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      ,:;;1 &�;;	� ���;;� /$<�;;1 &(!��;;��6 � =�;;> ����5 �;;"�  &��;;�3 � ?4;;> �;;�  @�  A�,B4;;�4� 3� &;;(� �'!;;	� �;;� /�:�;;��   = �,;;(B C��;;D� &��;;�3 � @�  &;;��� .�;;>   

)Assessment of Repetitive Tasks  ��ART ( G�	  �1393 4��,6 �,��. 

��	 :
� 100 &�!��B J!KLB A�� � �� &�	� ���� /$<�1 3� ,�� -  � �� =�> �M�� .4�41 N,�	�  � O�P��� @�  �� &��K� � &'!'LBQ	,R S��1 T����	� ����  �!5�,6��� =�>

/4� �UK� .(��%�	 JKL�) )Body map  ��BM @�  � (ART T��� .��� /��3V =,!6 �� �� �� �>  = ��V =�>t .One way ANOVA  &W�"X-> Y�,8 �Pearson �,�  �   �M5�

SPSS 4��,6 M!���V. 
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�  &�	 T,�"6  � /�,6 ��80 -18 �K��	 .4��1��  �,2 G�	   [	���  �\ �� M!� ��,5�  ��38/14 ± 57/12 T��� .41 @ �M6 G�	  3� S��9 =�>BM  �� ��� /�U�74  ,��  

)74   � S2�49 .��,5� (4� �1 ��4�� ��4�B .4��1��  �� 3� &1�� � � N�"9� ��% /4� �*+ &��� a�XB � =� ��  �� �K��	 � A	 �� � � =� �� =�>  ���  ��)05/0 P <( � �4���	� ?�,L�� � A!W��!� .

 &��:� T,-�ART  Y!B,B �� b� � c	�  c	�30/11 ± 45/31  �24/7 ± 32/24 4�V c	� �� .A!�d-> .73 c5,6  �,2 #�� ,�% e�	  � = �,(B C��D� 3� 4� �. 
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T�W�"��  Y	��� &9�,\ .��!:� = �� =�>&� �!��B  �� ����� e!L� T�L� =�,� �3# &>�6V ����� c��:�  � � c9�,�	� i�j  .= �� ��+�	 �� ���B .�> �M�� ��,6.  
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���  ) ��L �1  ��L��	 .(
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 [@� ��� � 3�2'� �����	 R�����4 �(

]�/�� ��;��#�� )�%� ^%&_��� ) B������ ��;5) ���� �(6   �L� �L��1" �%=2� � (

 ) AL� � �&N� V��%' )�%�'7 ) R�LM �(8     �%LM� ��(/L7�� � ���L@ ����L� �(
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)limb work-related musculoskeletal disorders Upper  �LLL*  

(UL-WMSD) *��� U��#�2(. �� �*�;��� � VY��� ���� $�1�� )c  �L;  �L� 
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$���  �*��/�� ���,%� ��;)UEDs( �� l%� ) ;�12  .(  

S*��T �/��  �5� k�T<� �=�M ��; ���; �    ���L�*�� �L� �L(�;��  L�g 

���M� <� �5� ���m/,� � �'�2/M� # �  
L 2;� #*�	 �� 7�  
L��.    S*��LT ]L��

 �/�� ��� �� )��*� ��m/,�
�M <�       �VNL� ��L1*� ����Lm/,� �[L�%" �L� W2�

�*���� ���� � n�� ���o� ���� �� �M%" V��, ���. +�� 
[�T �<�����%9 � 

�2 ���/- ��  >%" p>�9�� �&� �� B "�" 7/2 � 2 T�� D� �=��!� ��   �>�L	

�� +�� S*��T �/�� ��  >%" p>�9�� ��&� 3 T��      AL*� �L� .L*��� U��#L�

�/&��� �K�/9� <��� �_9 ��%M�-       �%LM� VL >� �L� VY�L�� AL*� �� ���O'

���� $�1�� $�(�; B������ ��� 
 [@� ������" 
 >�[� ���� �*�;�%/���  ��#L�� 

q�/�� ��/�� ���   � ��L*< ���L � 3�2'� ����� 
	��/�� )��< $' ����2" ��; 


 [@� �;�� ��; ���/7*� �� K�� �)� .���   

     �L� �L�M�%� VL >� �L� �� $�1�� ��[>�_� q��� �� �/�� S*��T )�Y��

    �/&�L�� �K�/L9� *L�" � ��L1*� �� �rs� V��%'–     AL*� <� �/L� � ����LO'

  �LL� tLL�� �K�/LL9� ) LL���13.(     ����LL�" i*�LLj� ���LL*<�� U�� )%���LL"

)Assessment of Repetitive Tasks �* ART (  �/L�� S*��T VY��� ��

     ^%&_��L� ��L��	 �;�L�� #L � � ��=� A*� �� .
�� ��� ���Q/�� )��QT� ���

�� �� �[>�_� A*� $�1�� ����@ �VY��� A*� �� ����   �/L�� S*��LT )�Y�� �

 q�7	�*���  �     �� �� �%L�%��� ��L;�%/��� WL7*� ���L*<�� �� �@�	 �[>�_�

   ����L�" i*�Lj� ���*<�� U�� <� ���Q/�� �� )��QT� ��� �/�� S*��T )�Y��

 3�� ��1393 
9���-.  

  

)*� ��  

100  ]Lh� �� VY�� ����� <� �Q�        �L&2M <� )��QLT� ��L� �/L�� S*��LT ��L;

+&, ������� �  ���<�<�� �  �%"� � � � B*o�" �^%��? �^%�  �� �L�%2� ��%T ��

�Q T%" �[>�_� �� � �� ^�h/�� q�/��-     
��L� �L@�	 �L[_�� � �& &!"

S2M .��%2� ]��- <� ���Q/�� �� ��'�?� ���c  9�L� d�!� ����  WL ����%�� �/

3�s� V���)    $�L1�� �%L!� U<%�c � ��� ����� �A� �R�M �VN� �� �< �� �*�;

]��- �(���    ) )L� �L��� �L���Body map   �L*BM ( U�� �ART   ��%LT

.
��� ]��-  ����BM    �/&�L�� �K�/L9� �L� �%� u%@%� A*� A/��* �- ��- 

$��� <� W* $�� �� �/� � ���O' ) 
�� #��2/� )� ��;3.(   

U�� ART  # �$��� ����� 
�M �=���� ��#��     ��L;��� �� ���L,%� ��L;

 �����"��     L *f" ��%L� )�Lmmh/� � )������ b�%" )c ������ 
 &��, �� ���


LL��� ���LL, )14(.  V��LL� U�� ALL*�]LLh� ��LL; ���LL�" � R��LL��� ���LL � �


 [@� ��; B������- � Y W �%�%���  � �<�� ��2� �)��� � �� 
 [@� V���)

 (
�� � 
�(�� ](�g ��& 2�" ��;�%/��� ))��<  
'�� �
	��/�� ��;  ���L�

 �)��<��*# � b*���-    �*��L��� � U�L["�� )%Z2; ��� �_ !� ��L;�%/��� � 

�'�2/M� ������� ( ) �%�15.(   

� �2� ���*<��   �L&	�� �; ���� �Q �  L� $�L1��.     �L[>�_� �� U�� AL*� �*�L*�-

 <� �1���5� d*�? �� �@�	15     �L���� )�L7�* 
L >�[� W* v%m9 �� q������

   ���� .L�c 
L�� �L� ^%&_� d��_" � *���    SL2M <� RL- �L;     �� ���L� �L� �L� ���c

)%�<c  ����c ��;t �One way ANOVA  �(/7=2; B*�@ �Pearson   $�L� ��

 ��#��SPSS  �h7�20 )version 20, SPSS Inc., Chicago, IL(  �*#1" ��%�

� ����� �;� N/� )� � b���� � 
��� ���, V &!" �.  

  

�+��� �� 
V &!"  �� �%2� ph�� �;76  ) )��L��� 
��� <� �Q�100 N =  � )�L*�,c �� (

 +��L9 �� � ��           �L� �L���� �����/L�� k��L!�� � ��L� A (��L � .L���� V �L�" �L;  

97/12 ± 68/31     ��L� ��/L7� �� )�����L� � �c 
�� �� 3��80-18   3�L�

     bL�%/� �%L? �L� ���L�� ��� ����� .�/��� ���,38/14 ± 57/12    U��#L� 3�L�

  �� bL�%/� �%? �� )����� 
��� �A �Z2; .*���86/0 ± 36/0   �L�<%�c ����

        A L� �� 
L��� 
L�� .L��%� ���L� 
��L� ��L� ���M� w !T �%!� v%m9 ��  

92 Q�) )������ <� �92       �� i LT%" .L*��� $�L'� BL>�Y 
L�� )�%�' �� �(T��

 3�M �� ����� ��%� ����� �� m!" w_� � VN� � N/�1 
�� �� ����c.  

  
 ,*�-1 ./"0�1 234 * 567 �"6+� *' 8"9�1 .)100 N =(  

�"6+�  ���>? ��  '��@1 

567  ��� ���  53 

�	
�
��  38 

������  3 

����� ����  2 

	��
��  2 

����  2 

./"0�1 234  ����� �� �� �  20 

�����  41 

����� !��  16 

��"
� � �#
�$	
�  23 

  

74 ) �Q�74  (T������ q��� �� ]��- <� VT�	 ��;   �L���BM�   V,�L	

 ��1  �� ����� A*�/� � .�/��� ��� <� ���� ��� q�7	� �%9 )� %O'37  �

34    �L� b="�L� ��'�?� .�%� )��� � �2� A *�- � 	�� �� P%��� B "�" �� T��

    3�LM �� �K�/L9� AL*�2   L*��� U��#L�.   )%L�<cOne way ANOVA 

��[� k�/9�  i&/h� �� m!" w_� �� ����� )� � �� ����   �K�/L9� x�L!> ��

�/&���-    ) ��L� )�L�� ���LO'05/0 P >     k�/L9� )%L�<c AL*� �A L�Z2; .(

��[�   �/&�L�� ���L�� ���� �� ����c ���-    ���L� A L� ���LO'    �&NL� ��L;

) ���� ph��05/0 P >$��� ��[" .(    ���L�� ��L� ����� � A� �� ��� ����� ��;

  �L�[� P�L="�� �����  ) �%L� ���05/0 P <  AL*� .(    )%LL�<c �� ���L� �L� �LL� �L/��*

 �(/7=2;Pearson  .*��� VT�	  

 U�� �*��� ��2�ART     �L�%2� $�L2" ���L� 
L��� 
�� v%m9 ��   ��L;

 3��[� �� (�� �30/11 ± 45/31 V &!" .���c 
�� ��  dL ,� ��;    phL�� �L"

 �� �%2�73     VL��� ��L'�?� .L�/��� ���, K�� �_9 w_� �� i*�j� A*� T��

 U�� ��;<� /�� v%m9 ��ART  ����4       
L�� BL7	 �L� � �&LT� �%/��L�

3�M �� yg � 
���  ��;3  �4 .� U��#�  

 ���2� �����ART ���� A � 
��� 
�� ]� �&N� ��; ���  k�/L9� ��

��[� +&, A � �� ����  ) ��� )�L�� B ;o" � �%"� � � ������� � �� ��<05/0 P < .(

  �L�[� #L � ������ � � ��%��? A � k�/9� �A �Z2;  ) �%L� ���05/0 P < �� .(  
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 ,*�-2. ) '��@1F�+E4� '�' �9�' * ( - G���� �' ��/H� �+���) ��I 8+J� K�� L4�M K��  ����Body map (  

567  �+����M  �'�?  NO ���7  
 ���7

P4��  

 ���Q��

���  
NO *��I  

 *��I

P4��  

 ���+�1

���  

 ���4

 NO  

 ���4

P4��  

 !4�I

NO  

 !4�I

P4��  

 P4'

NO  

 P4'

P4��  
NO ���  

 ���

P4��  

 R�4

NO K�M  

 K�M R�4

P4��  

��� ���  F (&'	�)  )3/43 (23  )3/11 (6  )15 (8  )15 (8  )7/3 (2  )4/9 (5  )9/33 (18  )7/3 (2  )5/7 (4  )8/1 (1  )8/1 (1  )5/7 (4  )2/13 (7  )7/3 (2  )6/5 (3  )7/3 (2  )7/3 (2  

�	
�
��  F (&'	�)  )4/18 (7  )4/18 (7  )8/7 (3  )1/13 (5  )8/7 (3  )6/2 (1  )4/39 (15  )8/7 (3  )6/2 (1  )2/5 (2  )2/5 (2  )0 (0  )2/5 (2  )5/10 (4  )5/10 (4  )1/13 (5  )4/18 (7  

������  F (&'	�) )100 (3  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )100 (3  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  

����� ����  F (&'	�) )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )50 (01  )50 (1  

	��
��  F )50 (1  )50 (1  )50 (1  )50 (1  )0 (0  )0 (0  )50 (1  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  

����  F (&'	�) )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  )0 (0  

*5�  F (&'	�) 34  14  12  14  5  6  37  5  5  3  3  4  9  6  7  8  10  

)c <� *  �[>�_� ����� V� ��[" �� �M100 �� )�7�* V� T�� � ��[" ��%� �Q� .���  
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Y�����- 1���E  

*�"�  
P"@�*  �"�E1 K����+���  

����  
���Z� ��"+��  

P4��  NO  P4��  NO  P4��  NO  P4��  NO  

��� ���  84/3 ±±±± 64/10  84/3 ±±±± 36/1  00/0 ±±±± 00/5  85/0 ±±±± 49/9  08/1 ±±±± 28/10  80/1 ±±±± 09/5  80/1 ±±±± 09/5  26/0 ±±±± 28/1  26/9 ±±±± 77/38  44/6 ±±±± 78/27  

�	
�
��  00/0 ±±±± 00/0  00/0 ±±±± 00/0  00/0 ±±±± 00/5  98/0 ±±±± 47/8  32/1 ±±±± 34/6  27/1 ±±±± 53/5  27/1 ±±±± 53/5  27/0 ±±±± 18/1  51/5 ±±±± 41/22  11/5 ±±±± 89/19  

������  93/6 ±±±± 00/8  93/6 ±±±± 00/4  00/0 ±±±± 00/5  16/1 ±±±± 67/8  00/0 ±±±± 00/9  16/1 ±±±± 67/3  16/1 ±±±± 67/3  00/0 ±±±± 50/1  64/9 ±±±± 00/38  64/9 ±±±± 50/32  

����� ����  00/0 ±±±± 00/6  00/0 ±±±± 00/0  00/0 ±±±± 00/5  41/1 ±±±± 00/7  41/1 ±±±± 00/7  41/1 ±±±± 00/6  41/1 ±±±± 00/6  00/0 ±±±± 00/1  00/0 ±±±± 00/24  83/2 ±±±± 00/18  

	��
��  00/0 ±±±± 00/5  00/0 ±±±± 00/0  00/0 ±±±± 00/5  12/2 ±±±± 50/7  41/1 ±±±± 00/5  41/1 ±±±± 00/6  41/1 ±±±± 00/6  00/0 ±±±± 00/1  71/0 ±±±± 50/18  83/2 ±±±± 00/16  

����   00/0 ±±±± 00/0  00/0 ±±±± 00/0  00/0 ±±±± 00/5  12/2 ±±±± 50/5  71/0 ±±±± 50/5  00/0 ±±±± 00/5  00/0 ±±±± 00/5  35/0 ±±±± 25/1  13/8 ±±±± 75/19  60/4 ±±±± 25/19  

5�   97/5 ±±±± 00/6  08/3 ±±±± 84/0  00/0 ±±±± 00/5  22/1 ±±±± 91/8  30/2 ±±±± 48/8  58/1 ±±±± 25/5  58/1 ±±±± 25/5  27/0 ±±±± 24/1  30/11 ±±±± 45/31  24/7 ±±±± 32/24  
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P4�� P4'  NO P4'  

a�  b4�+�  c�I  a�  b4�+�  c�I  
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Assessment of Ergonomic Risk Factors of Repetitive Tasks among Handicraft Workers in 

Isfahan, Iran, Using the Assessment of Repetitive Tasks tool 

 
Mohammad Khandan1, Alireza Koohpaei2, Farzaneh Talebi3, Zeinab Hosseinzadeh3 

 

Abstract 
Background: Although many studies have been performed on occupational and industrial musculoskeletal disorders in 
Iran, small scale industries have been less studied and evaluated. The purpose of this study was to perform an ergonomic 
assessment of handicraft workers in Isfahan, Iran, using the Assessment of Repetitive Tasks (ART) tool in 2015. 

Methods: This descriptive-analytical and cross-sectional study was performed on 100 handicraft workers, who were 
selected using convenience sampling. The study tools consisted of demographic questionnaire (researcher-made), 
Body map (BM) Questionnaire, and the ART tool. Data were analyzed using t-test, one way ANOVA, and Pearson 
correlation coefficient in SPSS software. 

Findings: Workers’ ages ranged from 18 to 80 years and their mean ± SD work experience was 12.57 ± 14.38 years. 
The BM Questionnaire illustrated that 74% of participants had work-related pain in at least one of their limbs. A 
significant relation was observed between the number of painful limbs, and age and work experience (P < 0.05). The 
mean total scores of the ART tool were 31.45 ± 11.30 and 24.32 ± 7.24 in the right and left hands, respectively. 
Moreover, 73% of repetitive tasks were at the high risk level. 

Conclusion: Handicraft workers, especially with aging, are at a high risk of upper extremity cumulative trauma disorders 
(ULMSDs). Therefore, the implementation of interventions to improve workstation designs, hand tools design, and work 
hours and work-rest regimes, and provide training on correct methods of performing activities are recommended. 

Key words: Repetitive motion, Upper extremities, Musculoskeletal disorders, Assessment of Repetitive Tasks 
(ART), Handicraft goods 
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