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O	�� AV. 6 H+�� !�o ?^� �p 6 *� P`1L & ���

 �3) *� !�"6@� *,1< �:"> �� ho�� ��L O6!�"R���:� hN

H�+ � 6�-�� H) O�6!D �� ��L � �!� �1�:� 

(Reverente B.R. 1992) .�� *L ��� / � !� �6��
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 H+�� !�o,U�V"� *� ��L O6!�" -� H 	�� ��� *L H �, 

��1'() *T�q6,�1�@L!+�) (Kromhout H. 1999) . 
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 �� ��1< AV. 6 H2�!�32 z�G� *� �� ���� �� ����� 

��� H+" B����� a!� .�6. �� �1,1) ��)> E�S{

�  ��6 U�+< ��1� *� ����� ��@C �3 6� 6 K1���)

 "��� W�'��� H2���� *� ��6 ���9)*G��Y[xr (6

*� P �@"v/tF�3) �1S *� !T" K1���) *� A�F�3) !�o �  A�

 ��L H) a��) ��!)� B����� a!� E !S -� ���1"�� ��!+C

)��:, K�)-�� H)�!) �L��() 6 c 6!< � ! )

H2"-�� NY[xx .( *� *,1< ��6 �� ��  ���1) *� *,1< ��

l.
) h��� H2�!�32e�1(L �� H������� ���� ��+C� N

K> O��=��� -W�'��� �� H������� ���� ?F" N6 H �

 H8�C!� a-�� U�V"�!�JK�1< H) ���� / � H��+�,� 

6 H�+ � *� *,1< 6 ��L � �!� �1�:� *L ��!2 *V��"

 K� �� !�;i< "�1< H) ?^� / � �� K
o�� ���:�

 9 �� H:,1< e��1< 6 �1(L O��=��� B�C� �!�(� �� �9 

�� �� 6 ��1� H<��. H��+C� O���� 6� / � -� 6 ��� *����

:� �� O� *�!. ���:� �<�)� 6 �(C6p9 O�C *)�"!� ��!

�!�2 ��!� H�) � 1�6�.

*"�T�i�)�1,6�� ���� H<��. 6 ��+C� !9 ���3� ?F" 

N�������� & ��� |�o� !�8"�� !2 *L H�)�1� 6 h�� *� ���

 H���� *��1< W�. �� O�C�1(L �� �p 6 *� P`1L 

��� 1� �� a1)�!� H���� ���1+C ���� / � N6 ��

 U-	 *,1< @2!C �(" K> *���� ./ � �� ��L � �!�

 7�:���> �� B��!�) �� H������� *L ��1� O� *"12 *� ����

H��I��JK��(8"� 6 ��!F� K1�� hI� !��'< !�l" H"
#� 

H��I�� O�:���> 6 ���JK� s��^) H.�1" H"
#� 

��� *����. H��I�� 7�:���> *`!2�JO���� H"
#� 

� 6 h�� O���) h)�1��� (Kumar S. 1999) *� �)� N

�� ]1�X)�" !M�19 �� H"	1S 6 U6�) ��L �� H) !l"

�(9 P�)1"12�� }�G� H.�!S -� *L H������� O�C��� 

��1) 6 �� *���� H��� �1S *� 6 ��3�" ����1�!�

 "!�2 H) ��!� ���T���,�� h)�1� / !�+:) *�+, -� 

|��> K � ��L O6!�" ��� ���� / � �� 

(Choobineh A.R. et al. 2004)  . �1,6 �� / � N

��)- �� �� !(��) H+�� �����X) AV.e}�G� H.�!S 

��8�3 � P�)1"12�� 6!M�19 �1�:� 6 H������� ��L O�C

 /��` U�V"� h��� /�+C *� 6 ��� ~"� ���3� ��L

 W!��L 6 � ����� N��L � �!� �1�:� �:, H<�F�FG<

 P3 � ������ �	
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#�

 ��  H) H���� .�� !D�. E�FG< N�1� |��X) *� *,1< ��
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](��L O�:C�8�3 � 6 K�������� ��L !M�19 H�� -�� 

H�������.

�(!;Q) O�!� 6 P�)1"12�� O�C�1�L�� P3 � /���<

H��I�� �	
��� 51�6 ��JH"
#� .

�(���R��L ��8�3 � H.�!S HT�L O�:�+��� �1��� *

H�������.

*$� ��&:
���X) / � ��e��2��� N��XF) � ���6� �������� 7�C

 �� W��� 7!:� 6\6 W�G)��:` h)�� �1(� K���� 

����^� NK��"-�) NK�:T�� NK���!� NO@L!) NK�+C NO

 ���!2 ��!� *���X) ��1) �@  6 K�)!L NK��3�2 .!C ��

 sF� �< K����{Zv "� ]�^�"� ����=< �1S *� B������ 

u���!21)� 7�:�2p 6 �1=� �� U-	 7�C ���� 6

�� ��� � �!� NK�2�������2��!M�19 N�������� 7�C

 �8�3 � ���D6 6 ���  �!2 7�6> &+, ��� �.��

51+V)YZ[\ "�!� ��!� E�FG< / � �� ����� .��@��

 *� ��� �) *)��(�!9 *���X) / � �� �C ���� 7�6> &+,

 ��� �� h��(<! - 7�:(^� -� :

s�� (H������� ��2��L *� �1�!) O�:(�!9)51" h)��

 ���� 51" N��� 51" N��2��L �� K�������� ���< N��2��L N

���D6 6 ��L }X� H ���6� N��L ��G) O1, � �!�

P�+< (P���!21)� O�:�2p 6 *� �1�!) O�:(�!9 6

K��������)F��� Nj�, N/� h)��e�� ��L ����� N��L 

N�
�=G< }X� NK�"-!� ���< NhCi< ���D6 N-6�

F��� 6 H��� �` 6 H��� ����eH��� O�: ��+�� .(

]()��(�!9eH)1+� P ��1" (Kuorinka I.      

et al. 1987)  .  
� 51�� /���< �1l�) *� R�	
��� A

H��I��J�� H"
#� \K� -� *�.�" ,H���� K��!2!� -� 

� ���T��� *)��(�!9 / � .(F" O6� !�eK� ,H.�1" 

*� *���X) ��1) ��!�� 6 � d^() K� K12�"12

"��� ���9 *�.�" !C *� �1�!) O�:(�!9.

�(P`��L ��8�3 � 6 !M�19 H�� -�� �3��

H��������O�C!M�19 k���!� !M�19 H�� -�� �3�� P` 

a6� �� *L *�< 6 K�!2 N��� N6-��RULA 

(McAtamny L. and Corlett E.N. 1993) 
 �!2 / 6< N�� �!X) .*` !C N �3�� P` / � ��

 B�!G"� H��� 6 H���S ���. -� �1�!) U�"� ���D6

 �� O!�(�� !+" N��� *����1� C�1� !<	�� H�� -�� .O�!�

 �1=� �� H<�I" @�" H������� ��L ��8�3 � H�� -��

  6�- N�C�9 O�!� H��L O�#� �1,6 N�C�9 ���D6 *���

 �� K> ?�19 6 ��8��3(" 51" N�1+� �� *� ��3" 

� �"�V�2 �1L_) �3�� P` .

?^�6 *�.�=) *���6 *� *)��(�!9 W6� ?^� 6� U1�

� h�+�< �C�() a6� ��.

a6� -� �C ���� O�6> &+, a6� ������ /���< �1l�) *�

 � ���T��� � �)->-�� (Colin D. 1995)  . / � ��

 ��� 6� /��) H"�)- *���� �� �6�T�) ��1" 6� �� �!� a6�

  12 H) ���9 *)��(�!9 �� �� �!X) O�:(�!9 *� .

� O�:^��9 K��) H8�3�+C �  6 �:��()��R6� �� �� *

�� ��  ��1",a6� 6 �:^��9 ������ /���< O�!� H=��� 

��6> H) AC�!� �C ���� O�6> &+, .O�!� NE�FG< / � ��

 !� � �)->-�� a6� N�C ���� O�6> &+, a6� ������ /���<

 O6�v%�)�, -�e��!2 U�V"� *���X) ��1) .

K� ��"��!2-�� 6 �C ���� O�6>�!2 -� j9

(�!9 -�o> �C ���� ��!^��� ����+� N�� h�+I< O�C *)��

 �!2 .O�C@���"> U�V"� �:, O��_2L -� j9 �C ����

 � hF��) !<1��)�L *� O��)> .-�� / � �� O��)> O�C @���">

 O�C��@�� U!" -� ���T��� �� *���X) -�(ver. 9.01) SPSS 

6Stata (release 7) ��!2 U�V"� .P3 � /���< O�!�

�O�:��.���" 51�6 �� !;Q) O�!� 6 P�)1"12�� O�C�1�L�

H��I��JH"
#� ,6 6� O�L O�:"1)-> -� »@���">
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� 51�� B
���RH��I�� �	
��� AJ�� H"
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� ���T��� ��+" P) K1)-> -� K12�"12 O�:)�"� .

�:��3" K1)-> -� /��M+C B
��� /���� d^() O�!�

 
� 51��RH��I�� �	
��� AJ6 K�������� �� H"
#� 

 �!2 ���T��� H)1+� ���+, .

+����:
W6,Y��!� � �!� 6 H=^� O�:�2p 6

 ��L *���X) ��1) ��!�� �����R�L H) *.
� 51��RA

H��I�� �	
���JW1S �� K�2���� *L H"
#� Y{��) 

*��_2 > ��`� �� KW6, �� "� {��� R��� �� *.

K�+C R
� 51�� N�1� H) *l.
) *L *"12 �)�, �� Ae

�C *"�� �� |�<!< *� *���X) ��1))t/Zx(%!+L N){/Zv(%N

�:��� y) 6 �:���){/[t(%�(9 N)x/[x(%K�!2 N){/[v

(% �C1"�- 6)r/[Z(%��� *���� �� K�@�) / !�(�� ./ �

 K> O� 12 c ��" �����<+� H������� ����+� �� *L 

�C1"�- 6 K�!2 N�(9 N�:��� y) 6 �:��� N!+L N�C *"�� 

H��I�� ��8��� H.�1" ! �� -� ?�� 6 �� |��> ��`�J

H��I�� �	
��� *� 
��� !X� �!�) �� H"
#�J

"��� ��!� H"
#� .
� 51�� W6, / � ��Rk���!� A

��� @�" H������� ��� 51"R�� *��� .O�:"1)-> c ��" 

3 �F) �:, *L 6� O�Le6� /�� A 
� 51�� O��)> 

U�V"� �6!2*��!2 W6, �� @�" {���R��� �� *.


� 51�� N�1� H) *l.
) *L *"12 K�+CRH"�2���� �� A


� 51�� -� ?�� ��L H) ���T��� HF�� O�C��� -� *LRA

1+� O�C��� �(9 �� *L ��� H"�2���� �� ��L *� O�

"-��!9 H) .�6!2 6� / � /�� �� A 
� 51�� B
���

�:V"�> 6 �C *"�� O������ *� K� H.�1" U�+< O�!�,��� H��) 

��� )fv/f p< .( H������� ��� 51" �� H) !l" *� N/ �!���� 

H��I�� �	
��� 51�6 �� !;Q) h)�1� -� HI JH"
#� 

��� K�2���� K��) ��.

�@2 k���!� P  HS N*���X) ��1) K�2���� a� W��

 H��I�� �	
��� ��� *� *��_2J51+V) �� H"
#� 

����� *��� ��� -� O��L -6� )��L -� ���o (�1,6

 ��� *���� .�� !C O�!� /�8"��) �1S *� |�<!< / � ���

 e��� ��� -� O�C-6� ���< �� !��!� O��L ��/���� -6� 

W�� )�/��=SD (��� H)*���� *,1< h��� �"�@�) .

W6, �� K�2���� ��L!M�19 H�� -�� c ��"���� R*

��� �� .*L *"12 K�+C �1� �) *l.
) H 	�� ��� N

*�< 6 K�!2 N6-�� H.�1" �� �� �C�() O�C!M�19 -�,

���� B�!G"� K> -� 6 *���" H���S ���. .���/��%-�

���1) hL,!+" �C�9 !M�19 ��*��!2 / � O� 12 *L

 /�)- O6� !� 1"�- ��:` ���. �� ����� *L ��� 51D1)

 ��!� ��+� H���D6 �� �� �1� O�C1"�- 6 *�3(" ��1�� � 

 ��� ����)O�:�I��6{.(/��M+C W6, �K�(" 

��L HF�� O�C��� O6� !� *L O��!�� !M�19 *L C� H)

 O�C��� O6� !� *L O��!�� !M�19 *� ��3" ��L H)

�B�!G"� H���S ���. -� "-��!9 H) H������� *� O�1+

 ���� O!�(��,U�+< �� HF�� O�C��� �� *L O� *"12 *� 

��1� ���� H���S ���. -� �C�9 6 *�< NK�!2 !M�19 ���1)

 O��+�� 6���- .!� ��L *L �T2 K�1< H) |�<!< / �

 ��L U�8�C K� !M�19 �1� H) ���� HF�� O�C��� O6�

 ���D6 -� H��� 6 H���S ,��� *���� O!�(�� B�!G"� .

h��{�� �F�� ��� 76� !� ��� U�8�C ����� ���!M�19 

C� �) K�(".

W6,���8�3 � �1=� �� �� H<��
S� O�C

 ��� O�1+� ��� �� H������� ��LR�L H) *.�:�<�/�%hL -�

 ��8�3 � / � �� 6 ���� H) H��� *� @:V) ��L O�C�/��
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J*L �1� @:V) HC�8��3(" *� �3 �� H) ��L ��8�3 � 

5�T<�� 6 �L ��V � H"��G< O�:)�"� �� �� H���S !M�19

 �� K> H"� ����� �� s��^) ��!�� O�!� 6 ��1� A�l�< h�

 ��� |���) K12�"12 .�� ��8��3(" }X� U!" ��1) -� 

��� ���19 .�< ��� K��!` ��8��3(" }X� ��� ]1�X)

 H�1S �1G) W1. !+L 6 K�!2 ?�!` -� |�<!< / �

 �1� *���L K� .k!��� �� �3 �� H) @�" �9 ��2 *�I<

���.

J5�T<�� U-	 � �!� �< ��� A�l�< h���  �� H������� ���

��!2 AC�!� !�'�) 6 |���) ��L !M�19 O�!�.

J�� ���� hG) 5�T<��  N!+L NK�!2 !M�19 �1�:� O�!� 

��� A�l�< h��� H�.�� *� �C6-�� 6 *"��.

J�� ��� ! - ��  �C�9 �L!. 6 ��!F��� O�!� H��L O�#�

��� *���� �1,6.

JI)��L ��8�3 � HI @�� ����� H+�l�< O�:+3�"�  �� 

���� ���T��� h��� ��1:� 6 H�.�� *� 6 ��1� ����.

rJ��� ��8�3 � ��� -�� 6 �.�!S �� �:�+����1��� �!���� 

� �<1<6!9 :HT�L O�:�+��� �1��� k���!� �� 6 *���  *��1<

���X)e���� �� ���T��� ��1) 7�C��� 76� !� *� ����6 

j�� 6 H.�!S H������� ��L ��8�3 � 6 ��� N� U�V"�

 � *���� K> � �<1<6!9)hI�[.(O�:�2p 6 *�+, -�

 5�T<�� h)�� ��L ��8�3 � O�@,� O! _9 A�l�< �.�!S / �

��� H) ���� hG) 5�T<�� 6 ��� 5�T<�� N��8��3(".

�� �.�!S ��� ��8�3 � ��� -�� �1l�) *�,

C�8( �)-> 7� *���X) K> �� *� � ���� |�<!< �[f

�����7� *�!. )Yv6 �!) Yv/� /�8"��) NK- v/{\W�� 

] r/x [SD= K-6 /�8"��) N kg \/rZ ] r/\ [SD=N

� /�8"��) cm [/Yrr ] v/t [SD= /�8"��) N

��� *F���v/Y{W�� ] \ [SD=  ( "�1+" ��!� .

��X) ��1) ��!�� -� u  !C �( �)-> ��� ��8�3 � �� *�

 �) 7�!�Zv*� *F��� �����!9 �) ���� ��� .K>

�6�#� 6 ��� �� ��2 �">K��� ��8�3 � ��1) �� 

��� U�8�C K� s��^) �.�1" !M�19 6  ,,���T��� �� 

7��_2 �!" a6� -�(scaling technique) ��1) 

��!2 �) ��!� ��� -�� ." c ��" *� ��� K�(xf%��1) ��!��

 6 ���� d�^(< |���) ���3� 6 |���) �� ��8��3(" *���X)

"�!� a��@2 ��� U�8�C �� �1� ��.�� ./��M+Cvf%-�

*���X) ��1) ��!��,!�:� ���3� 6 !�:� ��  , ��� ��8�3 � 

"�1+" ��� -�� ���� �� �1� ��� ��8�3 � -� .��!�� !���

!M�19 *���X) ��1) �� ��� U�8�C �� K� K12�"12 �.�1" 

"�!� ��� -�� ]1�X) ���3� 6 ]1�X)  , ��8�3 � .

%�" '/���:
�1,6 �� �� �������� ���� �� - ������ �1� ��+C�

 ��T � W�'��� 6 ��) ��=��� �� *� �+:) ?F" 6 K�! � 

*� ���)1"12�� �� - ���3� �
�() /��M+C 6 �� �)

 ���� / � ������ �1,6 ,�� �"��` �+�� �����X) / � 
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�� 6 ��� �(" U�V"� *��)- �1F) / � �� 7, �+�� e

�1� �) k�3.� ��+C�!9 .!�C / � �T. 7�!�J���� 

����� *� K> h �< 6 �:�"�!2 6 h��� �!:� �- W�'��� 6 �6

  ���!� 7!�(�� *,1< �)1"12�� ��2 � -� K> *� .��"� ��

 +����1��� y�C � �  h*��)- / � �� u�)1"12�� ���"���

 ���" �1,6 .

6 ��� ]1�X)�" � �!� *� ��� K�(" E�FG< / � c ��"

 ������ �	
���J51�� �������� ���� �� �"
#�

 � 	������ !;� �� 7��� *��� ��� -� 7�C-6� K�@�) 6

��� *,1< h��� K> .51�� *� ��� K�(" c ��" /��M+C


�R
��� A������ �	J�)�, �� �"
#�e*���X) ��1) 

51" 6 *"�-6� ��� ����� N��� !M�19 N��� 51" ��

 ��� ��� ���) ���<�� 7���� ��8��3(" .|�o� *� �V"> -�

 *+(`!� ��� ��8�3 � �����" �.�!S -� h)�1� / � 

*"12!C *� ��!2 *V��" /��` K�1< �) / � !���� N�!�2 �)

)�"!�e7� *���) ���� / � �� *"�!�8(�9 6 �)1"12�� 

 �� �1� @�!+�) �������� ��� ��8�3 � �.�!S !� .6 ���

 K�������� 7�!� E�FG< / � �� �� �.�!S ��� ��8�3 �

 !M�19 7!�8+(` �1S *� 6 �1� W1�� h��� *���X) ��1)

 �(^� �1�:� �� ��� U�8�C K�������� . , ��� ��8�3 � 

-� "�1< �) -� 7!�8(�9 �� ��� !M�19 �1�:� E !S 

������ �	
���J��� !;Q) K�������� �� �"
#� .

������� $ �01 :
*���6 *� E�FG< / ������:� ��F�FG< 1���3"

 ��� �� ���) � �+.)� ���+� �<�F�FG< �!SJ[t/tY

/{ZY .( 7��> -� �� �1� �"���� 6 !�(< *��F) K�2�3 1"

 � ��� !��� "��� �) U
�� ���!� !'� .7��> -� /��M+C

 ��� ��C�+C K�1�� *� �,!� h��6 @ 6!9�&+, A�< 

5��- A !� K� ��> 6 �C ���� 7�6> ,� ������> ���+G) ,

7���1 - Kp�� ,7!�9 �D��+. ,� �V.��D� N7�1�1) 

NU�"� a1� *+S�� �:+"�� 6 �19 ��G  s�1  6 ���

  !) NK��R1�" *��S K�1�� *� �+�l� *+l�) 6 ��"�� A

3)Q6	�"���� 6 !�(< ��� �� �C ���� 7�6>�!2 K

�1� �).

�����-��	
 ��	���	� ���� �
 ��
 ������ � ����� ������	�
� ��� �� ���!�	�" #�	� 
$"	� �� %��&�� �	� '	(	
 �#%$�	)" ��*" )�,-.=n.(

!�L�. h��. ���"���� B�!G"� /�8"��) 

tY Y[ {{/YY {Y/[Y /�)W�� (

Z\ Z vt/r Z[/YZ H������� 56!� /� 
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xv Y xt/Y{ t[/Yr ��L *F���)W��(

Yr Y r/{ [[/x -6� �� ��L �����

)����(

����23��45
� '67�8� 9:7( �*�� 3%$�	)" ��*" ;	<�=	� ;�� >4�?" ���*� �� ��7@( 
�A �2%��B< C	" 

p-value* O�1+� O�C��� K�2����

)���(

HF�� O�C��� K�2����

)���(

K�2���� U�+<

)���(

�.�"eK� 

fffY/f < Y/[{ x/v{ {/[v K�!2 

NS** \/Zr x/vY t/Zx �C *"�� 

fffY/f < Y/[Z Y/v\ t/[x �(9 

fffY/f < {/Z{ [/r[ {/Zv !+L 

NS** r/Yt r/{Y {/Y\ �:V"�> 

fffY/f < v/[r [/Zt {/[Z ���:��� y) 6 �:�  

fffY/f < x/Y[ Y/{\ Yr �:"�� 

fYx/f Z/[[ Z{ r/[Z �C1"�- 

fffY/f < {/{Y x/[t x/{[ �C�9 ~-1� 6 �C�9 

)x/tv(%Y{[Z  )[/YZ(%{fv  )Yff (%YZ[\  hL ���<)���(
*


� 51�� B
��� K�1� ��� H��) /���< �:, 6� O�L K1)-> R��T��� �� AO�1+� O�C��� -� K�2��L ���T��� 6 HF�� O�C��� -� K�2��L �.
**

 ��� H+" ��� H��) O��)> !l" -� )��/�p>.( 

����-3%$�	)" ��*" ;	<�=	� ;*<	�*< D	E"���� �� �	� �F
*G ��	:&�� H:	�� )�,-.=n.(
��L !M�19 

O�1+� O�C��� K�2���� HF�� O�C��� K�2���� �2���� U�+<K

H���S !�o H���S H���S !�o H���S H���S !�o** H���S*

K� H.�1" 
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[/t\% x/Yf% Y/xx% \/{{% v/tx% v/Y{% 6-�� 

{/rr% t/[[% {/Y{% t/tx% x/vx% [/ZY% ��� 

[/t{% x/Yx% Yff% J \/tZ% Y/Yv% K�!2 

Y/tZ% \/Yv% Yff% J Z/tr% r/Y[% *�< 

Y/rv% \/[Z% Yff% J [/xf% x/{\% �9 

*�!+"�

**  �!+" �!<	�� 6.

����,3C	!�I:� ��	:&�� H:	�� D�*J( ��� 	� �	���	� �	� D	K 

��� ���< ! ��F) !�'�) 

Z/f v H��� C	!=�IL� �*�:
\/x \x �I+�" 

r/xx \vY ��1�� *�^< 

Y/YZ Yx{ /�)- 

NOO NPPQ RJ� 
r/{v [YY �  /�)- O6� !� �C�9 sL

��2 *�I< 
S�$T�	K	G:

{/Yr Y\x K�@ 6> 

{/vt xfr 1"�- ��:` 

NOO NPNU RJ� 
rY xZZ U!" ��1) �� ���19 V)
 W�*G

C	!=�IL�:
[\ Zxv U!" ?�19 K6� 

NOO NPNX RJ� 
[/vv rxt ���� �1,6 �	� D	@

	K	G D���:
x/ZZ vZt ���" �1,6 

NOO NPPY RJ� 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

20
25

-0
1-

15
 ]

 

                            11 / 17

https://journals.tums.ac.ir/sjsph/article-1-257-en.html


�������	
 ,����� ,�������

����Q=�==� ���$Z ;*�
�<� D	E��" [7( �*�� �� �\]" �"�*( ^��45
� '67�8� 93
���*� �� ��7@(%$�	)" ��*" ;		���	� ;�� >4�?"  

W) �� �"�)-�� h)�1� 

p 95% CI OR* O�!� h)�1� P 95% CI OR* P�)1"12�� h)�1� 
K� H.�1" 

fffY/f

<
xZ/{Jx[/Y {{/{ /� fffY/f < xZ/{JZ[/Y \t/Y ��� 51" K�!2 

f[/f YZ/YfJY[/Y [t/[ j�, ff{/f vZ/{J{v/Y x\/Y K�!2 !M�19 
ff[/f \Y/YJYv/Y Zt/Y *"�-6� ��L ����� 
fYZ/f [{/[JYZ/Y \v/Y ��8��3(" 51" 

fffY/f

<
Yt/{J[Y/Y r\/Y F���e��L fffY/f < \Y/ZJtY/Y \t/{ ��8��3(" 51" �C *"�� 

f{Z/f t/YJfZ/Y [x/Y hCi< ���D6 fffY/f < {\/{J{v/Y rv/Y ���� 51" 
ff[/f [v/{JY\/Y rx/Y *�< !M�19 
ff\/f xZ/YJft/Y [x/Y *"�-6� ��L ����� 

fffY/f

<
YY/{J{\/Y rv/Y /� fffY/f < \Y/[J\[/Y Y/{ ��� 51" �(9 

fffY/f < xZ/{JYr/Y v/{ *�< !M�19 
fffY/f < {{/{J[v/Y x[/Y ����*"�-6� ��L �

f[t/f \r/{Jf[/Y xv/Y ��8��3(" 51" 
ffr/f {JY{/Y v/Y F���e��L fffY/f < \Y/[J\[/Y xv/{ ��� 51" !+L 
fffY/f

<
vv/{JZY/Y \/Y hCi< ���D6 ffv/f [[/{JYr/Y rv/Y *�< !M�19 

f{{/f tr/YJfv/Y ZY/Y /� f{x/f xx/{Jfr/Y xY/Y ��8��3(" 51" 
f[t/f rt/YJfY/Y [Y/Y *"�-6� ��L ����� 

fffY/f

<
\v/{JZ\/Y Y/{ /� ffY/f \v/{JZ\/Y rx/Y *"�-6� ��L ����� �:V"�> 

ffv/f [Y/{JYr/Y rZ/Y F���e��L ffr/f {r/{JYv/Y rY/Y ���� 51" 
ffZ/f fZ/{JYv/Y v[/Y /� ff{/f t\/YJYv/Y Zt/Y *"�-6� ��L ����� 
fYY/f r/\J[Z/Y vt/[ j�, fft/f Y{/{JY{/Y vZ/Y ��� 51" 

�:��� y) 6 �:��� 

fY[/f tZ/YJft/Y ZY/Y F���e��L 

ffv/f r/{JYt/Y xv/Y /� fffY/f < fZ/[J[\/Y fr/{ ��� 51" �:"�� 
fY[/f [\/{JYY/Y r[/Y F���e��L fffY/f < x\/{JZZ/Y { *"�-6� ��L ����� 

ff{/f vx/{J{{/Y xx/Y �9 !M�19 
fYt/f tr/xJ{Y/Y f\/[ ��8��3(" 51" 

fffY/f

<
{\/[J\/Y v/{ /� ffv/f tt/YJY{/Y Zv/Y �9 !M�19 �C1"�- 

ff[/f YY/{JYx/Y vx/Y D6�hCi< ��  f{r/f xr/YJfZ/Y [v/Y *"�-6� ��L ����� 
f{Y/f YZ/{Jfr/Y vY/Y ��� 51" 

fffY/f

<
[t/[JxY/Y Z/{ /� fffY/f < v\/[Jx[/Y Z\/{ �� 51"�

fffY/f

<
r{/{J[[/Y tx/Y F���e��L fffY/f < v/{J[t/Y tr/Y *"�-6� ��L ����� 

�C�9 ~-1� 6 �C�9 

f[Z/f tt/YJf[/Y [\/Y �9 !M�19 

* O!<!� ��3" (Odds Ratio) 
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�5�N3�� %�?Z D�� �� *��&�	E_ '�*` %� C�=	� %
 W�� %� ��* a	b�� �*cL" � ��� %�IL� ���� �� C	!=�IL�
�=�IK ��	� S	� '	�4J(.

�5�P3��� ��� D�� �� �	���	� .�*8 %� �& d�
e � f*4)"	� �	�I� ���� S�$T� � %�IL� ��� D�� �� C�=	�
S
� %��<.
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� k$��A ;�� k4i �F
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H���� ����� O!8���G< K1"�L)����(��F�FG< @L!) 

s !� H���� ��8("�� Ob1�1�I<,6 u`1� & ���

 / 1" 7�C 7�6��� �� 7�6> 1" 6 W1G< i(�) ��1�)

��3C K�:,.O!:(+C *)�"-6�.

��:, K�)-�� H)�!) �L��() 6 c 6!< � ! )
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MUSCULOSKELETAL PROBLEMS IN IRANIAN HAND-
WOVEN CARPET INDUSTRY IN IRAN  

 
Choobineh A.,*2 Ph.D.; Lahmi M.1 MD; Hosseini M.2 Ph.D.; Khani Jazani R.1
Ph.D.; Shahnavaz H.3 Ph.D. 

 
Carpet weaving is a high risk occupation for developing MSDs, as awkward working 
postures, repetitive movements, contact stress and long working time are common. The 
objectives of the present study, which was carried out at the Iranian hand-woven carpet 
industry, were determination of MSDs symptoms prevalence, workstation and working 
posture assessment, identification of major factors associated with MSDs symptoms in 
different body regions and developing guidelines for workstation design. In this study, 
1439 randomly selected weavers from 9 Iranian provinces have participated. Data on 
personal details, workshop characteristics and MSDs symptoms was collected by 
questionnaire. Posture and workstation assessment were performed by observational 
technique. The results revealed that musculoskeletal symptoms prevalence rates in 
shoulders (47.8%), lower back (45.2%), wrists (38.2%), upper back (37.7%), neck 
(35.2%) and knees (34.6%) were high as compared to general Iranian population (for 
neck, back and large joints p<0.0001). Working postures were found to be deviated 
form neutral. Lack of proper seat, leg clearance, adjustment mechanisms, together with 
incorrect weaving height made weavers worked in constrained, harmful postures. The 
results were subjected to multivariate analyses in order to find the major factors 
associated with musculoskeletal symptoms. Several such factors were identified for 
symptoms of each body regions. Identified ergonomic factors were loom type, working 
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posture, daily working time, seat type and type of knots. Based on the results, some 
general guidelines for weaving workstation design were developed. The prototype test 
showed that the new workstation was acceptable to subject tests and improved working 
posture.    

 
Key words: MSDs in hand-woven carpet industry, weaving workstation design, 
weaving  
 loom design 
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