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� ������� ���� �� ������� �� ����  !
��� "	��  � ��#�$%
�&� �' (� )	� *+&, -��. ��  / ���01�� ���2� 3��� �� ��	
 (  �1��4 ��5�
�  � �1

���6� . ����� ��	
 89� �� �:;� <��/ ���+�'� "���= ����� >�1 ��  ���9� ?@�
�����  A�� �� �!�� �!� �+	��, ��BB
�� C ���+= ��#�$%1389 H6�I ��&�� .  

-�� � ��	� �.: �J	.�,  ���9� ?@� �� -  ��9L� C ��	�M,45 ����� �+= P�$% C ��  
10 �����  ��4 �6��B, -��.  � �!�� �!� R�L�  +1 (� �+	��, SB
�� P�$%  <�

���6�I ���T ����� ���� .  ��(C� ��/ UC�� (� "VT �����  ��+� P@  ���9� ���� ���6� (�
 6�' )��% �� �� ���+1 C ��  �6�I <�  ���  -�=25� C <��/ W@��� �����X <��� <�

����� �B
� � ��#�$%�@��I Y4 .����� "'��� ��&�� (� Z%  ��$	� 3��	
 [��
��� C <(��
 �+,� \�� ]	5 W��, ����� ��	
)Atomic absorption spectrophotometry ( [�� A�5 ��  

485 �(���� ������� �� <�	I .���� "	�M, C  @$&, ��`��  �  (� �1ANOVA a@�b 3
 ���0V+1Pearson ��	��� ��X ��	��I� ���(� C  �� ���J��� �94)05/0  =α(.  

('/�� �.: ����� ����� ��	
 ?	���	�  ���+= ��#�$%70/2 ± 26/9  C ��	� �� ��IC�#	�
 �+	��, ?	BB
��79/1 ± 13/9 ��� H��  � ��	� �� ��IC�#	� . U�� 3<��/ ���( -��

h	��, ����, 3�6�B� ������� 9� �� 3H	���6 ]��
� �'��� C  �J1 �� ������� <�1 ��	
 8
����� ����� ���� �	:i, ��#�$%   @�!, h�0	� U�� ��� 3H���� <���)001/0  =p value ( U�� C

 ������� $@��C�)001/0 < p value (��� �:;� ����� ��	
 ��$	� ��.  
(0
'�  1�
2: ����� ����� ��	
 H`�j ��$	�  �' (� �+	��, ?	BB
�� C ���+= ��#�$%

 �,��6 ���� (�&�  �������V� . ��$	� �� ������� -�6�b� $@��C� ��M� C a9�  @�!, U��
��� �:;� ����� ��	
.  

�3�� �
45 �.: ����� 3<����� $	���� 3��	
 H	+� 3������ ������� P�$%  
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 ���! "#$ %� & �� ��'(�� ��� )�%�� %��* ��� +��� ��,'

����� %� ��-.�� ���%�/ ���� 
�����  0,12 �� 
342 ���


� +��� "�5�� 6�.$� 	7� 89�'� %� �,: . <�$ %�2001 

�����  �� @�� A$,� ������� ���75 ����� �� �D%�  ��E:F!

G�4���]1 [ J54 ����� �� �D%�  +�7.� LM��� %� ��E:F!

�E����]2 [%� J��� 	7� L��3N ����� ���� �����  
342 ���

	$� �.O�� %��* +��3.$� �%,� . P&�� ������� �� +��3.$� ���

����� +Q�J �� ��'/%�/ �R5�,� 
� +,�5 %�S� �� ��E:F! �,:  

]4 )3 .[ 

1& �.��$ J ��4/ �J% �� 

$�'��� L��U� +,�5

�%�� �F/��]6 )5 [����� J  WN��� 
9 	$�  E�� ��E:F!

X'.$� Y�Z� %� �%�/ [4.S������ %��* +,�5 %�S� \� . ��F��

 J �F4O +,�5 L��#* �� �R5�,� �� 
�.�� +,�5 �� �R5�,�


*�� +����   �� ]J� J �%�� %�/ W7� %� ������� L�%^ ���

����� 
D�1.2� %�/ ���'� %� �R5�,� +���� �'��� _:F!  )���$

�����  .:���� J �%�`���5 	$� ������� ���]8 )7 .[  �'(��

��� b,� L�O�c� F�%%J� +,7� )[/ @:,! b,� )��,R� )%,������

 J ,X.�: L���& �'��� 	:��R� ����%����.$� 	��&% J �������

 )+,�5 +�: �.S�% L��#* �%�E.$� J W��$J ���/ F���


� �:�� �Ud� �R5�,� ��F�� %� ���,�]10 )9 .[ [4.S� b�,��

+����� ���� �� )�,2 %� +,�5 "#$  ��Z� W��: �/ �� J %�%


� 
�3'� ��,�  J 
1S: W��,& f�
�%�  ��Z� ���� )�:��

 �� %�/ A�7� %� 
4g: 	:��R� J ��/%�/ �� f,��� W��,&

����� �R5�,� ��F�� 	$� +�: ��h�� +,�5 �� _:F! . 
2��


� ��X� L�Z��#� +����� �/ ��� 
4�& %�%�� +,�5 ����  J  ���

6��N �R5�,� ���� ��X� ���� iJ%  ��� �� �/��� �� 
4g: �


� 
�� ��j +,�5 ��  ���! �:��]12 )11 .[  

 +,�5 	�4j 
$%�� �J% �� �/ ����� L�Z��#� �� �%J��

����� W'$�! �,2 J %�%��  W��� 
��� +�: ��h�� 
E:F!

�O�N �R5�,� W����.! �� 
���� �JF� �� 
�4��  ��

����� 
� +,�5 �� ��E:F! �:�� . �� 	��,��� Y�Z� %� �#2

�5����� �%,� %�  .O�� %��* +,  J �%�� �,5J �X��� ��E:F!


�  J 
������� L�Z��c kO� 	R5 l$�'� A���: ��h�� �� ��,�

 W*��N �� �% �#2  �� +,�5 	:��R� �� f,��� L�E� 	��&%

����$%]15-13 .[ ��Un� ��F�� 
����%� o�� �� �c�N �Z��#�

��R� �� f,��� W��,& J ���O W��,& �� ����Z� %� 
4g: 	:

����� %�%�� +,�5 "#$ �� )%�/ A�7�  J 
�,�& ��E:F!

�: ��h�� �RX� �R: 
����� ��11S.�.  

  

 � ��	�  -�� �.  


3�D,� �Z��#�  �� ��h�� ����-  �� 
.��� 
Z#-� J 
4�47�

����� ��4/ ����� J 
�,�& ��E:F!  
����� p1S.� ��E:F!

����� ��R� �RX� �R: "#$ %� .���� +J�� ���  
�,�& ��E:F!

��,�� )	���ZO W7� ��R: 89�'� 6�$� �� �:,2 �%����  ��

 ���X� L�Z��#� �� �5,� �� 
O��1� L%,D �� b,�h� %� J +�:

@�! �� J  L%�* 
'��80  �Z��#� ���� �D%�) �D%�80  =d (

 ���Z�45 �����  �� �� +Jt& J 
�,�& _:F!10  �� �3�

���: u�S.�� 
�����  �11S.� . �� �����  ���� ��E:F!

_� W*��N  �� W�17� �� 	j��O ���� �� <�$  %� J �.:`� ��

�':�� �.:�� <�g.:� 
'���� %�/ �� F�� �c�N <�N.  

1- ��,�� ��R� %�%�� ���:  �� ������� 	��c% l�/ �� G!

��,�� )�Z��#� �%,� 	�Z�5  W*��N ��F�� �� ��20 
$  �� 
$

�� %�%�� ��#� %� �� 
4! ��� � �� �,��� 	R5 k��$ J ��R�  4��

�$ +��X����� �: +��� <�-.�� 
$�': .�� �� ��,�� �/ �5  ����

 )�%�`�� ��Un� %�%�� +,�5 ��F�� �J% �� 	$�  E�� %�/  �N %�

��,�� 	O�� L%,D ����J% %�/ bJ�: �� W
* ���� . ��h�� �� G!

+���� WN��� ��,�� ���$ +,�5 )o�3: <,47� _� ��h�� J ��  ��

��M J �: ]��S.$� ��$�.! ����� A$,� <,47� �M�� 
�� ��� 

+����� 	R5  
��� w'$ [�9 +��.$� �� %�%�� +,�5 ����

)PERKIN-ELMER, model 3030(  b,� ��Flameless  J

 iJ% ��Mercury hydride system  ],� <,9 %�485 

� �.�,�������� +��3.$ .+��� o`N ����  L�! ���)Outlier ( F��

 �,���Q 	O% %�/ ��.  

2- @$�! W��E� ����: ��,�� �4N�� %�  )����

@$�! ���� ����� A$,� �� ����� W��E� ��E:F! . LM�d$

@$�! %� +�: x�#�  �� W�.X� ����4 �,� 	��* :  

[��- )G'5 W�
* �� ���O L�1SX� �-#'� 
���%� 	���ZO  J

�J% %� �%�/ 	&�$ ���Z�.  

u- <�d$ %� b,� �%,� 
O�1� ������� .  

www.SID.ir
http://daneshresan.com/


����� ����� ��
E FG� �9 �H*� I���� ����9 ��� 
!  J�K�� �
:� ���� ������L �  

654  ����	 
�����	 
���  
��	 ������� �����8
���� � 7 �
� � � 
���!"��  #$�% �	 & $� '�"����	 ����� 1391  

  

www.mui.ac.ir 

]- ���Z� W��: ������� �� ��/%�/ L�1SX� ����� ��� 

������� L�O�c� F�%%J� +,7� J �.3� %� �������.  

�- 
�Q�J  %�/ A�7� ���) %�/ W7� ��,R� �.��$ b,�

�'�F� W��: \��� %� �� )+�h'! )�F/�� ��,R� )@/�,� ���( 

@$�!  �� @�JQ! �� �5,� �� ����  ��  �X�! ��� 
&,c,�

 J 
����� +J�� L%,X� �� �� 
��J% J �: �.2�$ )���X�

 	O�� %��* ���n� �%,� 
X�JQ! ��%,:) 	$,�!1 .( �� L�&t9�

��,�� �� +��� 	$�  A$,� ��ANOVA 
�.�
�� l��c )

Pearson  "#$ %� 
#2 +��g.� �'� �,�$��% �,��� J


'Z�  �%��05/0 ��� ��  %�FO�SPSS  �S��5/11   

)version 11.5, SPSS Inc., Chicago, IL (����� F�����.  

  

�('/� �.  

 %���� +J�� ��  ��E:F!17  J P�d� �3�38 ���,� �/`� �3� .

+����� +,�5 	�4j �'���   �� �Z��#�  �� %� %�%�� +�: ����

23-9/2 ��,�� ��� %� �/ �:  ��Z� �.�� �� ���J�E��  �.�/ ��

 ��h� ���.$� �N �� 
4g:g/l)µ 25( 	:�� %��* .  ������

 	�4j����� %�%�� +,�5  
�,�& ��E:F!70/2 ± 26/9 

 	�4j  ������ )�.�� �� ���J�E��%�%�� +,�5 �����  ��E:F!


����� p1S.� 79/1 ± 13/9  �:  ��Z� �.�� �� ���J�E��

) <J�51 .(%�/ L�&�$ ���Z������ �  J 
�,�& ��E:F!

 �J% %� 
�����  �11S.�) �� �.�/3 �$  �� )	&3  ��  

5   �� )	&�$5  ��7  �� �.X�� J 	&�$7 	&�$(  �� +��3.$� ��

 �O�9 _� G���%�J W�47� �,���)ANOVA( �� ���Un� )

�� %�%�� +,�5 "#$  	:��� ��)388/0  =p value .(  �'(��

 �����g.� �,���  ��� ���%�/ ��
O�1� ������� b,� ) )
�,�z/

J� �� �� �%�,!) (622/0  =p value( )����� ���Z�  ������� ���

 �.3� %�) �� �.�/10   �� )��10  J20   �� )��20  J40  )��

 �� @��40 ��) (982/0  =p value ( 	���ZO [4.S� 
N�,� J


���%� )
N�,� 10��R: ����( )378/0  =p value( ) ���Un�

����� %�%�� +,�5 "#$ ��   �11S.� J 
�,�& ��E:F!

	:��� 
�����.  

� �,��� 6�$� �ANOVA  b,� ��g.� J� )�O�9 _�

 %�/ W7� ��,R� �.��$)001/0  =p value ( F�%%J� b,� J

 ������� L�O�c�)001/0 < p value ( �� %�%�� +,�5 "#$ ��

����� +J�� J�  ��Un� 
����� p1S.� J 
�,�& ��E:F!


'Z� 	:�� �%�� . �� ��g.� J�  �� %��Z� o��7�� J  ������

� l���� <J��5 %2  J3 	$� +��� . 

�-Z� �,��� �� +��3.$� ��

Scheffe +J��  ������ ���F�� ����-� 	R5  �� )
����'� ���

 ��,R� �.��$ b,� %�R�  ��) J +�h'! )�F/�� ��,R� )@/�,�

%� A-O (����� %�%�� +,�5 ��F�� �� ��Un�  ��.X��  �% ��E:F!

��� �/ �%,9 �� )	:�� �F/�� ��,R� �.��$��  �/ 
��E:F!


� +��3.$� �.��$  �� ��  %,9 ��  ����$ �� ����-� %� )����/


'Z�  ���! %�%�� +,�5 ��F�� �%�� �'.:�� ��� . ��  �'(��

 

�-Z� �,��� �� +��3.$�Scheffe  F�%%J� b,� %�R�  �� ��

������� )����� o�{ J %�,:��/ )L,
U k��� )u� ��,�� (  ��.X��

 ��F�� �� ��Un������ %�%�� +,�5 �% ��E:F! 	:�� u� ��,�� . ��

����� �/ 
'Z�  �� %J� b,� �/ 
��E:F!  ��X�O�c� ������� F�%

 %,9 ��  ����$ �� ����-� %� )�,� u� o�{ %�  .S�%


'Z�  ���! %�%�� +,�5 ��F�� �%�� �'.:�� ��� .  

 
�.�
�� �,���Pearson )) <J�54 ( �,�$��% �,��� J

 +��g.� �'� )
#2) <J�55  J6 ( �� f�
�%� ��F�� ����X� F��

%J� iJ% J ��,R� �.��$ �%,� %� �/ �,� +��� 	$�  F�%

����� %�%�� +,�5 ��F�� %� ��Un� l5,� �������.  

  
 7��81 .:;�� ����	 ���	� 
$.8 ���.� ��.�$< '�" ��.�+< :=>/� � ��$�% ������  

���2  ���6#  $
7��
�  ��
6� 8��9��  $��'�5 ���+� $��'"
� �  

����� 
�,�& ��E:F!  45  26/9  70/2  23-10/5  

����� 
����� p1S.� ��E:F!  10  13/9  79/1  14-9/2  
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 7��82 . ?/@.A B�$���	 ���	� 
$.8 ��.C� D�+E�� � &.F��.�

��- GE� 
 $�< 

�
:'� ;��  $
7��
�  ��
6� 8��9��  

@/�,�  98/9  12/1 ±  

�F/�� ��,R�  23/2  33/0 ±  

!+�h'  23/9  26/1 ±  

\��� %�  06/11  41/1 ±  

  
 7��83 . H�� B�$�� �	���	� 
$.8 ��.C� D�+E�� � &.F��.�

#�FI��J � ���	  

�
:'� ;��  $
7��
�  ��
6� 8��9��  

u� ��,��  11/3  86/0 ±  

L,
U k���  02/10  1/1 ±  

%�,:��/  86/5  59/0 ±  

����� o�{  32/11  33/1 ±  

 
 7��84 .� �F/@,�" ���.�����	 ���	� 
$.8 ���0  �K ������


�LL- � $F�.� '�"+.M/�  

  ��
��# �	
�  ��	�� �	
�  


����� +,�5  1    


�,�& +,�5    1  

%�/ 	&�$  0/035  0/041  

����� ���Z�  0/043 0/025  

��,R� �.��$  0/122  0/501  

F�%%J� b,�  -0/201 -0/622 

  

 <9�  

����� �O�N �R5�,� W��� �� ��E:F! Z� %� �� +,�5 Y�

��%�� %��* ��.X�� .�R�  %�S� �� ���O�  �� �R5�,� WE:  ���


� +,�5 �:�� .@: 8��9 �� +,�5 %�S�  J +�: ��� �%�J ��


� u`5 �,:]16 )11 .[����� %� �R5�,�  ��  �� ��E:F!


� L%,D 
�M,9 ���� <,9 %� J  �F� L%,D  ��t& J ����

D �� �/ +,�5 �� ��N �R5�,� �� F�� �� J 	��,��� L%,

@'/�J 	$� LJ�3.� 	$� +�: i%�F� ��N ��� . �� @�� k�h�

 
��t& �J�� J 	��,��� P&�� ��� %� +,�5 ��h� +�����
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����� J 
� ���%� ��.X�� ��� ��,: . ��--7� W���  ��� ��

+����� �� ���*� 5�,� ��F�� ��������� �R  +,�5 %�S� �� ��E:F!

����� %�/ %� ������� �� 
:�� +�,�� 
E:F! ���]18 )17 )10 .[

+�����  �� ����  )%�%�� +,�5 "#$ �J% �� @����� W��: ��


� ,� J  2�� )��$t! )�,2 �:�� .De Oliveira  J

��%�E��]19 [���hX����� ���,  �% ��%���� J 
E:F! ��� ��

�%�� +,�5 %��-�����/ 
����%� %. ��  ��40 
��,��� %�%�� ��,��  ��

 %� �%4  �%,� +J��
$%�� ����� %��*.  ���,hX��� <J� +J��

����� ������� �� �R5�,� �� W
* 
E:F!) �J� +J��  ���,hX���

����� ������� �� �R5�,� �� G! 
E:F! ) �� 
��%���� �,$ +J��

����� ��� �� W
* ������� �� +�:�! ���J ������� �����  .:� 

����� �� 
��%���� �%�R� +J��  �� �Z� ������� �� +�:�! ���

������� �����  .:���� ���,�.  

  
 7��85 .����	 ���	� 
$.8 ���0� 
�LL- � $F�.� '�"+.M/� N� 
%$��� O  '�+K �P; 
+.M/� �LQ �$.A+R� G.�E< S �/� ��$�% ������ 

=��  B ������'�� 1�
>  �'�  t  ���
� �?6� 1���  

����� ���Z� ��  0/272  0/136  0/237  1/65  0/074  

%�/ L�&�$ 0/137 0/087  0/097  1/57  0/117  

��,R� �.��$  2/781  6/003  0/223  0/988  0/034  

F�%%J� b,�  -3/223  8/445  -0/345  -1/233  0/001  

  
 7��86 .M/� N� 
%$��� O  '�+K �P; 
+.M/� �LQ �$.A+R� G.�E< S �/�����	 ���	� 
$.8 ���0� 
�LL- � $F�.� '�"+.  ������

��.�+< :=>/� 

=��  B ������'�� 1�
>  �'�  t ���
� �?6� 1���  

�� ����� ���Z�  0/662  0/936  0/191  1/66  0/091  

%�/ L�&�$  0/544 0/578  0/121  1/02  0/124  

��,R� �.��$  3/445  9/015  0/404  1/347  0/001  

F�%%J� �.��$  -2/949  7/098  -3/01  1/101  0/002  
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'Z� LJ�3� �� 	:��� �� �� �%�� .

 J �%�$ 
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��%�E��]22 [
'Z� LJ�3� �� 
'
�   2�� +,�5  �� %��

����� � J 
�,�& ��E:F!	��� ���E� )
�����  �11S. .

����� +J�� J� �� %�%�� +,�5 ��F�� �.
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 ��t& ��h�� ���.$� �N �� �.�/)g/lµ 25 (�,�]16 .[

Svendsen ��%�E�� J]23[  �J% �� �/ 
X�JQ! %�143 

����� %��.$�  J 
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iJ% J 	��,z��/ �� +��3.$� ��F�� �,(��  �� +��3.$� ���
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* �� ����� �%�,� �.
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'Z� ��Un� �,5J ��& �� 
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Evaluation of factors influencing urine mercury levels of general 
dentists and restorative specialists in Mashhad in a one-year period 

 
 

Majid Akbari, Fatemeh Velayati Moghadam*, Amir Ahmadi  
 
Abstract 
 
Introduction: Dentists are exposed to mercury vapor from dental amalgam in their routine 
occupational practice; excess exposure to mercury is harmful. The aim of this study was to assess 
the influence of some possible related factors on the urine mercury levels of general dentists and 
restorative specialists in Mashhad in 2010. 
Materials and Methods: This cross-sectional study was performed randomly on 45 general 
dentists and 10 restorative specialists in all the regions of Mashhad. A sample of the subjects’ urine 
was taken before routine daily occupational practice and they were provided with a questionnaire 
about their working conditions and demographics. The levels of urinary mercury were analyzed by 
atomic absorption spectrophotometry using 485-nm wavelength. Data were analyzed by ANOVA, 
Pearson’s correlation coefficient and linear multiple regression (α  = 0.05). 
Results: The mean urine mercury levels for general dentists and restorative specialists were  
9.26 ± 2.70 and 9.13 ± 1.79 µg/L, respectively. There were no significant relationships between 
urine mercury levels and working hours per day, type of amalgam used, number of amalgam 
restorations per week and different regions. However, there was significant relationship between 
type of office ventilation and urine mercury level (p value = 0.001) and amalgam waste disposal 
technique and urine mercury level (p value = 0.000). 
Conclusion: The level of urinary mercury in general dentists and restorative specialists did not 
exceed toxic levels. There was a significant relationship between the urine mercury level and type of 
office ventilation and the method of amalgam waste disposal. 
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