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� ���E Z �78� K�� � ��� � �� �� . �~ � �
 ��� @	���

��� : �1�7 � .	
 ��� v�� /� �M	, s�>?� �� ���� @�,	� .

 �� ���a� 	� �
��A8 .	
 ��� /� ��� @�,	� �~ � �
 ��� @	���

��� ��E 4	J��$
1$�� � D�� @�,	� .-L� � �>�.  @	���

`	eG�� � .-L� � �>� �� @�	� �~ � �
 ���  ���a� 4� rE

���� . � �1�	> .	
 ��� 7�� ��� @�,	� 4���

`	eG�� �� @18�� �=� �� 4� rE.  

� ��/,/0�� �
#�1�  

4���  @� 7�� ������� .-S�� ��eS 	� @)��� ��7� ZJ	�

 .�8 � ��� "	��� @1*J . ]	�� �� .-S�� X �

X� ( @	�  ��GM� T ��� 	� �	� .��/� ����)� � �1g	*, 4	J

@[�J	 .��I ���� � ��� V	c1�� ��� .	��, � 4� . X ��

s �q Z
� /� @�  �.-L� 4�� �, /� Z�� 	  </R ��H 4	J

p	�� �K+	* �UAI � �$*
� �	�1�� �	J-  V	
1�� �I���

�� �� .� ��� "	��� .-S�� @ �� ������� @[�	1� .��+

@�	�  .	��, ^�_S �� � 	J������ X�
[�J � �	� � 	�

����/( �	�1S� �� ����  ���I 	J�8�� .  

34�4 5��6� 7 ��89� ��  

���� <�� T��� 	J  ��78�SPSS  @c$�15   

)version 15, SPSS Inc., Chicago, IL(  � @ 7B� ���

�8�� ���I K�A?� . /� 4�	( .	_c� Y�+�� 4���

��	(  ��/( /� 4�	( .�	*� X��G� 4��� � �*�+�� 4	J

Wilcoxon �� ��	*1��. 05/0 < P  }e� ���
� @�  

�
G � ��� X��G� 4�	( 4���.  

  

,2 �( �� 

Z��E  @	�Nordic  X�� ��230  /� �*��AG� ��� W /�� �	. 

50 �+��  X� �� �	�AG42 ��R	� � "	� �����.  �� X � /�

��� �	�AG �
� ������ �=� @� � ����.  s�>?� X � � 	1�

��-L� .R-1S� v��� ��7� @� ��� �	��-  �� �1A���

��� �,��� )2/62 �+��(���� � )7/47 �+��(@�	� � )2/45 

�+��(� ���/ )2/42 �+��(  �	E/	E d/�I )8/37 �+�� ( �1���

���. x/��� )1/36 �+��(X�	� �- ��� )5/23 �+��( �

��E �,��� )9/13 �+�� (���( � )3/4 �+�� ( K,�� ��

�
18�� ���I 4�G� ) "���1.(  

�1,��	� �6	�1,� �A�  �	� ���� �1��� �� ��8 �	�� � /� 	J

� ��� ���
� �Ah� T�? �� . ���G�30  4���� @� �*�

��-L� .R-1S�- ����� �1A����  � 	�	
� ���� @� �

@���� ���
� -+� 'c1
 @	��� �� s�>?� 4	J � �,

 .� @� ������� .-S��8 ����� ���� @1*J.  ]	�� ��

 � 	1�QEC� 75 �+��  @G6	e ��� Y 	g� /��AG �� �	

}e�  :$ ����� ���I R	� ) "���2 .(  

 .-S�� � .	,-+� X � "	U�� @� �� .R-1S� ��7�

���� �
G 4��U)� �� ��J	� 4��� ) 05/0< P) ( ������1.(  

 .-S�� � .	,-+� X � "	U�� @� �� .R-1S� ��7���� 

�
G 4��U)� �� ��J	� 4��� ) 05/0< P) ( ������2.(  

  

 31"	1: ����� 56�27 ,� 8$�*� 5���9-  �� �2�;�12  �� ,2<=� >����?@A *?< ������  

�B$�  ��*� ,��< C��D E�� 1 F� EG% *�+ H���- �� $�I �% JI$� 1 �% 

������� 0/109  0/104 0/10 0/83 0/32 0/143 0/43 0/97 0/87  

���� 2/47 2/45 3/4 1/36 9/13 2/62 5/23 2/42 8/37 

  

 31"	2:  01� ,� 8$�*� 5���9QEC ����� 56�27 KI*L7 ��$� �� ,?	$� M$L� �(-  �� �2�;�!�H 4 N!�;O ������  

 PL�QR(�  I�!2�QEC ��1*   "A�� ,@!S1 T$�  

�����  �� ����40 ����  0 0 - 
 !"�# 41  �$50 ���� 30 25 %���&�� '(�) *+ ,-� �+ .��/� � 0���$  

1�+  51  �$70 ���� 90  75 

1- '3��� 4�� 5�(�3$ 6��� � .��/� 

2- ,-� 4"7+�$ 4�� �+ 0���$ � ��8"�  

3- 9�# ':� ��&:� 

QEC: Quick exposure check 
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 ��$��2 :����� 56�27 T$!< ,R(�/�-  I "�� *�+ �2�;�8 ��?@A ������ �� �B�A 5��(*�O ,2@�  

  

 .-S�� � .	,-+� X � "	U�� @� �� .R-1S� ��7�

@�	� �
G 4��U)� �� ��J	� 4��� )05/0 < P (  

) ������3.(  

 .-S�� � .	,-+� X � "	U�� @� �� .R-1S� ��7� x

��� �
G 4��U)� �� ��J	� 4��� )05/0 < P) ( ������4.(  

  

V#�  

��-L� .R-1S� v��� ����� �M	, s�>?� /� `�J- 

 �	� 	� TU�� �1A����AG �	�	)*+� �)�  ��na� �8  @1*J

�( �� ������� .-S�� � 'c1
 �,-+� .	
 ��� ��� 	J .

�1A��� .-�� ������8 X �1��� @G6	e X � ��-  ��-L�

,	� @� p��� �	� 	� TU��� @�	� @� �� \��7� ��� @

�s�>? 4	J Bos ���	��J � )23( �Choobineh ���	��J � )24 (

� Alexopoulos  ��� ���	��J �)25(. 4�����E 4���  X � /�

�@M�	� \/�(  /� ��	*1�� X�
[�J � :������� 4	J

 '�	
 .	
 ���4���M � ��	�.  

 .	
 ��� @1*J ��J @� �� ��J	� s�>?� X � ��

�
G ZJ	� '�� ������� .-S�� � �,-+�  �� 4���

 ���� @�,	� .R-1S��� G6	e � 	� � 	1� 	� @�@ 	J  ����c�J

���� )27 �26( . �=� @�� ��� @�  �M	, s�>?� �
 ��� @	���

 .-S�� X�
[�J � ��� : �1�7 � .	
 ��� v�� /� @�

����/( �� �1Ut �	�$� .��n� ����� @�,	� @� p��� ������� 	J  
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 ��$��3 :,R(�/� ����� 56�27 T$!<-  I "�� ,��< �2�;�8 ��?@A ������ �� �B�A 5��(*�O ,2@�  

  

  
 ��$��4 :����� 56�27 T$!< ,R(�/�-  I "�� E�� F� �2�;�8 ��?@A ������ �� �B�A 5��(*�O ,2@� 

  

�� ���� .R-1S� ZJ	� u�	� � ���� . �	7�J <	B��

 .� "�q �@�,	� X � ������� .-S�� � �,-+� .	
 ���


 ��� .�� � ����� ��	�� @6a$ X � K R� @A�� /� .	��� .

Viljanen  �8	� �, @� � 	� .	
 ��� @� ����� �	�� ���	��J �

 ��	� ����8)��	� D�� � 3 �	 X �
f 4��� @1*J �� �	� ( @� 	�

 ��	� �n# ���� .R-1S� ZJ	� �� �8	� �,)28.(  

 u�	� ������� .-S�� � �,-+� .	
 ��� @1*J ��J

�
G ZJ	�  ��� @�,	� 4	J��� �� 4����AG s�>?� �� �	

 �M	,�� . /� @� ��� @�,	� �~ � �
 ��� @	��� @B�1� ��

 � D�� @�,	� .-L� � �>� �� ���a� 	� �
��A8 .	
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 ������� .-S�� � �8�� <	B�� ��E 4	J��$
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8	  ZJ	� �� .	
 ��� ���� Zc��n� �� �
U ����M� � 	1� 	� @1

����/( ��� .R-1S� �� ����c�J 	J ��)29.(  ��oJ�8

 ��	)*+���-L� �	>1�� ����� @� 7�� 4�� � ��~ � �  4	J

 ������ 4�	��� �� ��
J�����J K��� ���
� @� : �1�E��1�(

I�� /� iE ��	�� \/�� @��� .���M � X7�
1S���E ��� Y .

�( 	J  ��U)� @� �B
 ��	�� \/�� @� �
18	  ��� � 	1� X � @�

 <���� � @
� 4	J��$
1$�� �	>1�� Z �78� � �����	� ZJ	� ����

� ��	1?� ���� )30.(   
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 ���  �1��� � ����8 .��+ @� � 	� ��� 4	J��� 	� ���	���

�
G ��q @� ��� ZJ	� 	� ��	  <���� �	 �� /�  K+	, 4���

���.  ����8 �
 ��� @	��� 4��� �� ��	� �	?6 /� �
f �J

 .� @� @��/��3  �� \��7� �)�	� � 	1� 7�� @1*J)32 .(

 �� 7�8 K��� �� ��-� ������ @� -1U ���8� ��� X��

������ ���I 7�� ��	�1�� � ����� K��� ��na� �?� )33.(  

 u�	� ������� .-S�� � �,-+� .	
 ��� @1*J ��J

�
G ZJ	�  @�	� 4	J��� �� 4����AG� ��� �	 . ]	�� ��

 @G6	eLeroux ���	��J �� @�	��  � ��	I�8 <���� �� ��� 4	J

Z
� 	� @�	� � ����� K��� � �Ah� 4	J��� TU� )34 .(

 � �>� �� ��-� ��	I�8 <���� �~ � �
 ��� @	��� ��J	 X ���	
�

`	eG�� �  4	J�	�8 � ]�1�� ZJ	� �� � 	� �.-L� 4� rE

��	� @1��� ���a� 7�� ����� . �~ � �
 ��� @	��� @� X � @� @��� 	�

`	eG�� � .-L� � �>� �� �M	, s�>?� �� @�	�  ���a� 4� rE

 @� ������ �=�  V�S ��A� "�+� �	?6 /� .	
 ��� @� ���

 ��� �,��q���. ����/( ��GM� ��U)� '�� �q	S X��J @�  	J

� ��� .�	� ����)� � �
� � � 	E��� X�B�� )35 ( X�
[�J �

 ��[�J �
�>>?McClure  ���	��J �)36(  �Larsson  �

 ���	��J)37 (s�>?� �� 7�� ��S  �� .	
 ��� �Ut .���na� @�

 ��	�� @�	� .R-1S� ZJ	�������.  

 4��U)� ���� �,��� � 	� ��[�J 7�� ��� � ��� x ��

@=,- K�	I  @� �� ��J	� �,-+� .	
 ��� "	U�� @� 4�

s�>?� � # 4	J  ^�_S X � �� �AUI��� )39 �38 .( v��B ��

`	eG�� X�
[�J � ��-L� .��I Z �78� � rE "	U�� @� ��� 4

@=,- K�	I ��na� �.-S�� � �~ � .	
 ���  � ��� ZJ	� �� 4�

��-L� .R-1S� ��U)� X�
[�J - ���� �1A���.  

,W!2� K*!�  

X � @B�1� ��-L� .R-1S� v��� ��7� @�-  �� �1A���

�AG @G6	e ��� �	 @���� R	� �U$� . �� �,-+� .	
 ���

 .�� ZJ	� � ��U)���-L� .R-1S�- ��� �n# �1A��� .

��-L� .R-1S� �eS ZJ	� 4��� X ���	
�-  �1A���

� @�+�� �,-+� .	
 ��� ���� . /��� � v��� @� @��� 	�

��-L� .R-1S� � 	J��� �	 /-  ��	� 	� TU�� �1A���

 4	J���� �� ������� DA� @� 4�	 / @��� �/���

@G��� � @18	  1 �6� ����s�>?� X � 4	� @�	*�a  �� 	J

��� �6	S ��� � @A�� /� � @G��� "	, �� 4	J���� . ��-�

	J�����	1�� � :������� K��� ��  /� 4�����E 4��� @� �

 ��� .�7�)B� � K 	�� �S	� �� � 	� �Ah� .��q	c

��6	G8 @� X1S���E 	� ������ ���I �=�� ��	*1��  � ��/�� 4	J

��� @� �~ � @��� X ��� ��A� "�+� � 	�� 	� �,-+� .	
 

� ��-L� .R-1S� v�I� /� ����-  	� �	� 	� TU�� �1A���

��� 4�����E 4�	 / �, .s �q X �� X�
[�J  Z �78� @
�/

��)�  �U�H ZJ	� � 4���	�AG ���� DJ��8 �� �	� /�.  

  

�"� 1 *;GO���  

�	 	E /� �M	, @6	> � ���� ��	
��	� ���� @	� �	����� �

�� y��c1�� �
���� . V	
� �
���� �	����� <�1? ���	1�� /�

KL8� �1�� 4	I(  ���	1�� � ���� K � �1�� 4	I( � ��E

 V	
� ������� 4�	  �� s�>?� X � <	B�� �� @� 4�����7�

 �1�� 4	I( V	
� � �� �� �1�� 4	I( V	
� �	�
J� �1�� 4	I(

� ���� � � �>� ���	I ���.  
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Effect of 8 Weeks Corrective Exercises on Musculoskeletal Disorders 
in Isfahan’s, Iran, Teachers with an Ergonomic Intervention 

 
Azam Janbozorgi ¹, Nader Rahnama², Gholamali Ghasemi 3,  

Mohammad Esmaeil Afzalpour 4, Saeed Ilbeigi 5, Razieh Karimian 6 
 

Abstract 
Background: Work-related musculoskeletal disorders (WMSDs) are as one of general health problems 
throughout the world and they are the main reason for disabilities. The aim of this study was to investigate 
the prevalence of WMSDs of Isfahan’s teachers and the effect of eight weeks selected corrective exercises 
and ergonomic interventions on them. 

Methods: Nordic questionnaire and Quick Exposure Check (QEC) were used in this study.  

Findings: Statistically significant results were reported in different parts of body related to the 
musculoskeletal disorders as the following: in lumbar (62.2%), neck (47.4%), shoulder (45.2%), knee 
(42.2%), and wrist/hand (36.1%). Lower back (13.9%), foot and ankle (37.8%), thigh (23.5%) and elbow 
(4.3%) were in the following items. According to the results of QEC, 75% tasks of the study subjects were 
in high level. Score of QEC in different techniques showed that among the tasks, the highest score was 
allocated to teaching and writing on the board (57.63%); in other words, they were in a high level with 
regarding to the risk level and corrective exercises had to be done for check. After implementing 
corrective exercises in 8 weeks and ergonomic interventions, the significant improvement had been shown 
in the disorders of neck, shoulder, wrist and hand; as if the teachers suffered less in the parts such as neck 
(70%), lumbar (66.6%), shoulder (33.5%) and wrist (50%). 

Conclusion: According to the results, the prevalence rate of musculoskeletal disorders in the teachers was 
rather high; in addition, the highness of risk level was a symptom of traumatic work place at schools. The 
corrective exercises recommended for teachers reduced musculoskeletal disorders; thus, correction of 
body posture in teaching technique on the board is recommended. 
Key words: Occupational Ergonomic, Quick Exposure Check, Corrective Exercises, Teacher 
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