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1-Obstructive 

2-Restrictive  
3-Pulmonary Function Tests (PFTs) 

4-Governa et al 

5-Forsed Vital Capacity (FVC) 

6-Forsed Expiratory Volume in the First Second(FEV1)  
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  مواد و روش ها
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1-National Institute for Occupational Health & Safty     
(NIOSH) 

2-Wetchemistry 

3-X-ray Fluorescence 
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#��4!�  #�6    #	�� #����$�    �	P ���
9� ���#   &�2�!� 

5��.  

����&����* ! E	7���r����(
� � �%&��� %� �� 

�9��:�    ��� �O��� e�/ &� !  � �� ��    ��2�$ ��8!���  ��J  

�! 2J ��8!     � �� ���� ��	
 &,� ���  ��Z7�r� �(
� �  �� 

�2�� � �� �
J-  �	P �� #  * �J !  E	7�r�   �� �� !��8� �@

C!F�� !b "� &�2!�&!��8# �6 �	�..  

����'�&�	�  ���(1   ��!      ��@A�	� ��&����J �� �


� J�/ ��'��   "� �  ��
��&' ��@��� �   L���* 0�\� )  ?�� ! 7

��*�    �@2�$%&� ) g/p  ����� ( ?�� -! ���* 7� �
 ! t

 �@2��$%&�)g/f������  ( %7���r�� X���@��� !����
!
�) i 

���� (�	�-  6 ��� !  ��      $ ��@A�	� �%&� ��&'� "� �!  ���'�

7�r���� �'�&�	!b �!�P&!9��
�*��$ .  

                                                           
1-X-ray Diffraction  

2-Statistical Package for  Social Sciences 

3-Student T- test 
4-Paired T- test 

5-Chi-square Test  
6-Linear regression 
7-Logistic regression 

8- Inhalable 

9- Respirable 
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  � &� <�K�� FG� -0 �!  L 7��r�  ���x	�	����    ��� 

	!�&�� �!��Z� �      ��@A�	� ��&'� ��  ���'��    ��� ��2�$

  �\'� �� �J� �@��� t#    0�� �&J��J 7�r� � ! � &�2�   ��*

 � %�  ��/ �� 0� 5��    ��

J N%�?� &,� �J � ��� !   ��� ��

�!�	� ��* .&�
J �"% % 0� -��8.  

 .%���Am  �� #	���� �&��TF4� �	���"^ s�����$  -

�@6%&�#       �6� �� ��2$  �� �9��:� ��	�  .  � ��!8$�! 0

����6�# C&� � �6&�����
 #      �	�]46 #	��� �&[F4� 

'&v! / 5!���)o( '&v -! / 5!���  �&�- '&v  �! / 5 �!��� 

 �&�      &A w%� -.%� ��!$�, ��  ��  ��"��� ���)m(  &A %  �� ��

��"���   � �:O$ ��  �!$��)l(       ��@A�	� �%&�� �� �   �� ���'�

�O��    $ �@A�	� �%&� �� ��!  ��'� �
9� t6�D   #���� �� ��

���� �	��*-���% �M� ��!!/r� L����1 &���a �#� �� ��!8$�! 0

�@���$#    ���!/ 5!'&v  �&�       5�!'&v &� .%� �!$�, �� 

���!/)p( %   ���!/ 5!'&v  �&� 5!'&v &� .%� �!$�, �� 

 �&� ���!/ )g( ���2$ ��.  

 FG� ��!  L���'� �6#     � �&�[F4� �	��"^  ��	#  �� 

  �@A�	� �%&���&�� �� ��'�!:C �	�  ��� Y�� �$���
� 

 M�� -Y��!�6&# FO��� �  "% �	]46        .	�P -0�� -��1 -�

 ��� +��!  � �� ��!  
]46 % ��8! �@��� 0#    ���% �&J���J 

 �$�* .��   � "� �J� M�� 0!  M�� -��6&! ��6&#     +��� .	�P 

���!  � �� ��!  �@��� % ��8#     ��� �&J��J     -����!/ 5�!'&v

   ���!/ 5!'&v �&�-      ����!/ 5�!'&v   �&��    ��!$�, �� 

.%� % ��� +�� .	P!� �� ��! �� ��8   5�!'&v #�@����$

  ���!/�&�    ����!/ 5!'&v &� .%� �!$�, �� %  5�!'&v 

  ���!/ �&�             �&�� ����!/ 5�!'&v &�� .%� ��!$�, ��  

 
9� ������� ��� #   �$��� ��2$ ��  .  � +���� ���  -&8 �� �

�4�� FJ L�      �� t6��J ��  ��6&�����
#     -����!/ 5�!'&v

   ���!/ 5!'&v �&�-      ����!/ 5�!'&v   �&��    ��!$�, �� 

.%��\��'� ���� ��@����� t#"� ���9� -�&J����J   &��,� .&���
J

     5�*�� �	A% -�6 ��

J N%�?�.    LO���� #��6 &�!M�� 

 �"% % ���1 -0����F!���% ���� ���$� ����* w����C .����       

) .%�Al(. .  

   5��@A -������ ��	��
 ���� ���@A�	� #���� ��&��'�

            5(!�* ��P �� #	��� �&�[F4� ���/ +�&�!!M� ���&�

  #��Jk          #&��%&!`��� ��	�� \!$ 5(!* "� �9� -����� 

����
�'&� ��&���1 .�������O� �� ������4� 5(!���* .%� ����� 

        �
��*�� t6�J -5(!* ����
 #	�� �&[F4� #�6&�����


             5�!'&v -����!/ 5�!'&v ��� �	��&� +�'r�C� �@
� �J

 ���!/  �&��-   ����!/ 5�!'&v   �&�� .%� ��!$�, ��   "�

�
9� #���^ ��G� �	� ���.  

     �&' �� �����% +�&!!M� ����"�� 5@A)i(  �	�"^

      &� 5(!* .%� �� #&8�� #	�� �&[F4�    ��&����J #%� 

   5'&� Y�Z$� ��'�� �@A�	� .     �&�[F4� #��6&�����
 ���4�

             "� -+��'r�C� 0��� ���% -��� ��2�$ �� ���$��	$ #	��

�
9� #���^ ��G� �2$ ��� .  

                                                           
1- Vital Capacity (VC) 
2-Peak Expiratory Flow(PEF) 

3-Mid Expiratory Flow (MEF50%) 
4- Forced Expiratory Volume in the First Second / Vital 

Capacity( FEV1/VC) 
5- Forced Expiratory Volume in the First Second / Forced 
Vital Capacity (FEV1/FVC) 

6-Interasubject Variability 
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  توزيع علايم تنفسي در گروههاي مورد مطالعه:  1جدول 

  

�%&�  

#��4!� 7�r� �6  

��'�� �@A�	�) ����(  

nf&($   

��'�!$ �@A�	�) ����(  

ooq&($   

#��� �
9� �:�  

  

�'&�  +�� #�&�l.�� �� �P &�2!� �� ���	�� ���   f/mp  o/k  qqo/q  

 �FC +�� #�&�l.�� �� �P &�2!� �� ���	�� ���    k/mf  k/oo  qqp/q  

 �FC ��&46 �'&� +�� #�&�l.�� &6 �� &�2!� �� ���	�� ��(6    p/ol  i/l  qo/q  

 _($ �8
��	C ���� % 0�46 �� 5��$   gi/ok  o/n  qp/q  

 _C _C�@�* % �6"%� &�J�   i/on  o/n  ql/q  

  

  

  مقايسه نتايج آزمون عملكرد ريوي در دو گروه مواجهه يافته و مواجهه نيافته: 2جدول 

  

�%�/ ��
!4P� ng 

 ����<r�C�  &�����
  
��'�� �@A�	�  

 ��!9� <�&G$�± 0!8$�!�  

��'�!$ �@A�	�  

 ��!9� <�&G$�± 0!8$�!�  

�:�  

 #��� �
9�   
0!8$�!� <r�C�  

0!��
 �/  ��� �/  

 ���!/ 5!'&v  p/i ±fk/fn  m/oo±i/nq  qqqo/q  k/oq�  l/ol�  p/k�  

 ���!/ 5!'&v �&�   g/i±l/kq  n/oo±n/no  qqqo/q  i/oo�  m/op�  qo/n�  

 ���!/ 5!'&v �&�.%� �!$�, ��  k/i±kf/fn  o/ol±p/no  qqqo/q  g/oo�  l/op�  f/k�  

� ���&A w%����"� m/oi±o/nm  o/mq±n/nn  qqm/q  kk/f�  n/om�  k/m�  

�$�!� �:O$ �� ���"�� ���&A    l/mm±g/kp  k/mm±i/np  qqo/q  o/oq�  l/oi�  n/l�  

 ��  �&� ����!/ 5!'&v 5��$

 ���!/ 5!'&v &� .%� �!$�, 
p/i±l/oqq  p/i±f/oqq  NS*

  pk/q�  m/m�  mi/o  

 ��  �&� ���!/ 5!'&v 5��$

&v &� .%� �!$�, �&� ���!/ 5!' 
n/g±g/nn  p/p±l/nn  NS*

  mp/q  ok/o�  if/o  

*NS: Not Significant  
  

                     ون يافته در مدل رگرسي افراد مواجهه يويگار  بر عملكرد رياد به سي طول مدت اعت و كاركردير سالهايثأ تيبررس: 3جدول 

   چندگانه گام به گاميخط

  

&��e�&�� !$	�  
4P� �%�/!��
ng  ����

�&�# β   &�����
  M��!LO��� &   

β  �:C#9� !��  

    �:�

#��� �
9� 
�
 �/!�0  ��� �/  

��8!� �� ��!��� +�� .	P  pfg/q�  qkm/q  qqqo/q<  gng/q�  min/q�  
 ���!/ 5!'&v  

�&J��J #�@���  mkl/q�  QQQ/R RRU/R< ggi/q�  oof/q�  

��8!� �� ��!��� +�� .	P  pg/q�  RV�/R qqqo/q< gnl/q�  mgl/q�  
 ���!/ 5!'&v �&�   

�&J��J #�@���  mk/q�  QQI/R qm/q  gop/q�  qpk/q�  

��8!� �� ��!��� +�� .	P  gnf/q�  RV/R qqqo/q<  fpm/q�  pml/q�  
 ���!/ 5!'&v �&� .%� �!$�, ��  

�&J��J #�@���  mo/q�  qoo/q  qm/q  pki/q�   qpk/q�  

 ��  �&� ����!/ 5!'&v 5��$

� .%� �!$�, ���!/ 5!'&v & 
��8!� �� ��!��� +�� .	P  ml/q�  RHz/R qm/q  lnp/q�  qlo/q�  

 ��  �&� ���!/ 5!'&v 5��$

 �&� ���!/ 5!'&v &� .%� �!$�, 
��8!� �� ��!��� +�� .	P  mi/q�  RVW/R qqn/q  lnm/q�  qgf/q�  
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  بحث و نتيجه گيري

�F�       ��	�
 E	�
�� % ����" ��!��� <��S� 7b�

" ���Z!�$ �� % ��������&��'� �����9� ��	��� �����# ���� ���J 

�K���1�#3���4� �� ������ 0���� �����b % �&��� ���� LM��*  

��  *��  �(
� 5!4� -�
� e!J&� 0��  ��!4!*�    �	�P ��� 

���"�� ��	� L��J�5�� ��'&8$ ��&1 .  

    -&��/ �9��:� ���O��  ���� ��&'� ��#  �@A�	� 

         "� �%&�� %� ��J ��� ��2$ ���� ��	
 �� �@A�	� �1�' %

 9�% ��G�!  5M��!�6&#    ���

J N%��?�  �# 46  �	�]

      �� ��� ��!��� +�� .	P!         +%��(� ��1 % �"% -0�� -��8


9�� ���# �
�*��$  .     � ��� �A	� �� ��0       "� �%&�� %� ��J

 ��S�1� &a$#     $���[� 5���1� L�G� % ����[� ���^�� � 

    �� �d�� -�
�*���       9��% ��@$^ ��J �	�4$ ���@v� ��	��! 5

��S�1�#  � ��4�A��@��2� ��$���  . � &�� �%r� ��0   ��J

 ����4�� 
 ���1�' �����$^ ���!2! [��*\
 �
����	$����C % � 

#��4!�   #��6   � 0�\��  ��	#  ��^ -!     �/�&A .��4�� % �@�� 

��(1 �! �$�	� �
- �&��
� � � 0�       ���$^ ���4� +%�(� ��	�

�&J ��	
� ���� ��	
 �� �@A�	� �� �� .  

����6 ����'�#� �&��[F4� �	���"^ ��� ���9��:� �� �

  � ��2$ &��/�   � �J �6� !8$�! �6���� 0# 
 !t �!
� 

���6&�����
 ����*���	��]46  5��!'&v -�����!/ 5��!'&v 

  ���!/ �&�-      ����!/ 5�!'&v   �&��      .%� ��!$�, ��  ��

 ���� �%&�#   �O� �� �@A�	� �       ��@A�	� ��1�' �%&� �� ��

 
9� t6�J� ���#   � ��2$ �� � �6�- �% � 
� !  �'r�C� 0� 

  ��5��$      ����!/ 5!'&v #�6  �&��       &�� .%� ��!$�, �� 

   ���!/ 5!'&v%    ���!/ 5!'&v �&�      &�� .%� ��!$�, �� 

 �&���� ������!/ 5���!'&v �6&8$�2���$ "� ����J# 7���@� 

#��4!�  #�6 ����$� # � �	# ��  �
*��  �&8$ ��6�2�  ��� .

  � &� �%r��   ��* ���� ��2$ -0 ��J    �@���� t��\�'� ��� # 

  8$��!� �&J��J!    ��6&�����
 ����� 0#     -����!/ 5�!'&v

   ���!/ 5!'&v �&�-      ����!/ 5�!'&v   �&��    ��!$�, �� 

.%�  �\'� �� � @��� t�#    �� t6�J �&J��J �      0��� % ����� 

 ��/ ���      F��	� &8�� ���\46 &,� �J �	� �  &�!a$ )   -0�� 

   �@��� % �"% -�1# ��� !  � �� ��!��8      �	�� ���* .&��
J  .

�&��
��  0� �6 ��'�#     � �&�[F4� �	��"^  ��	#   ��9��:� �� 

  ��A�� .�4�/� &��/�    �&[F4� .r�C� �� "� # �%�G�  

   ����$� .r�C� L��O� �� ��

J#  ���!� ��  ���  ��
J )om( 

  � "� �J�    �� ��G� 0� �6 ��'�#  �% �9��:� �  ����[46 % �F)o( 

)mqqm( 76 $�	C����� )f(. .  

���� \!����$^ ���6# ��4A  �%^#&P "� ����* ��� �

���(
� ���
2���&
�J���/  ����$������ � ���� �	��A% "� 

 �&[F4� .r�C�# ����$� #       ��J 5�� 0�\� 5!2$%&� % 

  �' �9��:� ���  ����[46 % 0)m( )onfi(  ��2�� ���� 5@)l( .

 �%r� ��0��  �6 ��'�� �J#  &���/ �9��:� ��x	�	���� 

  �	A%�  ��
��&'  ���@��� �   ��@6�� �� #  �	�6 ��    ��2�$ �� 

���6� .  

 J���� �	�$�    �&[F4� .r�C� &� .�� # ����$� # 

 ��'�� �� �6#    	��� �&[F4� �	�"^ #       �� ��9��:� 0��� �� 

��    �%��� ��� ��	�  7��r�  2�$%&� ��	�� !  �� 0�\�� 5

 � �	�"^ � �&[F4�	#    5�$�� ���&� )n(.  -�^ &�� �%r� 

&?��e  L1� �/og �����  ��@6�� "� # �	�6 ��  ���	J 

 �	@v 5@A7�r�����$� #�&[F4� #Y"�  5��)oq.(  

                                                           
1-Wild et al 

2-Fine et al 
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����&� ��� -������ ��	��
 ����x&�^ % ����/ &��,� 

 	�� �&[F4�#   �* "� ��9� % L�1 �� ��&���J ! ���J 5(# 

�"��$� &!�# �*  .   0�� �� �A	� ��     F4� +�$���	$ ��J  �&�[

	����#��� �     ��8����� \��!$ % ��&��'� ���� ���&��� ���$�	�

`��!&��%&#     -�*�� ���(��� ��	� �����  �&�� #     �&�' &�6 

  ��"^ ��� �
�� ̀�� t!&��%&#          ���J ��� E%&�* "� L��1 

 5��'&� Y���Z$�.����4� ����6&�����
 # 	���� �&��[F4� # 

��$��	$�   ��� ��2$ �� - �% �     "� ��� �!�6 +��'r�C� 0�� 

������^ �����G�#���
9� � �2���$ ���- `���������"^ _� t

`��!&��%&#   * �4��C �� ! � 5(  � ��^ L4�.     ��� �A	� �� 

0��         ��J 5(!* "� �9� % L�1 &���O� <r�C� �J# 846 � 

  	�� �&[F4� t6�J#    ��� ��2�$ ��   %      5(!�* �����
 ��

         �
9� +��'r�C� 0��� % ��$�	� &�4J�      0��&���
� -�	�� ���

  	�� �&[F4� t6�J#  � �� �  ��@A�	� �� ��	� k  ������ 

FM*�  	
 ��    ��� 5��$ ���� �� . 4$ �
� &6�    &�[
� ��	��

8��C�   *�$ ��2' % �   �* ��J "� - �% �    �� ��J ��Z$^ "� 

 9!�P ���&*�  � ��a�$� �    	�� �&[F4� t��\'� �%� #  �� 

     J ��6�2� ��� 5(!* "� _
�&)k(-   �� 0��&��
��   ��	��

	���� �&��[F4� ����x&�^ % ����/ t6���J# ���� .	��P �� 

 ��J 5(!*# k     
��� �@A�	� �� �� ����� 1�2�   ��	
 �� 

 e��
� �����	4$.  

  ����"��       L���1 % _(
�� L���1 B���� ��	
 5aFb

     ��$�C��D �� c�2
���        �	�� 0��� "� �D��/ ��D   &����O�

�"��$�       "� ���* #&�!�       ����$����� "��Z� ��/)om   % oo (

5�� &�2!� ��!�� .  

 E	��4Z� ������'�� ���6#&����/ ���9��:�  ��2��$ 

��  �J �6�   1�2�
��� 3�4� �  FM�* �  $�	�P �    �
 ���  ��	

  &:C L��� ����# �&� # #��4!�  #�6  � 0�\� �	#  5�� 

  % $�	P 3�4��  ��� +�� #      ����� ��	�
 ��� "��Z� ��/ 

���� � u����� 7��6 ���$�	�!����4#���6 #������$� # 7��6 % 
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ABSTRACT: 
 

Introduction & Objective:  Talc powder is extensively used as a 
lubricant in rubber industry. However the nature of its respiratory 
effects, if any, has not been thoroughly investigated. The purpose 
of this study was to assess the pulmonary reactions associated 
with occupational exposure to talc dust. 
 

Materials & Methods: This is a  analytical study in which 97 talc-
exposed workers and 110 unexposed employees as the reference 
group were randomly selected from a local rubber industry. 
Standardized respiratory questionnaires were administered to the 
subjects. They underwent chest X-ray and were examined by a 
specialist for any possible respiratory abnormality to be diagnosed. 
Furthermore, Pulmonary Function Tests (PFTs) were performed 
just before and after the work shift. Moreover, to assess the extent 
of exposure to talc dust, using standard methods, inhaleable and 
respirable dust concentrations were measured in different dusty 
worksites. The data were analyzed by standard statistical tests 
using SPSS software. 
 

Results: The average (mean ± SD) age (years), weight (kg), 
height (cm) and duration of exposure to talc dust (years) for the 
exposed group were 35.8±6.75, 73.1±9.2, 173.2±5.9 and 
11.79±5.3 respectively. The corresponding values for the non-
exposed group were 36.1±6.87, 73.36±8.1, 172.2±5.7 and 0±0, 
respectively. Atmospheric concentrations of inhaleable and 
respirable talc dust were found to be 41.8±23.52 and 19.8±8.04 
mg/m3, (mean ± SD), respectively. Talc exposed subjects had a 
significantly higher prevalence of respiratory symptoms. Similarly, 
PFTs revealed that exposure to this lubricating agent was 
associated with significant decreases in the mean percentage 
predicted of vital capacity (VC), forced vital capacity (FVC) and 
forced expiratory volume in the first second (FEV1). Moreover, 
there was a sharp reduction in some parameters of pulmonary 
function such as VC, FVC and FEV1, over the work shift. Chest 
radiographs of exposed workers showed evidence of chronic 
inflammatory process. 
 

 

Conclusion: These results which are in full agreement with the 
preliminary observations support the notion that occupational 
exposure to talc is associated with both acute and chronic 
respiratory disorders and induces bronchitis and interstitial lung 
disease.  
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