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���� ���� ��� ��� ���� ��������� �� ��  � !�"#  �$%&�   '��$%( )�*� �� +��, �- ��.� �- /�� 
0�&� ���   12� 3( !�"#  

!-�4 ��� +��� �� 5��6 )0� !�"#  7��8 +9�:6 �� 0;��� 0"$%� 5<=&� ��<>� - �$@=A B@$C� 0;,�- .�- ���� �- �( �� �� 
��/ 7�� �( 

+EF GH �".�I� 7 �;�� �- '��2$A / J � 7�F ��@� �- 7 � !�"#  
���� ���� ��� ��� ��������� 5��6 �$K�L� +��- EF GH �#�� �- M0F 

�%(�N� 7 ���� �IO 3�����8� 
���� ���� ��� ��� ���� ��������� �- J � �;�� �$%&�   '��$%( !�"#   � �� 0�A� )�*� �-.  

��� :�� �P 3( �".�I� 7 +�"IN� �- �"��� �- Q�� +��� / 20 !�"#  '��$%(   20 !�"#  �$%&� 7 
���� ���� �� ��� )�*� +��� 

S=� 7���- 0,   �- '��2$A / �T- T�.��U QEC )Quick exposure check (  REBA )Rapid entire body assessment(+ �IO <$- �- 

5<=&� ��<>�- �$@=A �� �A ' �8 +X� YA�$�   Z�- �� 
��U ���"�   �N[P 70;- 0, .5��<P \�� 7� U '0, �- '��2$A / )�� �TK SPSS 

�(T*�   ��@:� 0(��8. 

����� :�� ��<>� 5Z<$O �- <$- �IO �@� 06��- �$@=A  ]���� �- �$%&�   '��$%( !�"#   � �� T��06/10 ± 39/36   70/6 ± 60/31 

�;"� +' �8  � 5 �2�   ��- 06�� ) ��[� ��090/0  =P �T- / '��2$A �- �`��� 9IA .(REBA  7�� ]���� �- �$%&�   '��$%( !�"#   � ��

 ��L����52/1 ± 00/6   90/0 ± 63/3  
��/U b[P   ��-t�;"� +�T- �( �� !�"#   � M<$O + ) ��- ��001/0 < P(. 

����� :���� �`��� 9IA 7�� +�$%&� !�"#  �� �c   '��$%( !�"#  �� �c ��������� ���� d��� ��� �� ����   Te� 
����  7

8   !A�/!A� f� + /�-/���, 0;��� 
0- B@$C� ���� �� �IA�$�
�� �IO �( �� 0;$%F+ �� ��Z�- '��$%( !�"#  ��  ��`;&�H + � �( / .0,�-

�� ���8+ ����� X*� �-   �$&�- 5�".�I� )�*� ��# \�A  9IA ��   ��Z�- 7  �`��� �IO EF�� 7�- �K�� 5���=�   5T�`*� ���g� �- ![%� +��

�;��/ ���� �- �$@=A 5Z<$O /�A-  )0h 
���� �� ��<>�, ��![%�   '� � �� �;��/ �( �� 
�=,TH E�� 9IA 7�N�� �-  +7/��U/�- 7�F

�(��F��8 E(��F   �F  )0h �F���8.  
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 �	 ��� �!"#      ��� �$%&' ()� ���*  *�+

 �� �����, * -  ./� # �0#�� �� -1 ���&2  ./1� 

 ������ �� ����� 34�!�� ���5 ��� 6&�7�   �%�*

80  )2��   �� :)7 ;���5 )2-1 .( ���B�*   ���

�$CDE- FG7 �* HI��� ��J��� )WMSDs  �	

Work-related musculoskeletal disorders�(   �	

�  �$�&��$ �� ����K* F��E # ��7�)�* L	�7 F�M   ��

�� )7�* )4-3(.  

F��&E       �� P�Q  �!"# F��7 ��1 �* HI���

    ��� ��� H�&� :)7 R�BE� �#��$ ���1 S�T$� ���

 S�T$� ()� R&' �(�1�� ����� # U$�1�� ���1 S�T$�

 �� ;��V �* -���&� # ��1   .)7�* F��&E   ����  ��$

 (�)4 �U/� ��� F��7  ��	��� �	�$�&� # (CDE

�� )7�* )5(.  

   XJ�Y� FZ�M� �#� :)7 S�T$� (�!V�[� ��� 

  -!V�[� -* ���	� F	�B� �    �* -���&� F��&E  [Q �

WMSD     \��1 ���* ���&$&5�� (����G� ��T	� #

   (�!V�[� �	� �]1� . �� -�7�� �&�# �^ 6&�7�   �*

    :�&* �1�B�� ���5 # �$�4&� S�)$� �-$�7 ��B1 �#�

 ��, _��   �M�* -1�   �$CDE (C�M�-   ��J���

��1 �* HI��� :)7 ;���5�    ��T	� �)* ���&$ �	� ��

�� )$&7 )8-5(.  

��/`B�� �!V�[� ����    -JB� �� ���7�0 �#� -1

 K	a&V&	���1  K	a&V&��0 ��� # ��  K	a&V&	���   ��

)7 S�T$�F��&E � �� :     b�cV �� ���&$&5�� �[Q

 (C�M� -* C�*� �$CDE-  ��J���    :#�5 �	� ��

  # :)7 :)��M�    ���&$&5�� (����G� -*�^ ��   ���

    �$CDE (C�M� 6&�7 \��1  ��-   ��J���

 -�2&�:)	��5  �� )12-9.(  

��/��      �* -���&� �*�	��� ���* �"�� R�� ���

F��&E  �[Q �* HI���WMSDs    ���� ;���5 F��7

)Self-report;#� �(  :)��M� ���  ��  

)Observational methods:��)$� # (  ��e�K� ���5

)Direct measurement�� ( )7�* )13( . ;���5

����� �� LB� ���* )$�&�  ��1 H�c� �� (�EC'� ��#^

  �* -���&� # F��&E   �$�#� # ��	��� -    �* �E�B���

 7����	 �� :������ -$��#� ��� �   -I��f� ������   # ��

\��0 -��$ �M� ;#� .)7�* ��:)�   :)BE :#�5 #� -* ��

�� ��Ke� �&7 -1 ;#� F��7 :#�5 �	  -1  �� �	��

 :)��M� ��&/E -* ��� �^ ��      �"�� ��1 Fc� �� �5

�� 7&�* # � S�� 
���   :)7 ����' \�0 �� ����   -*

�� FZ�7 ��� �*�	���   S�� �	� # �����0   �� �� F�B�� 

�� )/1  #S#� :#�5 ���  �J�� �	 ����E  I+ ��  ����* �

S�$ ��V�$^ # :��� �	� ������ �� :������ �� .���5 

:��)$� ;#� �� ��e�K� ���5�   �#� �* �	���gK�

   F2# FZ�7 ��� �)* �� �2�Q h�e$ ��  7�&  �* # 

:��)$� # �*�	��� -* �^ 
���  -���&� �����G�� ���5 � 

�� -�Q���0 ��� �JG7 ;#� �	� �� .�&7�  ��   �� ��&�

EMG )Electromyography (.�&B$ :������ ��$  

� -��$ �	� �* XJ�Y� (�!V�[�i    �� -1 )$��� )�1

;#� ��*  ��� \�0  -��5;#� �   :)��M� ���  �� ��

  �J1 :�g$ � ���j �-/	��  ��     # ��I�E� � 4� ���

 ���K�� � # ���* ;#�k �*�	��� ���* ����+

�� ��B7 -* ��1 H�c� �� ��/1��1  �C�  )$#� )14( 

 #
��� ��B� �*� ��/�� �� ��	 -!V�[� �	� ��   ���

 �I�!� # �#� -*� :)��M� ;#�  S�$ -* �� QEC 

)Quick exposure check (�� :������    �* -1 ���5 

:)��M�  1��M� 
���      ��V�$^ �* # FZ�7 ��� # �5  
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4 -���$ �  -* C�*� )!�K� ��M�* -1 �)* �J2�

�$CDE (C�M�-      �-$�7 ����5) )/�K� ��J���

&� S�)$�(�B1 # �$�4�  �� S�T$�     �* -K	�e� �� .���5

;#� �	��    ��*�	��� ���QEC  -/��� �   �� ���M�*

[Q F��&E      ���� � �!"# ���M� F��7 ��	��� �

   �� �� ;��V # �	�/�*  4� -* ���$ �(�1��4   -���$

�� ����* ��/`B� .)/1�  -*F��&E  �$�#�-   �E�B���

  �� �JG7 �)/B�	�"� # ��1 
���� )/$��   �* F��!�

�� l)� :#�5 .�����0  

 ����� FBE m�fE� ������ ��&�&�$��1   -* ��

��&/E �� ��	 L	�7 U$�a�#� �	��  ���   ���* �����

�� S�T$� ����B�* �� ����K*  m�fE� ������ .)/��  �*

 S�T$� ����� FBE���&�&�$��1   �!"# #� ��

:���K	� # -�KM$�       # FBE �)�M1 ����� -* F�V� -*

�	 ���  �!"#  ��/`B� # FBE ���  *�+

  FBE �� �D!* ��� ��#��� 
����  ���   (�&2 ��

 �!"# S)E n�c2 ���5� ��  )!�K� )/$�&�

�$CDE (C�M�- -* -�&� �* .)/7�* XJ�Y� ��J���

�	� �M4 �	� -1� ��o     -* -!��� pfY�� ���#��$

�� ��B7  ��M	� ���* (C�M� ��T	� �)$#��   3�&�

0 # �V�� ��* �#�* -!��� ���* �	%�* ��7���  &7 # �

  ���gM�0 # -JQ�)� ����� (�&2 �� # FJE ����*

(C�M� �	� ��� �� � ���K* )$�&�k)7�* )��� # �+.  

  

��� 	
  

  -!V�[� �	 -!V�[� �	� �   �![e� �&*    R�� �� -1

1393   ����2� ��7 m�fE� ������ �#� �*   S�T$�

 .)7-!���  �-!V�[� ��&� ����^ � ����� ��ffY��

 m�fE� �� FZ�7 ����2� ��7.)$�&*  

    m�fE� q��� F��7 -!V�[� -* �#�# ������!�

      ��  1�7 ���*  e��&� �����2� ��7 �� FZ�7

 S)E �-!V�[�3��^ �	 #  �V&J!� -* C�*�   �&DE ���

 ��Q� �g�K�7 �	 -* C�*� S)E #  ����&��$^ (C�M�

))7�I$ ��KM$ �	 ����K	� -* ���4 .�&* (  

-$&B$ :&�7 -* �-!V�[� �	� �� ���5   �&* ���B7�� �

-�J1 ��^ �' #    ������!� ����� -1 m�fE� ������ �

.)/���5 ���4 ����* ��&� �)$�&* -!V�[� -* �#�# 

     -1 �&* (�&2 �	)* ��1 ;#�  -!���� �* � 

 �gM�#r0 -*�������7�0 FBE s    �* �g/��B� �� U0

h&*�� q���� �^ ��  ��� �� ����� FBE ��&�&�$��1 

   U�E �V���T	� ��*�#� �*  �����*  �J�� #  * �����

�� # )7  ��V�$^ ���*� �� :������ �*QEC  ���!� �� U0 �

  :��)$� # pYM� h�e$     BK4 ��	�#� ���5   ���

 �)* XJ�Y�      � �� t� ��B1 �u$�^ �-$�7 ����5)

 ( M0 �&$��   S�T$� ��� �� ���7�0 (�1�� ��V�$^ #

��M� �* ��1:) �  ��$ # ��e�K� F�B��  \��0  -��$ � 

QEC -* -�&� �* ���7�0 � [Q    (C�M� -* C�*� �

�$CDE-      %�* # H�&�� ��1 :#�5 -� �� ��J���

-eI' )7 �)/*)$.  

� B� �-!V�[� �	� � ��/`� � ;#�REBA   

)Rapid entire body assessment �  �� (  �*�	��

�� �[Q F��&E� ���&$&5����� m�fE� ����� .)7 :�

 S�)$� ���B� �;#� �	� ��      �-/� -JB� �� �)* ���

    �� t� # ��)E�� ���#��* ����0 ����5    ��&� ��

�� ���4 �*�	��� ���5 )13.(  

:��� LB� �� )!* -!V�[� ��� S�$ �� ��#^  �����SPSS 

 -YK$  �22 )version 22, SPSS Inc., Chicago, IL( 

      ���4 F�Jc� # -	�T� ��&� # )	��5  I+ . ��5 

�&��^    :��� ��V�$^  �� :������ ��&� ����^ ���   ��

 �&��^ F��72
χ �t  # �&��^Mann–Whitney �&*.  
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 �-!V�[� �	� ��20  �* :���K	�  V�� ��  �!"#  

20      m�fE� ������ �� -�KM$  V�� ��  �!"#

    �* . ��5 ���4 ����* ��&� ����2� ��7 �� FZ�7

  ���*� 3K�QEC  :�B$ ��g$��� �     -* C�*� �[Q �

 (%C�Q��$CDE- ��J���  :���K	�  �!"# ��  

60/14 ± 60/58  -�KM$  �!"# �� #  

21/11 ± 90/50  �&��^ xI' # �&*t    -* C�*� �[Q �

  -�KM$ # :���K	�  �!"# #� �� �(%C�Q� �	�

�/!� lC�Q� )  7�)$ ���070/0  =P.(  

-/���    :���K	�  �!"# �� C�*� �[Q �82-36  #

 -�KM$  �!"# ��76-38  C�*� �[Q �J1 )2�� .�&*

 �-�KM$ # :���K	�  �!"# #� �� ��$ (%C�Q� �	� -*

  3���� -*06/10 ± 39/36  #70/6 ± 60/31   )2��

 �&��^ xI' # �&*t  �/!� �:#�5 #� (#��� �   �&I$ ���

)090/0  =P F�7 �� .(1L	�&� � :�B$ )2��   �[Q �

 (%C�Q��$CDE- ��J��� �^ �	� 
��� �* . �� :)

 :���K	�  �!"# �� �[Q �	��M�* �F�756  # )2��

 �-�KM$  V�� ��43 �&* )2��.  

 R#)� ��1:�B$ �  (%C�Q� -* C�*� �[Q �

�$CDE- �J����  -���$ ���_    #� �� q��� �)* �

      �&��^ 3K� �* . �� :)�^  �!"#t  ��g$��� �

:�B$        �!"# �� ���5 # �B1 (%C�Q� �[Q �

�/!� �&' -* �:���K	�    -�KM$  �!"# �� ��%�* ����

-���$ #� �[Q ��� ,�&*  #� ��  ��/t� # #��*/-$�7 �

 \�0  �!"#    �/!� lC�Q� �-��5   �� . 7�)$ ���

 R#)�2    ���&$ �� -���&� n[� �$�#��� L	�&� ��$

 # #� ����� -* -$�5���_    -�KM$ # :���K	�  �!"

 �[Q �$�#��� )2�� �R#)� �	� 3K� �* . �� :)�^

-���$ �� H�&��  :���K	�  V�� �� #��* �-$�7 �  

25      :�&* )2�� ��2 -�KM$  �!"# �� # )2��

  �/!� � �!"# #� (#��� #  ��  �&* ���  

)047/0  =P.(  

-���$ �� -���&� n[� ���/`B�   ��  �� /t� �

55 K	�  �!"# )2�� # :���65   �!"# )2��

       �&��^ 3K� �* ��� ��&* H�&�� )� �� -�KM$

Mann–Whitney    �� -���&� n[� �$�#��� L	�&� �

\�0  �!"# #�    lC�Q� -$�5���_ ���&$ �� �-��5

�/!�  F�7 �� . 7�)$ ���2 �� -���&� n[� )2�� �

-���$ ���_   . �� :)�^ ����* ��&� �  

  
�;�&�-  

  

 k0675%  

  

�����  

  

k0625%  

  

�;���                                                                   
 ���1 ��� 	 
��� �
���� .25 	 %75����� ����� 
  ��  !"� %-  $�%&	 	� '� ��(�)
�*+� 	 ,���*-  
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 .	�/1,!0� '��%� 1!2� 	 3�4���� . ����� ����� 
  ��  !"� 5- ,���*- 	 
�*+� $�%&	 	� '� ��(�)  

�����  ��	����  �����   �����P 

��(  4/2 ± 0/13  1/2 ± 0/11  008/0 

!+�,/���
  2/5 ± 7/16  5/2 ± 7/14  120/0 
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 -�KM$  V��6/31     �*�	��� )/_ �� -1 �&* )2��
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Comparing the Ergonomic Risk Factors Threating Neurosurgeons during 

Craniotomy Surgery in Standing and Sitting Positions 
 

Saeid Abrishamkar MD1, Babak Vahdatpour MD2, Zohreh Zamani3 

 
Abstract 
Background: During craniotomy surgery, because of the prolonged action and maintaining a fixed 
position, neurosurgeons, in both the sitting and standing positions, face various musculoskeletal 
problems in the absence of proper position. Since, no study using scientific methods was done on the 
neurosurgeons during craniotomy surgery, this study aimed to compare the ergonomic risk factors 
threating neurosurgeons during this surgery in both standing and sitting positions. 

Methods: In a cross sectional study, 20 standing and 20 sitting positions of neurosurgeons during 
craniotomy surgery were captured and the risks of exposure to musculoskeletal disorders was 
calculated and determined using quick exposure check (QEC) and rapid entire body assessment 
(REBA) scores in the three levels of mild, moderate and sever. The collected data were analyzed using 
SPSS software. 

Findings: The total percent of the mean risk of musculoskeletal disorders in the standing and sitting 
positions was 36.39 ± 10.06 and 31.60 ± 6.70 percent, respectively, and there was no statistically 
difference between the two positions (P = 0.090). In addition, the exposure level in REBA score in the 
two positions of standing and sitting was 6.00 ± 1.52 and 3.63 ± 0.90, respectively, and the difference 
between the two groups was statistically significant (P < 0.001). 

Conclusion: During craniotomy surgery, neurosurgeons either in standing or in sitting position have 
moderate exposure levels in different areas of the body such as the shoulders/arm, wrist/hand and neck 
and the risk is higher in standing position. Thus, we recommend more studies be conducted with larger 
sample sizes. In addition, the required equipment to reduce the risk of the underlying disorders must 
be provided. Knowledge of the practitioners must be improved via retraining courses, gatherings and 
meetings, too. 

Keywords: Neurosurgery, Musculoskeletal disorders, Ergonomic factor 
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