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 &    �L� ��L0 =LD 
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  x
� =LD �����3Cronbach's alpha    
� mL��* ��81/0  


 (
� m��* ��84/0  �L�� O�� =D .  bL�3 �8LB ��   �� =L���

O�� ����#AD �T���� �0�� ���
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 m2� �� �R�d�� �"� m�)-. O4Q &��4���3  ��1  ��� =����

O�� ��� ���� 	��� ���� O�� =D ��������� ;��B 
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1. �&� �'!(� ��)��� *+, -���� .�� /0� � 1IgM )Immunoglobulin M(  

  
 .��41 .5��
  � �6+7�, �� �'!(89  1+� : �; �� �+<!�  

�( �=�  ������  ���. >� ?��  � 
 �	
IgM �78 /��� >�	.�� / <@+ A;��% / <@+  

 (� kW�IgM 287/1 802/0 1    

kT1 &/�A 967/41 06/7  **601/0-  1   

y�WV�� &�S3  231/36 12/11 **379/0 **375/0- 1  
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��/� ���"A 413/20 11/9 **493/0-  **654/0 *343/0 - *189/0 
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 .��42 . .�� �� �+(� ����)�!�� �+= � ����)�!�� >����  

�<�B� /�( ��  C��6���
�  �D E<� F  �
� /�	�C�)0 � C��6��  C��6���
� E<� F  �$. /��C  R2 

            ��/� ���"A IgM    109/0 -  007/0  143/0 -  002/0  42/0  

kT1  &/�A                 IgM 18/0 -  006/0  012/0 -  051/0  

y�WV�� &�S3               IgM 103/0  003/0  091/0  04/0  

O@�"0            &�S3    IgM 012/0 -  090/0  026/0 -  12/0  

kT1      &/�A             ��/� ���"A  217/0  005/0  36/0  041/0  38/0  

y�WV��      &�S3          ��/� ���"A  251/0  016/0  249/0 -  031/0  

O@�"0      &�S3         ��/� ���"A 191/0  034/0  117/0  046/0  

  
 .��43 .� @+�!(� �+= � @+�!(� A��B�� 1�&� �'!(� .�� �� �+<!� C�
 ����)�!� )Immunoglobulin M( IgM  

  

'()*+ /�( �=�  
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G�H�� I� J�  G�H��  �D I� J�  K% I� J�  G�H�� I� J�  G�H��  �D I� J�  K% I� J�  

��/� ���"A  0  0  0  143/0 -  0  143/0 -  

kT1 &/�A  36/0  0  36/0  012/0 -  126/0  138/0 -  

y�WV�� &�S3  249/0 -  0  249/0 -  091/0  067/0  158/0  

O@�"0 &�S3 117/0  0  117/0  026/0 -  092/0 -  118/0 -  
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)Adjusted goodness of fit index  x��D ��#2�� ��

=�'�� m��V. (97/0  =AGFI 
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Relationship between circadian type, chronic fatigue and M 
immunoglobulin serum level in shift staff 

 
Shahnaz Khaleghipour PhD1, Reza Bagherian- Sararoudi PhD2 

 

Abstract 
Aim and Background: Fatigue increases the risk of diseases related to the immune system due to night 
shift working. Circadian type is known as an effective factor on fatigue and vulnerability with shift work. 
This study aimed to investigate the relationship of circadian type, chronic fatigue and M immunoglobulin 
serum (IgM) level. 
Methods and Materials: This was a descriptive study in which the subjects consisted of staff working at 
the night-shifts in steel companies in Isfahan. By the use of cluster random sampling method, 221 
employees were selected. They completed the Composite Morningness Questionnaire, Circadian Type 
Questionnaire, and Chronic Fatigue Questionnaire. The serum level of IgM was measured by the 
nephelometric method. Data were analyzed using Pearson’s correlation coefficient and path analysis for 
the structural equation modeling with LISREL 8.5 and SPSS for Windows 15.0 (SPSS Inc., Chicago, IL, 
USA).  
Findings: Significant correlation was found between morningness, flexibility, languidness, and chronic 
fatigue and the serum IgM (P < 0.01). 

Conclusions: Morning and languidness type were prone to fatigue and decreased serum IgM level and 
such staff are faced with more problems. Therefore, considering circadian type to select shift workers can 
be effective on health promotion. 
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