ��� N?�h8!            �� ��
 )6
� ��#? o&# ?� !�
��
 �* 

'W	�L�           B�F �� ��:  ;  �� G�6 Y���
 !,Ug-    Da �� '  

       D

�5 �� !�
��
 �* '����U2       �� ? 
��	 �F� �� Y
<?
P�� 

  D

�C�U2          !�
� �&W� N?�h8 ���� 
��	 �F� �� Y
<?
P�� 

          �:� G�*� ��&# G?
< ?� ���.IU    �� ��&` =A   'W	�L� ! 

    B�F �� !
R*�,Ug-          �� !
��
 �* Z$� \�� c��$ D��F
 �� 

   D

�5-/Il               D

�C� �� �
��	 �F� �� Y
<?
P�� U2

        ;  �� ? 
��	 �F� �� Y
<?
P��U2    
��	 �F� �� Y
<?
P�� 

            ?� ��� !�
� �&W� N?�h8 \�� 'W	�L� �*
 �� '  G�6 3�
\<

  )6
�� ��#? o&#.,0  'W	�L� ��     �� '  
R*� !
   ��:  ;  

       )64< 7
 �W� ��6 Y���
g         >�� D�
� �
� �* E?
6 7
 B�F 

      !�
��
 �* Z$� �Y�WO-/I2        '  ��� 
��	 �F� �� Y
<?
P�� 

  'W	�L� '� >*�\�!            �*
 V�C
� B�� ��� �� )F
 
b�� 

               
r� 7
 D

�5 ? D

�C� ��� !�
� �&W� V��C
 �'W	�L�

     )6
�� ��#? !�
��
 �* Z$� D
\��  .   |W	�L� ��  
*��(� ���4�

        7
 
��  !�
��
 �* Z$�-        Y��8 �� 
��	 �F� �� Y
<?
P�� 

     7
 
��  ��:  !�A D��F
,d  %���.g      
R*� ? 'W	�L� �*
 }*��� 

�A 'W	�L�!       G�&A� D�:� G�6 
 _ !        '� �* D�?\$
 )�($�� 

               ��K� D
�&� '� �* ����  �F� �� 
r� '� ? )F
 Y�WO >��

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
2-

05
 ]

 

                               5 / 8

https://ijem.sbmu.ac.ir/article-1-50-en.html


� ������	
 ,� ���
����������� � ������	
���
������������
���� d

       &� �� 
8
�< D��� >����
 !

�'(L!        ;  ? �F�
� ���� 

                  ���� �

$
 QK�
 'P&*
 '� '#�8 �� ? �6��� e
L� ��: 

         '�6
� �* QF�&� )$�*�� �<��7 !
���
 7
 'W	�L�  ��#? ���


                 ��$
< 
r� �� ? '#�8 ;��S ��*�5 N�#�� �� ��� 
8
�<

    '(L&� �� 
8
�< ;K� 
*�F!     )F
 !�?
b �F�
� ����   . '�

        E��6 D
\�� '`
<
 �F� �� 
r�         ��
 '�$�* %A�  
8
�< 

            �� ? '#
�� ;9:� �*
 �� �

$
 7
 �"#�8 ;��S ���� D�&~�A

              ;�
�� 'W	�L� ���� )�W�# �� �* QF�&� )$�*�� ��#?

      G�&&  '�#�8 �&�
�8 �� '  
� !
R*�!       �*�� �&6�� '	m�� �*
 

  )$
< 
r���  .           qK�f� !�A 'W	�L� }*��� �� V��C
 '��	


    K� '� !�?�� �8 ��
�8 ��    '&*�W� �� V��C
 ��#? )D�<�&& 

    �6�� qK�f� N^�(� ��  .       �� D��
�# 
8
�< )K� �*
8 Z*�6

               �������*
�8
 ���
� ��#? �* QF�&� )$�*�� '  �(O�&�

  G�6 
 _ ��@?
�8I-            y�S� ��O '� ;P:� �*
 ���*
 )K� '  

 )��� Y�KW�  .   �� 
r� '�  �F�     !����� 7?
� �� >���� !�A 

     ��@?
�8 D���*
�8
�      ��6�� '�6
� ��"� %(Id     ;�
�� ��
 

   �c
�F
 �&��� �L���Ig     ���R�F V
�� �)��h� I0  %*
\$
 

       �$
�� �* D
\�� ? �FIl       )F
 G�6 e
L� \��   . E��6

          7
 o5 �
8
�< '� ���� !�&A D

�C� �� D���*
�8
 )*��@?
�8

          Y�WO >�� '� �* D�?\$I/g%     )F
 G�6 3�
\< .U2  �� 

�A 'W	�L�!    ��	a�� '  !
R*�         �* D�?\$
 7
 �W� G�6 Y���
 D

         '~� �� D���*
�8
 N��@?
�8 ��
�� E��6 D
\�� �>�� '�  ? �A

  D��
�#��//U%    )F
 G�6 3�
\< U,       '	m�� �*
 '� '#�8 '  

            �"#�8 ;��S ���� �� 
8
�< E��6 D���� �S�� '�#�8 !

�

               �
�� ��#? �&��� ;K� 
*�F ��
 �)F
 )��A
 \*�� �

$
 7



7
8
�<UUTUI    �Y��&KF ����U/ �Aa U-    �����*? ? AUd   !
�
� \�� 

)F
 �F�
� '� Y7^ �G��� )��A
.

             '(L&� �� 
8
�< �F� �� 
r� '� E���� ��!   ���� 

              '  �

$
 7
 �A?
< �� ;S
�� ? )F
 G��� >����
 ��F�
�

              ������ G�
9� )$�*�� �* �$�  
*��(� '�64< !�A B�F ��

        �8 )�Wb? �8 ��:  �A
�C B�O �8��     !��� )	�� '� ��@?


             !�?
b \�� 
8
�< ���*
 ;�
�� 
*�F '� '#�8 ��
 ��
<
�

)F
.

References
1. Hetzel BS. Progress in the prevalence and control of 

iodine deficiency disorder. Lancet: 1987, 1:266
2. World Health Organization, United Nations Chidren's 

Fund, and International council for control of lodine 
Deficiency Disorders Indicators for assessing iodine 
deficiency disorders and their control through salt 
iodization. Geneva: world Health Organization, 1994. 
(WHO/NUT 94.6)

3. DeLong GR, Leslie PW, Wang SH, Jiang XM, Zhang 
ML, Rakeman M, et al.  Effect on infant mortality of 
iodination of irrigation water in a severely iodine-
deficient area of China. Lancet 1997; 350: 771-3. 

4. Delange F. Iodine deficiency as a cause of brain 
damage. Postgrad Med J 2001; 77: 217-20.

5. Report of the UNICEF WHO Joint Committee on 
Health. Policy on its special  session. Geneva 
Switzerland: world health organization: January 27-25, 
1994.

6. Delange F, de Benoist B, Pretell E, Dunn JT.  Iodine 
deficiency in the world: where do we stand at the turn 
of the century? Thyroid 2001; 11: 437-47.

7. Azizi F, Sheikhoieslam R, Hedayati, Mirmiran P, 
Malekafzali H, Kimiager M, et al. sustainable control of 
iodine deficiency in Iran: beneficial results of the 
implementation of the mandatory law on salt iodization. 
J Endocrionol invest 2002; 25: 409-413.

8. International Council or Control of lodine Deficiency 
Disorders indicators for assessing IDD status IDD 
Newsletter August 1999 15;33-38. Available as www. 
People.Virginia.edu/%7Ejtd /Iccidd/newsletter aug 
1999. htm (accessed Aug 2003).

9. WHO/UNICEF/ICCIDD. Assessment of iodine 
deficiency disorders and monitoring their elimination. 
WHO/NHD/01.1. Geneva: World Health Organization, 
2001.

10. Hetzel BS. Eliminating iodine deficiency disorders--the 
role of the International Council in the global 
partnership. Bull World Health Organ 2002; 80: 410-3 

11. Current IDD Status Database. International Council for 
the Control of lodine Deficiency Disorders Website. 
Internet: http://www. iccidd. org (accessed 12 August 
2003).

12. Markou KB, Georgopoulos NA, Makri M, Anastasiou 
E, Vlasopoulou B, Lazarou N, et al.  Iodine deficiency 
in Azerbaijan after the discontinuation of an iodine 
prophylaxis program: reassessment of iodine intake and 
goiter prevalence in schoolchildren. Thyroid 2001; 11: 
1141-6.  

13. Dunn JT. Complacency: the most dangerous enemy in 
the war against iodine deficiency. Thyroid 2000; 10: 
681-3.  

14. Li M, Ma G, Boyages SC, Eastman CJ.  Re-emergence 
of iodine deficiency in Australia. Asia Pac J Clin Nutr 
2001; 10: 200-3.  

15. Shahmanesh M. Nader K, Sadeghi-Hassanabadi A, et 
al. Serum thyroxine, triiodothyronine and thyroid 
stimulating hormone in endemic goiter in southern Iran. 
Iran J Med Sci,1979:10:53-59

16. Azizi F, Kimiagar M.Nafarabadi M, et al. current Status 
of iodine deficiency disorders in the Islamic Republic of 
Iran. EMR health Serv J 1990; 8:23-27.

�� .G���FY

�     ���*�&hF
 ��:�
?� 7�&"6     .   E��6 D
\�� �F�
�

       7��a %�
� D

�C� �� 
8
�<,2Td '	�F !      �� 7

�6 
"6 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
2-

05
 ]

 

                               6 / 8

https://ijem.sbmu.ac.ir/article-1-50-en.html


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

  B�F,UgU 'K�� �!       D��
  �P6\5 Y�K� G�R:�
� ,Ugg  B�F �

-G���6 � ! U � N��h�,I0 �8 ,UU.

�� .!\*\�D?�*
$  ��6  �
^  Y�F'���� �  ��*
�A!�"�     D

��
��  �

�*?
5    !?�"� ��b
�K�.              �* D
\�� ? 
8
�< E��6  %*�5  

    D
7��a %�
� �� �
��
0   �8 ,2 '	�F !      B�F �� c��$ D��F
 

,Ug- 'K�� !   D?�� ���   �	����� ? \*�� D

*
 =�,U02  . B�F

U�G���6 ! ,��h� N�Ug �8 /I.

�� .!
hr�   !?
�C ���  ��(A��8 �K�      ��f$
  �����  .'W	�L�! 

               D
7��a %�
� �� �
��
 �* D
\�� ? 
8
�< E��6d    �8 ,,

'	�F!       B�F �� �\* D��F
 ,U02   �W� B�F G�    e
O E?
6 7


  'K�� �
��* >��!   D?�� ���   	����� ? \*��� D

*
 =,U0I.

 B�F-�G���6  ! /��h� N�Il, �8 I0U .
20. WHO. Assessment and monitoring of odine deficiency 

disorders in countries of the eastern Mediterranean 
Region, Report of symposium workshop. Tehran, Iran, 
1999.

�� .     Y

� G���F��*�&hF
       �5�5  ��K����
     ��:�
?� �7�&"6  �

 ��� �S���  !���a�K�  . �� �F�
�\      �� 
8
�< E��6 D


%�
�
7��a  D,2Td '	�F !    Y
C 
"6       �D��F
	 ���a,UgU �

'K��!      Y�K� G�R:�
�       D��
  �P6\5,Ugg.  G�?�    ! -  �

G���6! U. N��h�  ,/I �8 ,/g .
22. WHO/UNICEF/ICCIDD, Global prevalence of iodine 

deficiency disorder, 1993: 17-8. 
�� .  !\*\�D?�*
$ ��6 �  Y�F^
'����    ��*
�A �!�"� 

��
�� � D

�*?
5 >K� �  �Kn$
����   
<����  � ��W�� ��F ?  �D
��P�A

      �* D
\�� ? 
8
�< E��6 %*�5  %�
� �� �
��
  D
7��a0�8,2

'	�F!      B�F �� ��:  ,Ug-     '� \8 ? QO ,U02. G���6 ! /

 N��h�// �8 -,.

�� .!\*\� D?�*
$  ��6 �Y��	
 '����  ��*
�A � !�"�   D

��
�� �

�*?
5    ? 
8
�< E��6 %*�5 �      %�
� �� �
��
 �* D
\��  D
7��a

   '	�F G� �8 ):A!       B�F �� D

"8 D��F
 ,Ug-    .  �� %A?]5

 �P6\5,U02 B�F  I-G���6 ! I. N��h� I- �8 Il  .
25. Braverman LE.  Iodine induced thyroid disease. Acta 

Med Austriaca 1990; 17 Suppl 1: 29-33.

26. Schleusener H, Bogner U, Peters H, Kotulla P, Schmieg 
D, Gruters A, et al.  The relevance of genetic 
susceptibility in Graves' disease and immune 
thyroiditis. Exp Clin Endocrinol 1991; 97: 127-32.

27. Glaser R, Kiecolt-Glaser JK. Handbook of human stress 
and immunity. San Diego. Academic press, 1994.

28. Holt PG. Immune and inflammatory function in 
cigarette smokers. Thorax 1987; 42: 241-9. 

29. Premawardhana LD, Parkes AB, Smyth PP, 
Wijeyaratne CN, Jayasinghe A, de Silva DG, et al.  
Increased prevalence of thyroglobulin antibodies in Sri 
Lankan schoolgirls--is iodine the cause? Eur J 
Endocrinol 2000; 143: 185-8.  

30. Marwaha RK, Tandon N, Karak AK, Gupta N, Verma 
K, Kochupillai N.  Hashimoto's thyroiditis: countrywide 
screening of goitrous healthy young girls in 
postiodization phase in India. J Clin Endocrinol Metab 
2000; 85: 3798-3802.  

31. Kabelitz M, Liesenkotter KP, Stach B, Willgerodt H, 
Stablein W, Singendonk W, et al.  The prevalence of 
anti-thyroid peroxidase antibodies and autoimmune 
thyroiditis in children and adolescents in an iodine 
replete area. Eur J Endocrinol 2003; 148: 301-7. 

32. Gaitan E, Cooksey RC, Lindsay R. Factors other than 
iodine deficiency in endemic  goiter: goitrogens and 
protein-calorie malnutrition. In:Dunn JT. Pretell 
EA.Daza CH, Viteri  FE,eds. Towards the eradication 
of endemic goiter. cretinism and iodine 
deficiency.Geneva: Word Health Organization. 1986. 
(WHO scientific publication no.502.)

33. Thilly CH, Vanderpas JB, Bebe N, Ntambue K, 
Contempre B, Swennen B, et al.  Iodine deficiency, 
other trace elements, and goitrogenic factors in the 
etiopathogeny of iodine deficiency disorders (IDD). 
Biol Trace Elem Res 1992; 32: 229-243. 

34. Vanderpas JB, Contempre B, Duale NL, Goossens W, 
Bebe N, Thorpe R, et al.  Iodine and selenium 
deficiency associated with cretinism in northern Zaire. 
Am J Clin Nutr 1990; 52: 1087-1093. 

35. Zimmermann M, Adou P, Torresani T, Zeder C, Hurrell 
R. Persistence of goiter despite oral iodine 
supplementation in goitrous children with iron 
deficiency anemia in Cote d'Ivoire. Am J Clin Nutr 
2000; 71: 88-93. 

36. Wolde-Gebriel Z, West CE, Gebru H, Tadesse AS, 
Fisseha T, Gabre P, et al. Interrelationship between 
vitamin A, iodine and iron status in schoolchildren in 
Shoa Region, central Ethiopia. Br J Nutr 1993; 70: 593-
607. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
2-

05
 ]

 

                               7 / 8

https://ijem.sbmu.ac.ir/article-1-50-en.html


Vol 8  No.1 Spring 2006 Iranian Journal of Endocrinology & Metabolism / 98

Original Article

Prevalence of goiter and iodine deficiency ten years after salt 
iodinezation in school children (8-13 years old) in Marvdasht

Sadegholvad AS, Dabbaghmanesh MH, Ejtehadi F, Omrani Ranjbar GH.

Endocrine Research Center, Shiraz University of Medical Sciences, Shiraz, Iran

Abstract
Itroduction: Iodine deficiency was endemic in Fars province since several years. Mandatory 

production of iodinized salt for household use was started from 1994. The aim of this study was to 
evaluate the prevalence of goiter, urinary iodine excretion in school children ten years after 
starting the program. Material & Method: A cross sectional study in which 1188 school children, 
aged of 8 – 13 years, from Marvdasht city were chosen by random cluster sampling for evaluation 
of goiter prevalence according to WHO classification. Of these this 1188 school children, 500
persons were selected for evaluation of urinary iodine excretion (UIE) by digestion method, 
difference in UIE was assessed among different age groups, goitrous and non goitrous school 
children. Result: Following the assessment, goiter was found to be still endemic in school children 
(39.6%) but majority of them had grade1 goiter. Median urinary iodine (95% CI) excretion levels in 
boys and girls and total number of school children were 17 µµµµg/dl (13.1-20.9), 22.4 µµµµg/dl (20.4-24.1) 
and 18.8µµµµg/dl (16.1-21.5) respectively. Differences in UIE between two sexes were significant (P < 
0.001) but differences among age groups were not significant. The UIE levels in goitrous and non 
goitrous school children were 18 µµµµg/dl (16.4-19.9) and 20 µµµµg/dl (17.1-22.9) respectively, with no 
statistically significant difference. Prevalences of school children with urinary excretion in normal, 
above normal and below normal ranges were 29.5%, 47.5%, 23% respectively, meanwhile less than 
13% had urinary iodine excretion < 5 µµµµg/dl. Conclusion: We conclude that the iodine intake is 
sufficient but persistent, albeit, reduced prevalence of goiter in spite of adequate iodine 
supplementation suggests the existence of additional causes in goiterogenesis. It is necessary to 
consider the role of other factors in persistence of goiter. 

Keywords: Goiter, Iodinized salt, Urinary Iodine
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