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 ���. ���� �Y �	 ���D�� ���D ���1� a+'� S��% ��4��

 ��� ��'	
� `�\4��)13.(  

 g�� D� �	��4�� p�?OCRA ]'�f� � S8���  �:��; 


� �C��2� � ]$4\� 
_N |_� A��X3 � ��T�#� iN�) |_�

a+'� (�; �4�	 � �?  ���
�3 ]'�f� 
_N |_� ����

�� ���� . iN�� �
5�OCRA ���+� �' 
45. 
1  ��#�% ��

 
_N |_�1 
_N 	#T� "�% �' )Absent (  C� 
_N ����� �

�� �1$3  iN�� �
5� 
		
�OCRA  D� 
4���1 av#. �'  
3

 ���+� �'2 
_N |_� ��#�% �� 2  �  �v�� 
_N �� �� �'

��  ��5?�)Negligible ( C� 
_N ����� � / �1$3 	�D

��  iN�� �
5� 
		
�OCRA  D� s��2 av#. �3  �' 
3

 ���+�4  
_N |_� ��#�% ��3  }��� � @. 
_N �� �� �'

)Slight (�� `#+2� 	�D ����� �.  iN�� �
5�OCRA 

 D� s�� ��� �C��2�4  
_N |_� ��#�% ��4 �'  
_N 	#T�

)Present (�� ~<Y�  �
U ����� � 		
�.  

*�
+ �,-��� "��#- �#/01 Nordic )NMQ( 

�4$��� 0M<4N� h#�� A��X3 ��T-  D� ��<P%

s�
! ���� �� �	��4�� ��  )�� �	 �. 	#�1987  R�#3

Kuornika ��
� ������ �#4�4+�� �	 �����5? �  �	 ��

 ��?�#�.Nordic )'������ ��?�#�.���� ( �� � ���
Y

s�
! �� �D�
�� � ��� �4��7� �
T�  ����Nordic )NMQ (

 ��� ��'	
� p�
X�)18.(  

s�
! D� �	��4�� ��  ����Nordic )NMQ ( 0�%<Y�

 � Sc� h#� 
�D� 
�U 
z�T 
A� S�CU D� �����
�#�	

�4$��� 0M<4N� 	#T� "�% �' 	#T� A��^5?-  
��<P%

��
� ��
U ���
� 	�#�.  

(��  ��4����5  

; Z'
Y D� �?
�c4�  �:���#�D;  ����; ��?Chi-square
 

Independent-t
 Wilcoxon � :��;�  ���'z�� 'a ��
Y  �

 ��"
� D� �	��4��  �� ��SPSS �\+�  18 )version 18, SPSS 

Inc., Chicago, IL (�� "�/��.  

  


#$�% �" 

 �. 	�	 ���� 0�%<Y� S�$23 � �' /394  �	 S8�� 	
�  

A� A�&���� ����	 ������ ��4�� �4�	 m'���   

23/13 ± 09/36 �	��2� �	 � )�� 17 �380 ��	#� )��. 

A�&���� �1��� ��.  ��
���.20/14 ± 53/17 
)�� A'
45. 

�1��� ��. a' )�� � A'
4��� �; 70 ��; ��	 �� )�� .

A�&���� �D� ��
���.  ���
� 	�#�32/10 ± 29/70 "
�#$�. 

� A�&���� �U �;  �?80/7 ± 26/172 �4��� 
4� 	#�.   

9/14 �� p
V� ��&�� ������. �.
� ���	 	
.�� .

 A��^5?4/6  � ��	 xv ���
� 	�#� 	�
�� D� ���	  

4/6 ���5�� �� <4�� �1��� ����	 ���	 ��	#� d�N ��?.  

m'D#3 �����
� @'<% �4$��� 0M<4N�- ��<P% �	 

"���� �?� �#���#� ��� 	�#� ��
���. �X:�_� �	 )��T 1 

�'��� ��� ���.   

  
 & �'1 :��)	� *+	, �%-� ./-#0� �#123�- ��-4� !� 

5���� �"6 �+7��+7 ��8 ���7!�� �!+� 
9��:� !� &+; <%  

&�3  
#,=7)96  =n(  

5���� ��8 6�"  
�#123� ./-#0�- ��-4�  

���9D  �E!�  

����  38  4/40  

���
  13  8/13  

��� ��  9  6/9  

��� �������  14  9/14  

  


� w��� q'�4� S��� D� s�
! ���� Nordic
50 ���	 

D� 	�
�� 	�#� �X:�_� �	 �Y 12 �� � �4�7� �	 SU��� ��' D� 

"���� ��	 ��4�&�� � ��	 t� 
q��; 
���� ���U#� ��?  ��v	

	�	 � �4����� �	#�  ���� ���'	 e��; �1��� �3��C% �� �' 
���

"���� A'� �	 ��. D� �4��	 ���U#� ��? ��� . D� �	��4�� �$%

s�
!  ����Nordic g�� �
����. �� D� ����5Y� 
OCRA 

�4$��� 0M<4N� a+'� |_� A��X3 ��
�-  �	 ��<P%

"���� 	#� ���U#� ��?.  

 ����; �#�D;Independent-t � ��#� t�? A�� �Y�C3�

�4$��� 0M<4N� �� �U � �D� 
A�-  	��� ���� ��<P%

)05/0 > P(�4$��� 0M<4N� � ��. �1��� A�� ��� 
- 

��X� �_��� ��<P%  ��; ��	 �� ���	)03/0  =P .( A�&����
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 )�� �Y �	 )<4N� h#� a' SU��� �. �	�
�� �	 ��. �1���

�4��	 �4�7�  
���8/3 ± 3/23 �	�
�� �	 �  ��#� t�? �.

 ��4���� )<4N�2 ± 8/14 	#�.  

�4$��� 0M<4N� D� ���� �C�8 A�� O�C3�� ���
� �	- 

 �#�D; D� S��� q'�4�  �� a���
�#�	 ��?
�c4� �� ��<P%

 ���� �C�8 � ��. �1��� � �U 
�D� 
A� A�� �Y�C3�� ����;

�4$��� 0M<4N� D�-  	��� ���� ��<P%)05/0 > P.(  

�#� ��5? )��T �	 �. �2 �� ��?���  d#VN �	 		
�

�4$��� 0M<4N� h#��- "���� �	 ��<P%  
���U#� ��?

 � �
&+� S8��� �� Z$X4� 0M<4N� A'� ���	 A'
4���

@3�N �� ���. ���� . �#�D;Chi-square ��X� 0���3  �� ���	

�4$��� 0M<4N� h#�� �	- "���� ��<P%  �	 ���U#� ��?

\� S8��� A��	��� ���� �4�	 m'��� ]$4.  

 �#�D;Wilcoxon  �� <4�� a+'� |_� �. 	�	 ����

�4$��� 0M<4N� - ��X� �#Y �� ���� ��	 �	 ��<P%  ���	

�� xv ��	 D� 
4��� ���� ) )��T3)(001/0 < P .(  

 )��T �	4  ��
5? �� �4�	 m'��� ]$4\� S8���

 iN�� A�&����OCRA  xv � ���� ��	 a���3 ��

��� ��� �	�	 ���� . @? �. 	�	 ���� z��'���  �:��; �#�D;

 iN�� A�&���� xv ��	 �	 @? � ���� ��	 �	OCRA 

 �+�� ��+�' ]$4\� S8��� �	)001/0 < P.(  

  

FG8  

�4��'  �4�	 m'��� S8��� �. 	�	 ���� s?�r! ��?

: �� 
������ �$c� S��#% � w
4�� � ���. ��#42� l�2

 T 
��. R�2� �	 
b�� ����#�#��� D��
_N� ��:�X�  ��?  
  

 & �'2: ���%
� �	��) ,	*+ -�%� ./-#0� #123��- �-4�� !� HI�J� �KE%L #3�� 
8 2MD	< � �7 1N, �)96  =n(  

�#123� ./-#0�- ��-4�  

�1N, � �7  


��,  O�!P  Q3� R�   ��#JS��Q3�  

���9D  �E!�  ���9D  �E!�  ���9D  �E!�  ���9D  �E!�  

��� ����  4  7/66  0  0/0  2  4/33  0  0/0  

��� "#�� $�%  4  0/40  1  0/10  2  0/20  3  0/30  

&'()*  2  2/22  2  0/20  1  0/10  2  0/30  

��� +��� $�%  4  0/40  0  0/0  1  0/10  0  0/30  

��� ��,-./ $�%  5  0/50  1  0/10  0  0/0  1  0/10  

�.�,�  4  0/40  3  0/30  2  0/20  2  0/20  

�����1'�  3  0/30  1  0/10  1  0/10  1  0/10  

�2*�'1'�  3  0/30  1  0/10  1  0/10  2  0/20  

�*�3 ����  7  0/70  3  0/30  2  0/25  2  0/25  

$��� ����  4  0/50  0  0/0  0  0/0  1  0/10  

45-  38  9/40  12  8/12٪  12  7/12  14  9/14  

P  15/0  16/0  44/0  66/0  

  

 & �'3 :�!�%8�� T:3 �:0 -#8� 
8 ./-#0� #123��- �-4�� 
8 � ! OCRA Q3�! Q3� 
	���  � !�- UV  

  Q3�! Q3�  UV Q3�  

  ���9D  �E!�  ���9D  �E!�  

 6#�) �8�,� �9 .�5�1( 1  1/1  47  0/50  

 ��%) %� .��'/1 ";2� �9  �8�,� �9 .*2(  11  7/11  15  0/16  

��%- 6#� )�'/.�  %�2 ";2� �*  �8�,� �9 .*4(  4  3/4  8  5/8  

 6�.�)�'/.�  %�4(  78  83  24  5/25  
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 & �'4 :�	S��	� �		9D X0�, OCRA  !�Q3� Q3�!   

UV ��YME� �#3� L%�KE HI�J� !� HN, <	2MD 
8  

HN,  
Q3�! Q3�  UV Q3�  

Mean ± se Mean ± se  
��� ����  66/0 ± 8/2  26/0 ± 11/1  

��� "#�� $�%  51/2 ± 92/16  26/1 ± 82/5  

&'()*  90/0 ± 82/3  19/0 ± 19/0  

��� +��� $�%  55/7 ± 99/37  74/6 ± 35/17  

��� ��,-./ $�%  67/5 ± 46/19  20/2 ± 23/5  

�.�,�  44/2 ± 74/18  77/0 ± 91/5  

�����1'�  46/6 ± 52/15  90/0 ± 90/0  

�2*�'1'�  84/1 ± 81/8  00/0 ± 00/0  

�*�3 ����  42/8 ± 98/21  03/3 ± 67/4  

$��� ����  03/1 ± 64/10  00/0 ± 00/0  

P  001/0 < 001/0 <  

  

�� `#+2� w
4��
! � ���
�3 	#� . �X:�_� A'� A��^5?

�4$��� 0M<4N� h#�� �� �� �. 	�	 ����-  RC3
� ��<P%

M�� ������ �4�	 m'��� S8��� �	 ��. �� ���F  ��#Y ��

 �.50 �X:�_� 	�#� 	�
�� D� ���	
 �4$��� 0M<4N� ��v	- 

��	#� ��� ��<P% .� q'�4� w��� 
� ���5% 
���; ��	  A'
3

 ��?��. ������ �4�	 m'��� S8��� �	 ����#�#��� S���

"���� �	 ���
�3 0�.
� �� "�#3  ��?��U#��� � ���� A'�
���� 


���U�"DM 0�  ���
b ���. R'�
� 	#C�� ��T���.  

�X:�_�  ��#�% �23 <.��/� �#�#� R�#3 ��" ���'D��

�4$��� 0M<4N� ��?�#4.�� a+'�- "���� ��<P%  ��?

 g�� �� ���U#�OCRA"  �	385  	
� 
���.S��� 5  Sc�

�� "�/�� � $� m'��� ]$4\� )16 ( �. 	�	 ���� �; q'�4� �.

��X� �_��� 
����; �X��T A'� �	  ��. �1��� A�&���� A�� ���	

�4$��� 0M<4N� �- 	��	 	#T� ��<P%.  

 

b�� �X:�_� �	A�&���� �1��� ��.  ��
���.53/17  )��

�����
� � 	#� �4$��� 0M<4N� ����	 	�
��-  ��<P%7/78 

	#� ���	 .�� �4�� A'� #3 � ��. �1��� @�14+� �_��� 
&���� ���

�4$��� 0M<4N� h#�� �� ��- "���� ��<P%  ���U#� ��?

��#\4�� ��	#�
� � �.#! s'� �� S�:	 �� �. ����  �	 �?

�� u� M�� A��� �?	.  

 � �:<TS+� 
��T�  ��#�% �� ��?�r!" ���
�

��Xb� ����#�#���  p
� A�$8�� �	 ��. "�/�� ���� ��?

Y��N�:�U � �T�
� 
����. 
�  ���'D�� g�� �� ����

OCRA"  0M<4N� ����. 	�/'� 
_N S��#% ���
� ��
�

�4$���- "���� ��<P% ��
� "�/�� 
���U#� ��? . g�� �	

OCRA 
17 Y��N S8��� D� ��� �' /3 �$c� ���f�� 


�:�U � �T�
� 
����.  A��^5? 
���� ��	 ��
� ����17 

	 ��
� �$c� ���f���
� ��
U ���
� 	�#� xv ��.  q'�4�

 	�	 ���� 0M<4N� h#�� �� �� 
��	 xv 	�
�� �	 �.

�4$���-  	#� 
4��� ���U#� "���� ��<P%)17(.  

 �X:�_� �	 A��^5?<.��/� �#�#�  �C+� ���	 A'�

 A'� S�:	 �. ��� �	#� ���� ��	 D� s�� xv ��	 ��
�

 	�
�� �'
�.� �	#� ��	 xv 
��� 	�' s?�r! �	 
? �	 
��

 ��� �	#� �X:�_� 	�#�)16 .( 

b�� Z�123 �	 ��� A�&����

��:�X� iN��  ���
�3 ��?)OCRA ( ���� ��	 �� O#�
�

1/16  xv ��	 ��
� � ���	2/4 	 �� ���	��; �� . M��

  �� �4�	 m'��� S8��� �	 ���� ��	 a+'� |_� �	#�

 �	#� ���� S�:	 �� ���� ��	 D� 
4��� �	��4�� S�:	 ��

 �X:�_� 	�#� �X��T �'
�.�)6/93 ���	 (��  
�3��C% �� F����

�4$��� 0M<4N�- "���� ��<P% "���� �	 ���U#� ��?  �'�?

��� 
����	 �� �	��4�� A'
4��� �.�� u� 
4 �?	.  

iN�� �v 
�� �� ��
/3 ��?  
_N �'����� ��T ����#3

 iN�� ��� 
���� ��. �� a+'� ���'D�� �OCRA ��  �� ���#3

3 /'� � $23�S � �1CY ���� S��#% 
_N ]$4\�
 'a D��'��� 

m��T � 
V4\� D� ��
�  ��?h#�4� �?	 ���� �� )20 
19 .( 
�

 
s?�r! A'� D� S��� g�� � w���0M<4N� �4$���- 

 h#�� A'
4��� D� ��	 ��4�&�� � ���� ���#� �	 ��<P%

	#� ��	�#N
� .�� �; �$% ��:�X� A4��	 ���#3  � �4+'� ��?

 �	#� @.  �� � ��	 ��4�&�� � ���� ����� �	 ��M#Y

���D ��U� � ���
4�� ��?  ��. A�� ��?���� .��X� ���� A'� 

��?�#4.�� a+'� �� �T#3 �. �� A'� �� O#�
� 0M<4N� �

�; p7� � ���#� ��. R�2� �	 �?
 �� � ����U� ���#3* �	 
k


? � ���� 0M<4N� A'� D� �
�&��! � ��. R'�
� 	#C��  ��#�

�� �
�&��! ����
�  )
4�. ��� 
� �+'��  
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	#�  .
54� ���#� A'� �� O#�
� ��?�#4.�� a+'�.   

4$��� 0M<4N� h#�� ���	 s'� �� ���-  �	 ��<P%

�4�	 m'��� S8��� A��
  iN�� A�&����OCRA   ��

�� s'� �� �� A'� �. ���'  
4��� ��
�3 S�:	 �� ���#3

��:�X�  �	 
3M�� ��
�� )�5%� 
�$c� ]'�f� �����3 ��?

�4�#�! ��. 
�$c� ���f� "�/��  

45. �4��
4�� ��U� 

3

��Xb� e������ ���� ��? 3 S��#% 
'�� � 
3j�k���� ��7�
. 
 


Z	#� 6�	7  


� � q'�4� w��� ����; ��	
 �/�4� A��v �� �
��  �. 	#�

<% h#�� �� ��'�4$��� 0M<4N� @-  ��
���. �	 ��<P%

M�� �X:�_� 	�#� �4�	 m'��� S8��� ��� . |_� 
A��^5?

 g�� w��� 
� �. ��<�� "��U�OCRA  �� <4�� �� �� �  

�4$��� 0M<4N�-  g�� �� �. �3<P%NMQ � � ��	

��;
 e��; ��'#�  ��
� A'� �	 ��. R�2� � R'�
� �	#� �D

��� . R'�
� 	#C�� ��T ��<�� 0����U� "�/�� 
A'�
����
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Risk Identification with a Particular Tool: Risk As sessment and 
Management of Repetitive Movements 

 
Ehsanollah Habibi1, Azam Haghi2, Peymaneh Habibi2,  

Akbar Hassanzadeh3 

Abstract 
Background: Up to today, the most complete risk assessment tool for repetitive movements of upper 
limbs has been the Occupational Repetitive Actions (OCRA) method. The index of the analysis is 
relatively accurate. Several risk factors such as repeated motion, force, body condition, additional 
effective factors and return period can be useful for future preventive measures. The present study 
evaluated the risk factors for upper limb repetitive movements with OCRA index and was conducted in 
Isfahan’s handicraft jobs, Iran. 

Methods: In this cross-sectional study, a compilation of four methods of data collection including 
observation, interviews, Nordic questionnaire and repetitive job activity index (OCRA) was used. The 
crafts in Isfahan included relief etching, etching mesh, simple etching, calico work, enamels, tile work, 
gilding, inlay, coppersmith, and miniature. The study included 94 men who were randomly selected. 
Nordic questionnaire for risk identification and OCRA index for risk assessment and management of 
repetitive movements were used. In total, for right and left hand 94 tasks were investigated. 

Findings: Significant differences between the OCRA index averages in 10 jobs were observed  
(P < 0.001). This indicated that the significant correlation between the level and type of job was the 
ORCA index. In these jobs the risk level in the right hand was significantly higher compared to the left 
hand (P < 0.001), which indicated the inequality of OCRA index in left and right hand (P < 0.001). 

Conclusion: The incidence of skeletal-muscle disorder symptoms in workers of craft jobs was high. 
Furthermore, the corrective action level that was obtained based on OCRA method indicates harmful 
conditions and working environment in these professions. The highest scores of OCRA index were related 
to inlay simple etching task (P < 0.001) and inlay, etching bold, coppersmith, etching mesh, enamel, tile, 
miniature, illumination, working pens were in lower risk levels respectively. 
Key words: Occupational Repetitive Actions, Musculoskeletal Disorders, Crafts 
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