
  
�� � �����	
 ����
� ���� ������ ��� �� ������� � �! �"���  #$�%& �� ����& �'&(� )�*+ #�,���- .$�/4622 �� 3&��  

1- -��5�6$�7  #���5389�� 	� �&�39��7: ;<
 � �&�39� #3'���-6�7 '&(� )�*+ #�,���-� &���� =��6� 7����& 7  

2- >�8&$�?#��� 7 5389�� 	� �&�39��7: ;<
 � �&�39� #3'���-6�7 '&(� )�*+ #�,���-� &����=��6� 7����& 7  

3- :�	� �&�39� �5389� #��� 7����7 �&�39� #3'���-7 6� 7-�?�9& 7-�?�9& �'&(� )�*+ #�,���-=�� )B� #38B6��CD� (  
Email: hashemi@hlth.mui.ac.ir  

  

��F5 )�G� �����	
 �*H�/ J9� D�5 / #$�%&JH8� /-�-�� 1392 495 

  

www.mui.ac.ir  

����� ����	 ��
�� 
���  ��� �
��� � ���� ����� ���
� �� )DMFT(  ��

"���  ���#�$11 -7 (�
����$ )$ �� 
���#*� ����� �+ �$ ,�-	�� � ����� �.��  

 
������ �	
��
1� ������ ��
�	2� ����� ���3  

  

  

�����  

�����:  ����	 
��
�� ������ ��
�� �� ���)WHO  ��World health organization (��� ������
� �  ���� ��
�! �""#$�)FDI  ��

Federation dentaire internationale ( %&�� '��(DMFT )Decayed missing filled teeth ( �� )*#(1 
�� . -�.�/ )� 0	�)� ���
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� )*��*��)*� �� 3�O*�! V� U2000-DR 
�!)4 ���;/ . 
�	

 ���;/DMFT -��& N�� -� S��
� �
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 �1 )��)� b�/)/ -� 35/1  �47/0 ��! . ��O���� ��
B�DMFT  � 6��P� ��)PI � ��)*&! �!)��)� 93/0 
�1 
�! -� .�R;� >�?/��  ��� 6��! ��
B�

DMFT  �3�)4  �R� c"*Z� 6�� 
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 ��O����DMFT � �!� �G�3 )26/1 (� 4 )35/1 (�R;� e��D/ �O���� ����� �� 6��!� %&�� ��� � �!� �G�2 )47/0 (� 1 )65/0( 
��! )001/0 < P(. 
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B�%&�� DMFT  ��)PI � ��)*&! �! )��)� %&�� ��� -( 
�1 
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�1 
�!1375 )9/2  =DMFT (!�� 3
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 �;R �;S � JT� $- =�3�- � =��- �+�%H� $- �%9� U��

#-��/ .38����� .��5 -$�- #39+ �� =�B�� .�;R .�� . �� �'6

J9�  � �F'�� �6�
��!�$��  ��3�� D�� $- -���� �? �6��

�� �S��� =/ �� B� 73��&V5� =�3�- ��3�5�� �" �)2 71.( 

J9�  ��3�5�� �� F��� =�(�� #38�- =��� �? ��W�& �6�


 XW�& 7�5� =�3�-DMFT �5� . �6�$- XW�&  #3�$�-��

D )Decayed #3�5�� =�3�-(7 M )Missing  #3��? =�3�-

#3&(  �F )Filled #3& �� =�3�-( �� 3&�� . #3��? ���3�-

)Missing ($�%& �� ��  �? 36/ �BY� J6�-#-�� )�- � $- �Z� 

3&�� #3& #3��? ��3�5��. �� ���3�- #3& )Filled( $�%& �� 

��  �%6�- ��-�?�� �? 36/ #$���- ��3�5�� =�3� � ��&�-

3&�� .XW�& �[5�	� .��� DMFT $- �
��S \67  -�3



=�3�- #3& #3��? 7#3�5�� .�� � �� #3& \
 \
  �$ -����

%&]$� � �� �[5�	� �$ =/ ��,���� 386�%� .XW�& DMFT 

 �'&(^��3�- $- .���$�? �� _��` � a6�5 7#-�5 ��W�&

�� 3&��  �5� ����� $��` #-�b�5� -$�� ��- �638c �?)3.(  

�� �? .�d�8+ �� �'6 
 =�3�- ��3�5�� �� 3���
V ��&�- ��Z

�5� 36�$�*� 73&�� . -$�3���5� e[� ���9S �&�39� =����5

)WHO  �6World health organization(�6����� 7  �G*R

$- $�f�*� D�[` _��` $- ��3���&/ �/  .��-C°12 -87 �(��= 

l/mg 5/1 $- �  .��-C° 30 -25  =�(��l/mg 7/0 �5� )4( .

�
-�6� �6-���  ��l/mg 2/1 $- ��3���&/ �/7  i6��$�*� jS��

���3�- �� � --�� �6-��� ��%? �� l/mg 7/0  U6�(�� jS��

�� =�3�- ��3�5�� --�� .�6����8�7  �� �/ 36�$�*� =�(�� �5$��

� ��%��� �5� $�-$�W�� �6�(5 )6 75( . .�$�- �/ k��� ��

 -�3! 736�$�*�50 �� =/ 3d$-  �	l5 e6��)�
 �� �Z� ( -$��

�� =�3�- =�%�W�5  � #3
� -$�� (�� #3��� �`�� $�3�� 7-�&

�� =�3�- �;S � =�W -$�� a6�5 -�& .��� $�f�*� �G*R $- 

�/ 3&�� -�6�7 36�� � �6�-�$�f�*� _%+ $�f�*� �G*R��� $-  �/

3&�� J?7 *� 36��-��� �$�d �/ ���$�f� . $�f�*� 7�6����8�

�� ��&�39� ��%�� .�$�- $�f�*� -�[%? 38��%� ��� � 3&�� .

XW�& �� �'6 7��3���&/ �/ #3& D��8? ���$�f�*�  .��

�� ��B	� ���%+ �&�39� -�& . ��85 $- 36�$�*� �m��8c

 $- ��! 7-�& =�3�- -$�� � ���6$- ���? $�3�� �� �?-�?

D�5 3
� .��  �� 7��3��-�? 3���W �G��	� =�3�- ��3�5�� .

�*d� �? 38c �� #�$ �6�
  -���� :5�
 36�$�*� ���6$- .��

 �� #3& ��� � $�f�*� � =�3�- ��%W �� #-�b�5� 7n*�Y� a���S

�� �/  :5�
 #3& �6�$� $��/ �� �S�
 �� ��� M3&��WHO  ��8�

�*d� J� #3%+ � �6�
 f�*� =�(�� ���6$- #�$ �6�
 =-�(�� 7$�

�5� ��3���&/ �/ �� =/ . k�3�� �� �'6WHO �  =��5�$3�

��� �'&(^��3�- �**%"� )Federation dentaire internationale 

 �6FDI(  D�5 �
2000  XW�& U��?DMFT $-  -����12  �"�5

 ��%? �� .��B� �63  7� �! D�! $- � �5� #-�� XW�&

DMFT �$ $-  -����12  �� ��%? �"�51  �� ��d�
  386�%� �� �

7=/ >�5�  XW�&DMFT  36��$�� �� #$�-  �5$�� -$�� .�

-��� $��` )3.(  

 =�$�'%� � =�6$38'5� �
"�l� $-)���� �� _�� �� ( .�$

244  o-�?12  ��,���� 7�6���` #38c�? �6��+ �"�5

DMFT  �����39 /1  -��)7 .(.39� ���  �� -�W e��	
 $-

 .�$650 U��-  ��,���� 7_��� �9& $- ���/DMFT �$ 75/4 

 -$�/ �5- ��)1 .( .�$ �� =�$�'%� � .$p�� U����1200 

U��-  ���/15-12  ��,���� 7�9&�� =��5�9& $- �"�5

DMFT  ����� �$49/1  -�- =���)8 .( �� �
"�l� )�H�� �� ����

 .�$407 U��-  ���/16-11  7������ �9& >$�3� �"�5

 ��,����DMFT  �$72/2  -$�/ �5- ��)7 .(  

 J? =�(�� �? 3& #3���� =�$�'%� � ���T�$ �
"�l� $-

 =�(�� U6�(�� q+�� 7�9�9� ��3���&/ �/ $- 36�$�*�

DMFT  =�(�� ��3/1 �5� #-�� 3��& #��� �� ����� ����� .

 e��8� �6� $- ��3�5�� �lW =�(��18  3& �[5�	� 3d$-)9 .(

Wang "�l� $- =�$�'%� ��8
� �l��$ -�W �
  =��� �$ .$�-

 ��3���&/ �/ $- 36�$�*� =�(��28  �� 7��c #3%+ �9& =�(��

3�-�- =��� =�B�� $�$-� $- 36�$�*� .�8
� �l��$ ��8m%�  .$�-

 #3���� =�3�- � =��- �&�39� �� 7�/ $- 36�$�*� =�(�� ���

�5� #3& . 7��3���&/ �/ �? -�- =��� =��/ e��	
 r6���

J9� �
 �5� =3� $- 36 ���6$- .��� a[8� �6)10 .(  

 ��3���&/ �/ $- 36�$�*� �G*R s�[
$� =�$�'%� � .�	�

 t��& =�(�� �DMFT  =�?-�? $- �$12 3�-�%� �5$�� �"�5 .
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�/ $- �? -�- =��� r6��� �G*R �� ��3���&/ .��  

l/mg 25/0 ��,���� 7DMFT  =���W- $-48/1  �� �����

 -�� =��B�)11 .( �3�� =�$�'%� � =�$-����- e��	
 �� k3�

�l��$ =-�?  =�?-�? $- =�3�- ��3�5�� ��� .�11-6  �"�5

#�c �/ $- 36�$�*� �G*R � �9&�� =��B�&- $-  =/ .��

 ��l8�) 36�$�*� =�(�� ��l/mg 5/2-99/0 (-�� . =��� r6���

� �l��$ 38c �� �? -�-�8
  ��3���&/ �/ $- 36�$�*� ��� .$�-

=�3�- ��3�5�� �  �lW =��5��$ ��� M-$�3� -�S� �%6�- .��

=�3�- ��3�5�� �� �$ �b�
  s�[
$�  �? �
`��� $- �%6�- .��

�� =��� 7�5� u�� 36�$�*� =�(��  3�-)12 .(  

 $- �? �5� #-�%� ]$�(� ��"���5� $- �
����	
 ����B�� r6���

 �? ����8� =�(�� 7�5� .����� 36�$�*� .��! =/ ��3���&/ �/

 ��85 ��� =�?-�? =�3�- ��3�5��15 -5 �5� ��%? 7D�5 .

=�3�- $- ��3�5�� =�(��  � J? 36�$�*� �� e��8� $- .��& .��

 j�
�
 �� -�6� 36�$�*�9/6  �3/65 =�3�- .��� � 3d$-  .��

 =�(�� �6� �%6�-7/12  �6/50 �5� 3d$- .5�� ��8m%� ��3�

 (�� � .�9& �6 �6��5�$ e��8� �� �,�B� =�?-�? $- =�3�-

.-���`� ��
 � �� ���[
$� -  -$�3� =��/ �+�%�S�)13 .(  

Nohno  #3���� ���v $- -�W �
"�l� $- =�$�'%� �

=�(�� �? 3�-�%� DMFT �8
� $�� ��  .$�-�/ $-  .��

736�$�*� J? �G*R �� ��3���&/ ����� �/ �� .�� G*R .��! �

 36�$�*� -�6� �5�)14(.  $- i6��$�*� t��& =�(�� �6�����

 �5� #3& ]$�(� 38� � ��c)15 .( .�,6- �
"�l� $-

Wondwossen  $- i6��$�*� t��& ����
� $- =�$�'%� �

 �� ����� 36�$�*� =�(�� �� e��8�1 )1 > F (�  �� e��8� $-

 �� ����� 36�$�*� =�(��5 )5 > F ( j�
�
 ��8/91  �100 

 =�(�� � 3d$-DMFT  j�
�
 �� e��8� �6� $-3/45  �

6/61 �5� 3d$- .�8
� �l��$  � i6��$�*� ��� .$�-

 3& #3���� (�� =�3�- ��3�5��)16 .(Akpata  =�$�'%� �

�8
� �l��$ .-�
5 =��B��+ $-  $�f�*� � i6��$�*� ��� .$�-

 3�-�? #3���� _�� ��l8� $- #�c �/)17 .(Meyer-

Lueckel  $- =�3�- ��3�5�� � i6��$�*� =�(�� =�$�'%� �

 =�?-�?9-6  $��` �5$�� -$�� =��6� ��l8� �5 $- �$ �"�5

3�-�- . $- =�3�- ��3�5�� �? -�- =��� =��/ �����	
 r6���

 �/ $- �
�[� $�� �� 36�$�*� =�(�� �? �
$�dl/mg 3/1 

(�� ��%� �? 38c �� 7�5� (�c�� 73&�� 7�/ $- 36�$�*� J? =�

 �5� #3& i6��$�*� t��& U6�(�� q+��)18.(  

 .-3
�� a��8� �� ����& �9& ��& �/ �? �6�S =/ ��

)-�3

 75  #�c ��*! �	l5 �/ a[8� \6 � �? =�-�$- 35

 �*d�� $-70 -$�- $��` ����& �9& .����*�?( �� ���V
 --��7 

 ���

$�f�*� �G*R 
 �'[& n*�Y� s��� $- �/ �/ a6��

�
"�l� �6� #3%+ k�3�� �� 7����& =��5�9& -�� . �� �,6- �'6

 7U���� �6� k�3��XW�& ���

 DMFT U��- $-  =����/

11-7  =�(�� s�[
$� ���

 7�6�9� $- � ����& =��5�9& �"�5

 XW�& �� ����& ��3���&/ �/ 36�$�*�DMFT -��. 

  

��	 ��  

t�� �� �b�d�
 �
"�l� \6 �?� �! U���� �
l�� -  �*�*	


 (�6�� $- 7-��1389 3& )�H�� . .��� #-�b�5� -$�� �*d� \�8'


a%S U5�� _�%'
 7�86�
� 7#3���� >�5� �� ��+F�� .$�/  ����

���%� � -�� .$�-��. $- U���� �6� �- ���� )�H�� �*!�� :  

 7D�� �*!�� $- =�(��DMFT U��- $-  =����/11-7 

�6�3��� >$�3� �"�5 36-�� ���

 ����& �9& .���%�  �� .$�-��

���� )�H�� �/ a6��
 �'[& .���%� s��� -�3

  �� i� .$�-��

 =���/ U��75  #-��� ����& �9& ���� .�$ � XY�� -3+

36-�� .�G*R  ��3���&/ �/ 36�$�*� �'[& n*�Y� s��� $-

 �/ a6��
����& �9& 3& XY�� .#��3�� .���  �� �/ $�f�*�

^5� ]�$D3� ���������'^5� #�,�5- :5�
 � (�-�  

U2000-DR ���� �$�d .  

 .�$ �� �
"�l� �6� )�- �*!��U��-  =����/11-7  �"�5

�6�3��� >$�3� 36-�� )�H�� ����& . �9S =�(�� ���



DMFT �� i�  �5$�� -$�� �
��S $- =���/ U�� )�H��

)� ��,����  $��
� k��	��9/1 ± 25/2 � 95 =�8�%�� 3d$- � 

19 D�[` _��` .�lW 3d$-(7  ���%� -�3

 _`�3!760 

U��- 36-�� -$�/�� ���/. -�3

 �6� ��7 380 U��-  � ��W- ���/

380 U��- ���/  ��Y��� ]$��� � ]���/ ��!�� $�9c �� �B�

3�3& .>$�3� ��Y��� �� �&�W �$�d  � >F? ��Y��� � .�

U��-  ��-��
 �$�d �� =����/-��. U��- �86�
�  :5�
 =����/
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U5�� � )�H�� �&�39� ����  �� .��� .-�� ��+F�� ����

U��- 36-�� _�%'
 ���/ .#-�- i^5 �� )�� -$��  $�(��SPSS 

 �YB�5/11 )version 11.5, SPSS Inc., Chicago, IL (

� 3& -$�� (H
6� � *	
�_ ���� $��` .$��/ . �� #-�b�5� �� ��

 �,�B[%� j6� Pearson  �� �.���$�? =���/ .�� 

Mann-Whitney U  �Kruskal-Wallis �,�B[%� 7

#��3�� n*�Y� .����<�� 3& .���.  

  

� !�" �� 

 .�$ �? U���� �6� $-760 U��-  ���/11-7  >$�3� �"�5

 7���� )�H�� ����& �9& �6�3��� XW�&DMFT  _?935/0 

-��.  $�3�� �6�����DMFT  ��!�� $-4  ]$��� � ]���/

 ����& ��,���� ��35/1  ��!�� $- =/ $�3�� �6��%? �1  ��

 ��,����47/0 ����33& # .�8
� s�[
$�  .$�- $- $�3��

DMFT #��� $-  �85 .�� 3�� #36-)05/0 > P) ( D�3S1( .

 $�3�� �6�����M )#3& #3��? =�3�- (#��� �� s����  �858 

 ��,���� �� D�542/2 -�� . =�(��DMFT � $-� �!�3 � 4 )� �

 ��,����26/1  �35/1( ���b
 �8
�  =�(�� �� .$�-DMFT 

� $-� �!�1 � 2 ) ��,���� ��47/0� 65/0( �&�- )$�-�%� 1(. 

 $�3��DMFT  � .��B� =��B� � =���W- $- ����� ��,���� ��

93/0 -�� ) D�3S2( .  

 _'&1 ���� �9&  � ����&s��� ���%�  .$�-���'[& �� 

��3���&/ �/ a6��
 �� =��� �$ 3�- . $- (�� 36�$�*� =�(��

 �!���3  �4  j�
�
 ��50/0  �42/0 ��6�� � 3! �� �
 -$�3���5� 

-�� . �8
6 7�,6- ��!�� �- $-1  �2 j�
�
 �� 36�$�*� =�(�� 7

15/1  �70/0  -�� -$�3���5� 3! $- �) D�3S3  �$�-�%� 2 .($-  
  

 #��$1: ��&'
DMFT  (��� 	�  ��)

*11-7 �- .�� �/ )��'� �0� �"�� /� 1	��
 �2�-  

�- )#�-( ���!� ���56 Decayed Missing Filled  78��DMF 

7 152 97/0 35/0 34/0 9700/0 

8 152 01/1 42/2 50/0 0100/1 

9 152 98/0 54/0 62/0 9800/0 

10 152 83/0 50/0  39/0 8300/0 

11 152 86/0 67/0 48/0 8600/0 


� 760 83/1 50/0 47/0 9351/0 

DMFT: Decayed missing filled teeth 
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�� 1 :��"��
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 Decayed missing filled teeth (DMFT)  	�4 �'��� �	��: � �)
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78�� DMF 
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DMFT: Decayed missing- filled
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DMFT  (��� 	�  ��)

*11-7 ;'��$ .�� �/ )��'� �0� �"�� /� 1	��
 �2�-

���!� ���56 Decayed Missing Filled 

380 86/1 44/0 49/0 

380 80/1 55/0 44/0 

760 83/1 50/0 47/0 

filled- teeth 
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 #��$3 :)��'� �� -�0� <* =")
6 �?B� DE F
 A��� 	� �"�	
E! ;GEH 

��
�� �"�	
E! ;GEH )mg/l( ��
�� �"�	
E! ;GEH )mg/l( 

1 20/1 39  55/0 

2 00/1  40 75/0 

3 80/0 41 69/0 

4 65/0  42 05/1 

5 00/1 43 35/0 

6 70/0  44 97/0 

7  99/0 45 28/0 

8 02/1 46 89/0  

9 60/0 47 97/0 

10 34/0 48 47/0 

11 45/0  49 85/0 

12 55/0 50 28/0 

13 30/1  51 19/0 

14 25/1 52 01/1 

15 30/1 53 89/0 

17  24/1 55 57/0 

18  99/0   56 69/0 

19  70/0 57 83/0 

20 44/0 58 50/0 

21  69/0 59 48/0  

22  96/0  60  34/0  

23  57/0  61  9/0  

24  17/1  62  00/1  

25 68/0 63 81/0 

26 65/0 64 79/0 

27 88/0 65 00/1 

28 12/1 66 90/0 

29 99/0 67 40/0 

30 20/1 68 48/0 

31 10/1 69 19/0 

32 35/0 70 29/0 

33 28/0 71 20/0 

34 80/0 72  19/0  

35  35/0  73  21/0  

36  30/0  74  24/0  

37  33/0  75  43/0  

38  91/0  
� �������  69/0  
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Determining the Rate of Decay, Missing or Filled Teeth in Students Aged 
7 to 11 Years in Shiraz, Iran, and its Association with Amount of 

Fluoride in Drinking Water 

 
Mansooreh Dehghani1, Rezvan Omrani2, Hassan Hashemi3 

 

Abstract 
Background: One of the goals of the World Health Organization (WHO) and World Dental Federation 
(WDF) is declining the decay, missing or filled teeth (DMFT) index in people under 12 years down to the 
level of 1. The present study aimed to determine the DMFT index in 7 to 11-year-old students and its 
association with the amount of fluoride in drinking water in Shiraz, Iran. 

Methods: This was a cross-sectional, descriptive study. It has been performed over 760 students in order 
to measuring the DMFT index in the four educational districts of Shiraz in 2010. 75 water samples were 
taken to determine the amount of fluoride. The water samples were taken from water networks supply 
including the four different educational districts. Fluoride in the water was determined by SPADNS 
method. Schools and students were selected by cluster and random sampling methods, respectively. Then 
examination of students was performed by the dental hygienist. 

Findings: The average concentration of the fluoride in Shiraz was 0.69 mg/l and DMFT index was 0.935. 
The maximum rate of DMFT was in the average of 1.35 which was in the 4th district and the minimum 
amount was in the 1st district with the average of 0.47. The rate of DMFT in girl and boys has been equal 
with the average of 0.93. There was no statistically significant association between the amount of DMFT 
and age of different groups (P > 0.05). The most amount of missing teeth (pulled out tooth) has been 
related to the age group 8 with the average DMFT 2.42. The average DMFT in the 3rd and 4th district were 
1.26 and 1.35, respectively, showing a statistically significant difference with the amount of DMFT in the 
1st and 2nd district averaged 0.47 and 0.65 (P < 0.001). 

Conclusion: Average DMFT index in the present study was 0.935 which was much lower than before. 
Although the average amount of fluorine in Shiraz drinking water is lower than the standard, it is still less 
than one by improving oral hygiene the average DMFT index of students in Shiraz 

Key words: Fluoride, Drinking water, Tooth, Shiraz 
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