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-�;�`# � Y	� n;�`# A(7�< �h� �/ �� ���4 �-(]<  �/

     �	LD�� k��%2 �/ /��W�# 
��#�P�� -� M!��  PW

      �<����  �	]	� ,  	���, 
��3L ��� $b �/ A����

   -�� �Y@,R�� A�� .�5 �4��8 �����	���� -� ���1(3#

-�����:# � ��,/ d��� �	LD��� �  ,/ �/ �����#�/  ����4

 �<�����  ��	]	� , 0/����� ���� ����?2 , $b O	���#

 !� -(2�/�� ����	���� �����	�.  

  

��� 	
  

 Y@,R��� �����.� -���	� 
���:	:�� -��
�W �� �����4 

(��	;���� �����#�b���)  �� ����� , ���3c ��(2���! ����/ ,

�,�< �/ -
2��#  -����� ./�� �@�5 , /��# ��@   ���	<

  A	��3
8,�/ �� , ���5 E���.�� ����!b N,� -��� -���;�`#

     $��%&� , "�m# A	�%%>(# n�`# -� ����� -�W��#

 .��5 �/�](!� ��P][� �P5      \	>�?� -�� -�� �/���7�

# d5"�  �����	� 
�5 ����/ $�%&� , "m# \%>(

2  ,3  ����/�� ������	�)21(  ��� , �/�(�����  ��PW ,

   /��, ���(�5��� ��F�/ /�7 �� -
	!, d�� -� ��	� A(7�

�# -�;�`# �5    ����5 
������ /��W, 
��[ �/ .��

  ���P# ��(�! �� , ���(�� E���� �[�]# �/ �	����q/   ���@

��	<�/ , ����	� 
1�?# �3
c '(�	! ��@-  ���]��

 ����� -���;�`# /��, /����7�  .�����520   -��� 1(��3# /���#

 ����	���� d	��������   .���/��  ���5 -�;�`# A�� �/

-� A	3
8,�/  
���[  ,/ �/ �7/��%�  �,��<    ���4

�/ ���#�/ $b )10 , (�]� ���#�/  ��4 �/  ��?2

)10 �]� (���c  , -�;�`# �4��# r	��� �� o� .��(7�<

   -�
2��# ���<�����  ���5 �� -��@�<b  ���� s2�  �

�#�5 K	:�� 8  ��?2 , $b �/ ���#�/  ��4 -(]@

.�5 E�.�� ��<����  ��5 �,� ��  

 ��4 0��&� �	;/ -� �-�;�`# A�� �� �?>�   ����#�/

     , ��5 E��.�� ��5��, ��F�5�� �/ ��?2 �/ , $b �/

  -��
W ,/ �/ -��;�`# ��@�	m(#     o�� , ���#�b Y	�� �

      
��:	:�� "���# �/ �@��5 , /���# �,��< ,/ �/ ��#�b

�(
���!� -   ��P]��[� ����5"� E���
& ��F��?��/ ��1��g&

.��/�< �!���     -�
4�# �� ��3c �-��;�`# A���   �/ ���W� �

���5� %��	
1 ���	 �
�  ����?��/ �  E��
&  �5��,� 

��F?��/ /��b #1!�� �4�,  �!��� (��F!���2) ��P][�

./��� s2� �� E�p ��@��.# , �5  

-#����    $b �/ ����#�/  ���4 �,�< �/ ������ �

 �#���58  -��(]@ ���@ , -��(]@3  t����.# �/ , -���
W  

24 -�
W   ��c �/ -� /�� $b �/ �5��,  	;��7 �

 �@ ��#� 
�# . 7�< E�.�� �>(!� K�& '� -��
W  �

 A����60     -�� -�� /��� ���# �h� ��� -:	c/3   Y�>�

 �b 
�# -� �/�� E�< ��(�� :�5 '	�:�15-10   -�:	c/

��/�#�b �-
4�# A�� 0�8 �/ ./��     �/ A(�7� ��� ��� ��@

    -�#���� ����W�  �PW �� /��2 ��� ��>(!� I�&  �

�# �/�#b A���� �
[�  .���/��   -�#���� ov�! �   �
�[�

A���� ./���� -��
4�# -��� 
���# 40-35 -��:	c/ , �#���5 


������ n>(�# ��  S��!�     n�8 l;��� ���;���(�!/

���(# 
p��� �5��,     A#"�# ������	� ����� ����#b �

 �p��50 0�!  /��)22(-
4�# ����� �/ .  �/�� /�! �

��/�#�b -� /��     
����4 E��.�� , E��b A(�7� ��� �� �@

  �� �/��� /�! �$b �,� ��	���2 , '� 
�5 �� �/�!

 
�# -�10-5 �# E�.�� -:	c/ .��/�/  


������ ��b   
1�g& �� "���(# n
=� ��%%>�

���(�� E���� w�"�  �����  ������	�  �����	����  ��4��8 

���/�< /�� .
������ E�.��  ���5   /����# �#��5 $b �/ 

���  :/��
���4 ��??� ��� A(7� �/ 
�PW   �x�
(>#

��� A(7� �,� -�5�� � �� -� ��8   ����:# �/�(��� ���,���
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   \>�5  ��! -� ���#�/ y�� $���� , ���@/ A����

   �;�4 -� �/�(��� ��, �� y��  7���/ ov! , ���:#

   �� y��� A(7��< ����� , ���@/ A����  ?� -�  ?�

 ���:#  �! �� �b �/�/ ����� , �
P� d�   -�� -(��� .�

  �����W� 
����7/ , 
���5 �/����7� ��������� ,  	����,

  ��#  ����@ ����[ -� 
���4     
���
W �/ -�� ��5

-
4�# ��� Y��"7� ����/ �;��(#   -�#���� A��� .�5�� �� � 

������ �/ �,�< ��?2 "	�  �#��5 8     -�(]@ ��@ , -�(]@

 �t��.# �/ , -�
W -!24   
������� , 
����4 -�
W 

���5��, �/ ����?2 /���� -��� �/ d��� A;���! ���5��, 

��	5���! E�.�� . 7�<  �-�
W �@ ��#� 
�#60   -�:	c/

/�� , 
������ �����@ 
������ �/ �,�< $b ./��  

   �� ���<�����  ���5 �<���  	]	� Y.�! ����

Y�����!�� -�����#��  �����	]	� � �<�������� PDQL   

)Parkinson Disease Quality of life Questionnaire (

 �/�](!�  .��5       ����� ��[�%(2� ���8 -�� ���"��� A���

  �����	���� -� 1(3# �����	� �/ �<���  	]	� Y.�!

  . �!� ���	�8� ���c ������ , ��3(&� ����/ , ��5 -	P�

Y!�� A�� �!��7 ��/�<�� ��   ��� , -	P� �3c �� -� -#��

 .�5 �/�](!� �/�� ��5 N��"< $�
`# ������ , ���,�

Y!�� A��  �#�5 -#��37 � 0�j! �<���  	]	� ,  !

 �/ ��4 ���# ���!��� -��`	4  ������	���� '���1& .�����  

14  d	�(�	! '�1& �0�j!7   �]8��& /��
�& �0�j!

9  �&��(W� /��
�& , 0�j!7 Y!�� 0�j!  �/ �� -#��

�# ��   A	�� �0�j! �@ -� -(7�< K
�� ��	(#� .���	<5-1 

 ��	(#�)  !� �	m(#1   -���"< �����    ���	(#� , -�?	�@ �  

5 ����-����"< �� �/,����# .("��<�@ � ������ �  ���� �

Y!��  A	� �-#��185-37  ��# �	m(#    ����� -�� ��5��  �

. !� ��p�� �<���  	]	� �� ���4 �(?	�  

�������� ������  ����	<��/���#�b 0/�����  ��F(��!/�� ����@

-�][ ) ,�	� �Forceplate, Kistler Instrument AG, 

Switzerland 5060 Model ( ������� o����7 ��   ���	<

100   "���@  .��5 �/�](�!�    ��"���� A��� ������� , ����3(&�

������        ����	�8� ����c ��4 �/ � 	���, 
��3L ���	<

  !� ��5 N��"<)24-23(.  

 �� �3c���#�b t,�5 ��	<���c ��#  ���@��  /��7 

 �,�-�][ -
	!, -� ,�	� �    �s�=�� ���F;� d�� � 

 #1& �5 ���s< -(!��2 ���	� �� .�#  -� �5  ���� ��

 -�@���][ �,�- �  ���c ,�	��F	�/  !/ ,  �� Y��@

   �#�b ���#� 0��8 �/ , �@/ ���c ��� ���� �/ E��b��� 

 E��b, �/�(���  '	:(�# ��8 -� ��,�  �! -�-   ���F� ,�

.���  ��#� E�.��Y��#�b   ���/��#�b �@ ����60   -�	��L

 ./��    ����W� /��7 ����#�b ���#� 0�8 �/   �� �/�](�!� �

 d�� -
	!, z	@  �� ��F�/ /��7 ��    A	�4 �/ . �5���

���#�b  ����@       z	�@ -�� -�(�� A��� ���{ ��� �F��#�b

,� -� �, n��W �� ���� �@��>� �/�/  ��5�   ����� �/

�# ���	� /�(���  -� 
��[ �/ , ����`�� /���# �/ ��

   ��	<��
W �, |�:�! �� �\>5 0/��� �/��2 '@

    A	�4 �/ /���7� 0/���� �/��2 '@ -� 
��[ �/ .���

�# f`c  3L �����7 ���#�b   ��,/ ��8 �� o�� , �5  �

 ������� \>5 �� ����,/ � 4��(!�     -�� ����W ���	<

�# ��& �/ .�#b ��#�b 
�3L � 	��, �� �@ /�7  -�! 

�#�b� r	�[ -(7�<  ��5 ,     "	;���b ����� �b A	F���	#

��/�< �/�](!� ���P�.     0/����  	���, ��!���  PW

  �� ������	���� �����	�  �(#����� -�!  ) -��#�/Range �(

-�����W ) ������WSway path(  O���!�(#  &����! ,  

)Mean velocity.�5 �/�](!� ��?7 "��# (  

-�]��[ �� ���[�4 
���&18�  ���(
	7 d��� �� ,���	� �

A	���  �s<   f�`c o�����7 ��10     , ��5 �/�/ ���3& "���@

   E��� �� �/�](�!� ��� �b 
�3!��#   ��"�7�Microsoft excel 
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->��  �2010    ��"�	# . �7�< ���c �	
�� , -�".� /��#

-��W ) ������ 
��[ -� ��� ��, ��?7 "��# ���WRD  ��

Resultant direction( -];j# ,/   -�]�[ ����%(># �  �

 PW �/ ,�	� �#��c ��@ -  ) ��]
2Anterior posterior 

 ��AP( �3��W ,-  ) ����	#ML   ���Medial lateral , (

-`��� n�4 �� �# ��� � �5 -3!�)24(:  
  

RD = ��AP�	 + �ML�	  
  

38	�� ��� �/���f m(#	�@�� ������ < �	��   ���5 ��� 

 ��#�bShapiro-Wilk !���� �:# ��h�# -� .�5� -�� � 

m(#	�@�� ������ < �	��   �,��< �/ ���5  ��@�  �-��;�`#  ��

����#�b ���@� Repeated-measures ANCOVA  ,t 

  .�5 �/�](!� �:(�#  

-�@ � ��#�b  �@�/ E�� ��"7� ��#b� SPSS  ->��� � 

16 )version 16, SPSS Inc., Chicago, IL(   E��.��

  .��5050/0 < P   ����# r`��! �����& -���  ���h� �/ ���/

�5 -(7�<.  

  

���
	 	
  

    �#���5 $b �/ A������� �,���< /����7�10   /���# �����  

A	F��	# ± ��	�# J����� A! 5/5 ± 0/61  �0��!  ��,

3 ± 73 , E�<�
	�  �c7/4 ± 0/168 �(��!  .��/�� �(#

     "�	� ���?2 �/ A����� �,��< A	3
8,�/10    ��� /��#

A	F��	# ± ��	�# J����� A! 0/5 ± 0/63  �0��!  ��,

3 ± 71 , E�<�
	�  �c0/4 ± 0/166 �(��!   ���/�� �(#

 ��#�b l��(� K38 -�t     �� d�� z	�@ A	F���	# ��:(�#

-�	#� ��@�(#���� A��     J1(�2� '�@ ��� �,�< ,/ �/ ��

���#   5��� ���#b ��/)050/0 > P.(   E��& �A	�a�@

���# 
,�]� /�W,      0/���� ���@�	m(# A	�� ����#b ��/

/)-��W �-�#� ���� , (��?7 "��#  &�! , ���W   ��� �

S�	:# �/�2 ,   �����@ �� ���4 ��<���  	]	� ��@

      �� ��3c �/ �,��< ,/ ��<�����  ���5 O����5 �/��

) /�� 
������ t,�5050/0 > P�W) (�0,  1  ,2.(  

�� S�!� ��#�b �@� ��#b��  E��.��  -�#���� � ���� ��� 

�/ �@ ,/ ��,�< �	LD� 3H# ���� �� � #��� , ���   �/��2

:#	S� �@� �	]	  <���� )  5�/001/0 < P(.  

�:#�-� � m(#	�@�� �	]	  <����  ���#�b o� �/

  ����� -�� /�/ ��?� �  � ���	] �	   <�����   �,��< �/

����A � $b �/	�(? ��� �,�< ���A  ��?2 �/�   /���  

)001/0 < P(.     S��	:# �/��2 ���PB A	� �� �A	�a�@

Y!�� -#��   S��	:# �/�2 ,/ ��<���  	]	� �!��� �

 -� |���#»����	���� '�1& « ,»d	�(�	! '�1& « �/

   ����# Y��"�7� �$b �/ A����� �,�<    -��  3��� ���/

 0,�W) ��(5�/ ��?2 �/ A���� �,�<1 .(  

    �/ A����� �,��< ,/ ��@  	��, 
�3L ��@�	m(#

/ A���� , $b      7��?	� ���#�b o�� �/ ����?2 �

���#   -�
4�# -��  3�� ���/      �5�/ ���#�b Y	�� �

)050/0 < P .(  

  ���?� ��#�b o� �/ ��?7 "��# ��@�	m(# �!���

 �/ ��(��?	� /���3P� �$b �/ A������ �,���< �/ -��� /�/

 (��?2 �/ A���� �,�< -�  3��) �;/��� ��@�(#����

)  !� ��5 �[�4050/0 < P 0,�W) (2(.  

  

���  

 -�#���� -� /�/ ��?� Y@,R� A�� l��(�    -����� ������� �

     
��3L ���@�	m(# �-��;�`# �/ ��<�����  ��5 -� ��5

���# 
��[ -� �� /��7� �<���  	]	� ,  	��,  ���/

    ��@,�< �/ 
������� A��� E�.�� �	LD� . !� �/�/ /�3P�

 �/��7� �� Y	� ���/�/ E�.�� $b �/ �� /�2 
������ -�

O	�# �/ -� /�� .��/�� A���� ��?2  



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /348 ���� / �� !���" 1394 1396 

������� 	
� ��	
� �� �� � ���� �� ������� �� ����� ��!  ����	 
��
��
 ���� &
"�'�� ( 

���� 1��	
�� .  ����
�� �± �
��� ���� �
��� ������ ���� �  ! ���" �� �� �	�#$ %� ��& � '() �� �"��% *�+�, �
- 

�	��� ����  �	��  
����  

 �����P  
����  ��  

�()*+,��� -./0  

1. �2 3� 456  63/2 ± 70/43  62/2 ± 80/44  760/0 

1. �2 3� �9:  37/2 ± 60/46  08/3 ± 80/53  004/0  

 ���;�P 001/0 <  001/0 <   -  

=+��)+� -./0  
1. �2 3� 456  85/1 ± 10/21  83/1 ± 30/22  820/0  

1. �2 3� �9:  78/1 ± 40/23  93/1 ± 20/27  013/0  

 ���;�P 001/0 <  001/0 <   -  

��>�0 � 	��0  

1. �2 3� 456  60/1 ± 10/29  40/1 ± 80/27  780/0  

1. �2 3� �9:  02/2 ± 90/31  58/1 ± 50/31  270/0  

 ���;�P 001/0<  001/0<   -  

�0���?� � 	��0  

1. �2 3� 456  79/1 ± 90/23  79/1 ± 90/24  790/0  

1. �2 3� �9:  73/1 ± 10/26  84/3 ± 90/28  130/0  

 ���;�P 001/0 <  001/0 <   -  


 �� �@��3 A+�+, 4, B  

1. �2 3� 456  57/4 ± 80/117 26/4 ± 80/119 780/0  

1. �2 3� �9:  45/4 ± 00/128  54/5 ± 00/141  003/0 

 ���;�P 001/0 <  001/0 <   - 

  

���� 2��	
�� .  ����
�� �± �/���� %� ��& � '() �� ��
�$ �
-��01� �
��� ������ ���� �  ! ���" �� �� ��
��� *,�2 � 

�� ��  �	��  
����  

 �����P  
����  ��  

�*��� ��+�) ���(�  ��(  
1. �2 3� 456  60/24 ± 40/71  10/34 ± 80/79  240/0  
1. �2 3� �9:  60/10 ± 80/96  45/27 ± 30/130  027/0  

 ���;�P 046/0 045/0  -  

�:�? �?�. ) ���(��+��  ��(  
1. �2 3� 456  60/790 ± 50/3316  50/1829 ± 20/3222  310/0  
1. �2 3� �9:  00/1245 ± 20/4638  70/1948 ± 50/7962  011/0 

 ���;�P 071/0 001/0 <  -  

A0 � E�(�� )�+��  �� ��F  :+� (  

1. �2 3� 456  00/7 ± 14/30  73/15 ± 60/27  270/0  

1. �2 3� �9:  40/5 ± 50/33  30/10 ± 30/46  028/0  

 ���;�P 054/0 022/0  -  

   

    �� ����� � 	����, 
���3L , 0/����� 
1���?#

������F�    ������	���� -��� �����1(3# �/ ���!�!� ����@

�# $���#   /���7� A�� �<���  	]	� �,� �� -� /�5

�# �	LD�   /��s�<)25 �10(    "�	F���� n�.�� �A�������� .

�� �@��>� -�
4�# �/ �<� /      A��� /��3P� -�� ����#�/ �
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-#����  /�/ ���c �h� �# ������ �)29(   -�� ��1��?# .
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��c Y@�� �H#) �[�]# �/ 

 ��7�� J���`��� Y@����  ($ �(���[�]# J����8� ����@
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-�#�/ �# �/��7� A�� �(��4 �   , 0/���� /��3P� -� ����� 
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Abstract 
Background: Postural instability is a major complication of Parkinson’s disease (PD) leads to the 
reduced mobility and poor quality of life in patients. Physical activity and exercise is a part of 
treatment plan to reduce the symptoms of the disease. Water-based exercise is recommended for 
patients with a lower level of mobility. This study aimed to compare the effects of water- and land-
based exercises on patients with Parkinson’s disease.  

Methods: 20 patients who were diagnosed to have idiopathic Parkinson’s disease by a neurologist 
were equally divided into two 10-people groups based on their severity of complications. Both groups 
completed an 8-weeks (3 sessions per week) exercise program. Postural stability and quality of life 
(QoL) parameters were recorded using a force-plate and questionnaire in pre- and post-test sessions. 
Recorded outcomes were analyzed and compared using analysis of covariance statistical test. 

Findings: Postural stability and quality of life parameters improved at the post-test session compared 
to pre-test in both groups. The improvement of these outcomes was significantly greater in the water-
based group. 

Conclusion: Water-based exercises can be more beneficial to improve the balance ability and quality 
of life in patients with Parkinson’s disease. 

Keywords: Parkinson’s disease, Exercise therapy, Postural stability, Quality of life 

 
Citation:  Sadeghi E, Sharifi GhR, Chitsaz A, Shahmohamadi R. Evaluating the Effect of Water- 
versus Land-Based Exercise Therapy in the Balance and Quality of Life of People with 
Parkinson’s Disease. J Isfahan Med Sch 2015; 33(348): 1391-402 

 

Original Article  



 

  

1- �����	
 ��
����� ���� �����	
 ����� � ������ �
����� � �	��	 ��������� ��������� ��� � !�"# ��$��	
 �������	
 %�&�&'( �  

2- �����	
 ��
����� ���� �
��
���	  �	��	 ��������� ��������� ��� � !�"# ��$��	
 ������� �
����� �  

3- �����	
 ������� ���� �����	
 ����� � ������ �
����� � �	��	 ��������� ��������� ��� � !�"# ��$��	
 �������	
 %�&�&'( �  

4- �
����� ���� ���
	 ���,�
�� �����	
�����	
 � �	��	 ��	��- ��	��- ��� � !�"# ��$��	
 ��
����� �  

5- �/��( �0	� �	��	 ��������� ��������� ��� � !�"# ��$��	
 ��,��1 !��	 ����
���2 ��,�3�2 %�&�&'( � 

������� 	
��� 
: ���� ��	
  Email: ks_jalali@yahoo.com   

  

  

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /348 ���� / �� !���" 1394 1403 

������ �	
�� 
�	���� ���� ����� �����	 :27/4/1394 

�� ��� �� �� 
���
/348 
�� !�� ����" �#�$/1394 ����� ���
� :20/6/1394 

  

 �� ����� 	�
��
���� ��� ���� �� ���� �
�
��� �� ��
��
 ����� �   !� �� ���"�

��#
�� 
$%& ��' ) �
�
��� �NICU(  

  
����� ��	�
1 �
�
� ���� ����2� ����� ����1����	 
��� �3���� ����  � ��!1�  

��
�	�� �"#	 � ��$	4&��� � �'�()5  
  
  

�����  

:����� ��
� �� ��� ���� ��
��� ����  �� ��� �����  ����!" �� ���� �#� .%�� ����!"  ��&� �
'14  �� �()�� *�
"  ����!" �� & �&�21  +!, �&�

�- ���-
" ���). +!, ���� /��
� ���).  �� ������ %"!01 .�!���&� �!23
� ��
��� 4� �.�!. & ����!" �  �- 5!67- 8
"�9:  ��� ��  ; ����� & �!�

��&� �- /
' �- ���<=
"  ��>? @��!1 �
A�� B1
� C. �!� ����� & �
�� DE�)- F?!- �"�!� CG3
9- /&� ��� �� .���#  H-�!1 ��
�
I� J�' 
� �K
L �

� C� E(>-  ����!" �� ������ %"!01 �� �MN-�O� �� ��(6� /���). +!, ��� %>P��- �
' �Q�& �  ����!" )Neonatal intensive-care unit �
 

NICU+
� �� �
)"
-�.  
(��S� �� (  �
'91 -1389 ����# W
A"�.  

��� :�� CG3
9- ��� �� �0�X!� �-  /�Y�Y7�1844  ���!"(Z�# ���P ����� ��!- .�I91  �, �� ���). +!, ���� H�3� C� C. ���!"3  �O� �� +
�

NICU  .�"�� CG3
9- ���& /�"�!� ��(6�C"!�" [&� C� ���# ���� �� ��
0(�� 
� *�(�� �� �!?!- �
' ��"&�= ��  �   ��
������� .����# W
A"�  
� 
'

 �� ��
0(��7- ��
1E,� W�Z4�Z��#!-� D
1E,� H-
� C. C(:
� \2/ C�<]� ^!" /��
-  
���� ^!"  �!?& /�_Y-
L �� /�
��� �3!� W
_I'  �& /�
��� �

���3�& %>6" & ������ %"!01 �!?& W�1 
� ��? /�!� ����# ��&; W�" �� ��
0(�� 
� &  ��`Z�SPSS �� H�Y7� �,
>I(�� & �0�X!� �
-; &. 

����� :��  /���). +!, ���� C� E(>-  ����!" �� ������ %"!01 ^!��  �`�-3/59  
� /���3�& %>6" &  
���� ^!" /�_Y-
L �� /%�6I? .�!� �X��

�IG- ��
-; b
73 �� & �I(���" �,
>��� ������ %"!01 C� E(�� ) ������ %"!01 & C�<]� ^!" ��� .�"�!>" ���05/0 < PC9��� ( �IG- � � ���� ����. 

����� :���� C�<]� ^!" �- C�X!� & ���� ��Mc� ������ %"!01 �&�� ��  ����!" � �!�/ �- C�X!� /��Id�' .��
� %�!3&� �� ��
- ��� 
� C�<]�  �� �!�

 ; ���� C. �"����!"  �� ��� 
'2 �- +!, C(0'  ; ���� ���� �eO)- %Y1 
� /�). ��" %Z
� 
'  W
A"� ����� ��
-�; /�!���#�.  

:����� ������ ������ %"!01 /���). +!, ���� /���!"  

  

: �!�� /f(�� �3E? / 
-
� �I�6L ��>1 /f�6" �&�6- /
�&� �I�6L /g���� ��Z *
>1 �h
P; /����S- �>�
-
? ��Y-.  �" #$��� %��&' ��&('

)��*� +&, �	�- �" .�$� ��	�-&� �	 ����	�/ �$0��� 12" �	 ���3" )4�� ���  �) ��	�-&�NICU( . ���`= ���)"�� CYA-

  
S0X�1394 i33 )348 :(1411-1403  

 

  

*�'&$+ �,�-� 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /348 ���� / �� !���" 1394 1404 

����� ��	 
��
 �� ���� ����
�� �� 
����� ����� �� ���� �����  ����� ��	�
� ��"+, � 

�����  

���� �� �	� 
��
�  �
����� ����    ������� ��
�� ����

  
� ��� ���60    �!
�   � " ���
 �������80    �!
�

�$ " �� %
�� ������ ) ���4 -1   *	�� �� ��� ��
� .(

  ��
� .�
�� ������-� .�����/�0���1 � .�����/�0��2�3

       �� ����� 2�0���� *�4$ ��5678$ *��9� ��� .�/�0���1

    ����� ����5: � ����2�; <9�	�� 
���= �
�>�����

�$ )  ?�3  ��6�� A��2�3� �6: �� ��
� .(    ���= �����


�$ 
�: �  ����B "
�� 
� ���� ��    � ���� ������� �

C�D6> ��: �� ��� �6: ��� ��    �������� 
� 2�$�E ���

 ���6�� ���3� ������ � ����� "������ �; 
� ������
  �� ����

F
2� G�= 
�
��$ H6I� 
� �$� 
��� �7�� �9��  J�=

�$ ��DK� ��$
� �� � � ��� )  ���6 -5 
� ��
� �>� .(

 �� A���� " ����
 ��������14  
� � ��
 %
���� ���������

 �� �7M��21   " ��M� C�O ��
� 
 ��� " �M� C�O ��


���$ " ���$�� ) �����7 
5 
2���6�� �Q����� .(  ����I ����?���


�>�R?� �$ 
" �M� C�O �   ���D�� 
2�0��� �� ����  ����

  �� �S�� 
� �T�����Q��� 
���5S���� *���
���6> ����
��$

�
���� 
"��
   �$��7�9��> ��6�- �� .�0���7$ ���  ���� 


)  ��� �
�
�� ���5: � 
��$5.( 

) �
�
�� �����5:Urinary tract infections  ����

UTI������ �� ( �
������ ������  
�6����?� "�U7���� �����

���5: �� �	� � �
�
��    ������� ����� C���7��� ���

) ��� ������� �8-7  ���R??$ �� �7V 
���5: ��� .(

    G��> ����5: 
C����7��� ���$�?1 
C���7���  � �����$

���� 2�� ����7���   ) ���� ���8   ��� �
�
�� ����5: .(

" ?�� *�	M�  V�� 
�2�  ! �� A�� ��-�  ���6� �

)CFU  ��Colony forming unit�6�$ �� 
� (   �� ��7�0

�$ WXO� �M� Y�Z$ ) ���9  
� 
�
�
�� ����5: .(

"
��  \���]= "�^0�� �
���� .� 
����� � ������ �

�$ _�SZ$ �	� � ���"
�� ��� 
� �; 
� �$ 
��   ����

 
��6� ���
�	�� *4$ ����� � ���� <X	M$ <�D-�$

  �����
�� � �
�
�� �M>�� � �
�
�� �
�`$ ���M>

    a �: ��6: ��� �  ?� J���3 �
 ��9�� ��?� 
� ���6�

        ���� C���b$ 
��O ��� 
�
����� ��� �?�0��� J�X: c��]�

�$ "��� d�8M�   �� 
d�8�M� 
� ��=e�� ��� .���  f�:

 ��$ ���g1�� ���D- h
��: ��`��  ) ����>6  d�8�M� .(

UTI  ��$ a�`�� 
�
�� �M� � "��� A��$�; ��  ) ����8 .(

   ��� X7�D$ ��
���� 
�> �� "�$ ��7S8� 
�UTI   �7�M�� �


�$ *�	M� ��g$ i?-  a�� "�$ 
� i?- �DS� �$� 
 ��

F
2� �� �> ��   ��$ ����j� f�k$ i?- �5� �� �0��    �?�

)10CX= 
� .(     ����S1 �X7��� �D�S� 
�> �� C�� C��

 �� V � �7M�� ���7=� ��4/5 -8/2  ��1 ) ���9 
6.(  

   ����� f�:�� 
< $ ��
� 
� �
�
�� "�U7�� ���5:

      
��M3 ��� X7��� 
��$
�� 
���6� ����
�� ��m �B
��:

  ��$ �
��
��� ��
�� h
��: � ��=     �� �b� ��$� 
����

  �
�
�� �����5: ����$
� ���� 
��
������ �� ������� 
���m�

    
� ��B
�: ����� �� ���>��6- . �  ?���8� h
��:

�?�$� �� ����3� �; 
� �
�
�� ���5: ���� �   ���-� ��

�� ����� �� 
�
�� ) ��� 
��
�=�� ���2�11 
1 ���� .(

 ���� ���S��^$ 
� ��������� � �������� 
� �
�
�� �����5:

F
2�  ���K� 
� � ���6� ��V H��; �]= �7M�� 
�9��

� 
�	�� ��`��) �
�� "���� �� �
 ��6� 
12 
1.(  

�n0�= � 
��
�	�� �b0�]$ �� �b]^$   ��� ���
�� 

  C��O ��
� �� X7D$ ������� 
� �
�
�� ���5: o���

" �M�
� 
 � ���   . ����� a��`�� � ��230    �
��$ ������

�b0�]$ 
17 ����� )4/7   �!
�   ��D4$ �
�
�� ��M� (

. ?7���  ���?p��
    ����S1 
� �
�
�� ����5: o���� 

.��� ���7=� �� �7M�� �� ��� �$� � �S1 i?-  ��7=�
 �� 

 HDS$ JS���>
���	�$ o�� � �
�
�� ���5: o��� �q�



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /348 ���� / �� !���" 1394 1405 

����� ��	 
��
 �� ���� ����
�� �� 
����� ����� �� ���� �����  ����� ��	�
� ��"+, � 

�;
 �?b$ �
�$; rX7=�  �
��)  M� " ��M$2(.  

���b0�]$ 
� � �����0�DE� � 
s��n?$ " �����1 � 1244 

����� ��7S� �� �6: ��
�  
�
�� ��M� . � ��
�� 


� 21 ) �����6/6  !
� (.��� �D4$   ����5: ������3


� �
�
�� "�1 �������   a��U?� ��� �� ������� 
� � a��

����1  0��
 �?b$ 
�O ��   �� �7�M�� �
�$; �q� �� �
��

  0�� a�U?� ��� �� ������� � a�� ��������b�DO  .���� 

��?p��
  �
�
�� ���5: �7M�� ������3 �� ���V t��7�


�  �� �7��M�� ���� ���� ���������20 .����� ��
  ��������3


� �
�
�� ���5:    �����1  �0�� a�U?� ��� �� �������

 �� �7��)2500 �?b$ 
�O �� (a�>  �
�$; �q� �� �
��

 �b�DO  0�� a�U?� ��� �� ������� �� �7M�� ���)5.( 


� �b0�]$ � ��T�E �  ��
�	���� ��
 400 ����� 

X7D$ �� ��
� C�O 
" �M� 23  ��5� )8/5   �!
� (�� 

�������  ���  ����5: �
�
��  X7�D$   �����  ��� ��  ���� 


�� b� 4 �5� )39/17  !
� (�
�`?���  ����  "�U7��� 

�6��?�- �
�
��   ?7���)13.(  


� ����b0�]$ � Chen �  ��
����	��
� 
���������   

345 ����� X7D$ �� ��
� �
�$ ��
�� 
��E  ?73�> �� 

�� 
���$ ��� 50  ������  X7�D$  ��� ��
�  C��O  " ��M� 

 ���� � �� ��� 
�� b� 1  ��5� )2   �!
� ( ���  ����5: 

�
�
�� X7D$  ���)14.(  


� ���b0�]$ � Rashed �  ��
���	��
� 
���n$ ���� 

��
�� 100 ����� X7D$  ���     ���  �� " ���M$ 
��
�

A�� �� 90  !
� ��  ���������  ���  ��M�  ����
�
�� 

�D4$ 
��� �� ��
� C�O " �M� X7D$   ����)15(.  


� ������b0�]$ � Chowdhury �  ��
������	��
� 


��7S6U�� �� 319 ����� X7D$ �� ��
�  C��O  
" ��M�    

22 �5� )9/6  !
� (�M� ���
�
�� �D4$  ���)16.( 


� ���b0�]$ � Cetinkaya � ��
���	�� 
� 
������� 

152 ����� �� �� ��
�  �
�$ 
 ���� X7D$ " �M� C�O

     
�
�� ���M� ����  ��?73�> 
����E ����
��24  ���5�  

)9/14 ���� . � �D4$ ������� �� ( !
�    ��6: �����

 ��6�� �Q���      �� ����� ��
� 
" ��M� C��O �����?���


) ��� 
��$ ��� �� ��gj�17.(  

 ���?�$� �
�
�� �����5: ���� �����- �; ��  ������ �

 J�����3 �
 ��9���� ��?��� 
� ������� � ������ <X	��M$

�$        ��� 
�; ��� YD���$ *�$��: �=�?�� �������?� 
 ?�

 �E�$ �� d�8M� ��$ ������3 .�� �;    ��-�� �  �?�

   ����� ���$
� � �7�M�� �m ��   ��?�$� 
�; ���   ����� �

�$ ��� �� �
 � b� <X	M$  ��b0�]$ 
�
 ��� �� .���  �

       ����5: ��� YD���$ *�$��: ���
�� r �� �� 
�B�V

 ��7S� 
" �M� C�O ��
� �� X7D$ ������� 
� �
�
��

 A�8� 
� ���DE��$ �����  "R��� � ��������� )NICU ���� 

Neonatal intensive-care unit��7���
���� (  �����

C�� 
� 
"�M��$�� H87?$  ���91-1389  a�`��� .  

  

��� 	
  

�b0�]$ ��� 
� � �5�!��-  C��� �O 
� 
�6�6Z�   ����

91-1389  ��1844 " ���1  
" � ��
�� � �� �b� 91 

 ����� 
�m� " ��M� C�O ��
�   ���  �����  
�  A�8�

�DE��$ "R�� ���  ������� �   a��$� ��7��
���� 
�  ��B


(o)     ���Z$ ���7�� �������� ���nn8� ��7���
���� �

 ���M��$���K� "�M��$�� ��7�   ����� " �� ��7S� � 

 G�
 ��
%�7�� 
�   
�2��� . ?73�> 
��E ��
�� �
�$

"��� �
�;����> ����
 �����:XO� a���3  <���:XO� *$����

  (i?�- 
���) .�3��>�$�     o���  �?��$ �������j7$ �

  ���gj� o��� 

��$ ������      �0�� a��U?� ��� 

����� �

      ����5: ���-� a �: ��� ���-� 
�U6$�V �� 

����

.��� �� 0�� �6�$�3 �DS� �7�� � �� �7��� � �
�
��  



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /348 ���� / �� !���" 1394 1406 

����� ��	 
��
 �� ���� ����
�� �� 
����� ����� �� ���� �����  ����� ��	�
� ��"+, � 

" ���1 � " ��
 ������    �� A��� ��� ��14  � ��


 �� �7M�� �� ��
�� �������21    ��
� �
����� ��� ��


X7��D$ 
 ?7���� � H��� �  ������   �  ��� ���b0�]$ �
��

" ���1 . ���> u
�= �b0�]$ �� dE�� ���  

�����    �� "��57��� ��� 
%�7�� 
� <
�! �� ���>

" ���1     ��� ��� H����� ��� �� v��� ��-�$ ���U��� ���

" ���1 ��
�� ��6� ���    
� ��
� ��� X7�D$ ������� �

C��  ���91-1389" ���1 
 � �������� ��� ��
� �� �

       w��Z0 �� �  �� _��87�� 
 ����� X7�D$ " ��M� C�O

�]��
  ��
�� �
�$ �
�
�� ���5: ���� 
� ����j7$ �

.�3�> 
��E  

 a��������� ��  
�2��������3�SPSS �8��������S� � 16   

)version 16, SPSS Inc., Chicago, IL   *��6Z� ����� (

"��� ��- <�:XO� 
���K� 
� . � "��57�� ��   " �� �
�;

G�
 �� "��57�� ��      
�������3 ������) �5��!�� 
��$; ���

   ���$�;) ��6�6Z� 
�$; � (
��b$ r��Z�� � ��U���$2
χ 
� (

�]��
 ��
�� �?b$ x]� . � "��57�� ����j7$ �  ���� 
��

 �b0�]$ ��� 
�050/0 < P  �73�> �q� 
� �.  

  

���
	 	
  

 
��b0�]$ ���
 91 �����   73�> 
���E ���
�� �
�$  . �?

  X7�D$ ������� ���$ 
� " �M� C�O ��
� o��� ��2�$

 
��
� ����93/4   H��6I� 
�?��� ���q� �� .�����  ��!
�

) �������04/56     �?�� "���> 
� ( �!
�16-14  ��


 �  ?7��� 
��E ��� ��U���$   ����;15/4 ± 65/17  ��


�?$�� ��  �29-14 .��� ��
  

 �
 ������� �� ���� �D��^� 
�O �� 
��S?- �q� ��

) ���7=�54/50    ��$ *�	�M� ( �!
�    ��q� �� . �����

 ) �� �0�� H6I� 
�� 0�� �6�$�3 �DS�62/73   ( �!
�

     
�U6$��V ��� ��q� �� . ?7��� � �6�$�3 �DS� J� ��

) ������� �7M��43/60 C�3 ( !
�  ����� a��  ��q� �� . 

 "�� �Z$ 
� ������� H6I� 
��� �    
���E ��b�DO ���

 ������� ��� ��U���$ �  ?7���666 ± 2830    ��� a��>

�?$�� � 4200-1150  C� -) ��� a�>1.(  
  

 ����1��� 	
 ��
�
�� ��������
 �������� ������� ��
�� .  ���91 -1389 

	
�����  ���� 	
  (����) �����  

(� )*+�(  

16–14  )04/56 (51  
19–17  )38/15 (14  
22–20  )18/13 (12  
25–23  )79/8 (8  
29–26  )59/6 (6  

/01  
 2�  )46/49 (45  
 �3�  )54/50 (46  

452� ��6��7 (8�9�+  
:6��7  )38/26 (24  

 6; :6��7  )62/73 (67  

(� �<���=  

 � ! >  )57/39 (36  

! >  )43/60 (  
42� ! >  )0 (0  

�8?@>  
 6
 ����  )82/75 (69  

A�3  6
  )99/10 (10  
 � +� 
) 6  + ����A�3  6
(  )19/13 (12  

�*+ !�<0� �9C>  
�D65E  )82/75 (69  

FG �*+  �9C> !�<0�)Low birth weight(  )88/20 (19  
��62H �*+ FG  �9C> !�<0�)Very low birth weight( )30/3 (3  



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /348 ���� / �� !���" 1394 1407 

����� ��	 
��
 �� ���� ����
�� �� 
����� ����� �� ���� �����  ����� ��	�
� ��"+, � 

���� 2 .��
�� ������� $��%& �	�	
� 	
 ��
�
�� '�(� )* �
	
 ��+ ,��-. �* /��� �������� ��������
 

����� ������
  

�����  

�����  

 �!"�   �����P ����  

(����) �����  

�����  

(����) �����  

��� �9C>  

1389 )80/45 (11  )20/54 (13  )00/100 (24  

200/0  1390 )50/60 (26  )50/39 (17  )00/100 (43  

1391 )80/70 (17  )20/29 (7  )00/100 (24  

IC� ���8�* 
��08J�+  )00/50 (14  )00/50 (14  )00/100 (28  

250/0  
(8����  )50/63 (40  )50/36 (23  )00/100 (63  

IC� �8?@>  

 6
 ����  )20/52 (36  )80/47 (33  )00/100 (69  

005/0  A�3  6
  )00/100 (10  )0 (0  )00/100 (10  

 � +�  )60/66 (8  )30/33 (4  )00/100 (12  

/01  
 �3�  )90/60 (28  )10/39 (18  )00/100 (46  

830/0  
 2� )80/57 (26  )20/42 (19  )00/100 (45  

(� �<���=  

 � ! >  )80/52 (19  )20/47 (17  )00/100 (36  

380/0  
! >  )60/63 (35  )40/36 (20  )00/100 (55  

452� ��6��7  
��+��8C3  )70/41 (10  )30/58 (14  )00/100 (24  

053/0  
 6; ��+��8C3  )70/65 (44  )30/34 (23  )00/100 (67  

K��* �CE 
�6�G  )34/59 (54  )66/40 (37  )00/100 (91  200/0  

  

      ��� X7�D$ �������� �7�M�� 
�
�
�� ����5: �q� ��

  ) " ��M� C��O ��
�9/53    �
�
�� ����5: 
( �!
�

  ?7��� C��� .�	5� �� �DS� ��� ��
   C��� 
�1391 

��� ��� �� �7M�� )8/70    
������� o��� �q� �� .( !
�

 " ����M� C����O ��
� ����� X7���D$ ���������� H���6I�  

)23/69  . ���� ��
�2� *!�V ( !
��DS� 5:��� 

��� 
���   
�2��� �� *��!�V ����������� ���7��M �����   

)5/63  ��������� �7��M�� 
����gj� o���� ���q� �� .( ��!
�

)82/75    ��$ ���gj� ���= 
��$ ��� �� ( !
�    �����

 C� -)2(.  

"���  C� - ���2  ��$ ��M�     ���
�� 
� ���  ���

�
�
�� ���5: y�D�
� �>R�� ��  �K?� 
.�3��>�$� ���

   ) �
�
�� �����5: � ����gj� o���� �����050/0 < P (

�]��
 �?b$ �  � " ��M$ 
��.  

#$%  

�� ��� ��� �U���� 
�B�V A��R1 t��7� 9/53    �!
�

)54  ��
�� 
" �M� C�O ��
� �� X7D$ ������� �� (�5�

  
� �
�
�� ����5: o��� ��2�$ . ���� �
�
�� ���5:

 A��R�1 
� 
" �M� C�O ��
� �� X7D$ �������   ����

   ��73�> <
��! ��
�M� �U�� � ����� 
� �� �K��M$

 ��b0�]$ 
� .��� " � G
�2> s678$ 
��S� 
���  ��

 ��0�DE����  sn?$ �
� �� ��  o��� ��2�$ 
��� a�`��

    
��
� ����� X7���D$ ���������� 
� �
�
�� ������5:  

4/11 )  !
�36  )  �� G
�2> (�5�5 ��b0�]$ 
� .( � 

Cetinkaya 
� �������� ��2����$ ������ 
9/14   ���!
�  

)24 )  ���> G
�2> (�5�17 ��b0�]$ 
� .( � Chen  �

 ��
�	��
� ������ 
�
�� �M� 
50 )  !
�6   (��5� ��

  � G
�2> �D4$ 
" �M� C�O ��
� �� X7D$ �������



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /348 ���� / �� !���" 1394 1408 

����� ��	 
��
 �� ���� ����
�� �� 
����� ����� �� ���� �����  ����� ��	�
� ��"+, � 

)14 �� �M��R1 
� .( �������   ��
��	�� �
�  ������ 

 
 ���� a�`��5/12 )  !
�15   ����5: ������� �� (�5�

)  ?7����� �
�
��18 J��Mm 
���O ���� ���� 
(  �� �����>

�b0�]$ �    ��2��$ 
� <���5�  ��� . ?7S� �7�� �B�V

   ��
� 
���m� ��
������ 
� �
�
�� �����5: ���� X7����

 "���Z� ���� �U7��S� 
�������� � �������  ����� 
�����>

����� �� �?�S?	� � ���UM��$�;   "��� a��`�� �
 ���>

  " �??� ���-�� 
*$��: ��� �  ��� �7��� 
��� �   ����

<��5�  ��� �	�$ 
��?p�� . ?��� �
�� ���  <���5�

�73��  
��   ��b0�]$ 
� ���  ���� �6: ��� �� �   
��B�V

    
 ����� X7�D$ " ��M� C�O ��
� �� �� �������� Y^3

   ���z <��b0�]$ �7M�� 
� �$� 
 ?73�> 
��E ��
�� �
�$

 . ���� .�/�0��2�3 ��
� �� X7D$ ������� �7M�� 
" �  


� A��R��1 
���B�V 85/65  ��!
� )44 ���5� (�� 

���������� ���� 
� ��Z$"��  � ?���� ���7�� �� 20 ��
 


 ����  ��M� 
�
��  ��D4$  v ?7���� 
�  0��V�  ��� 
� 

�b0�]$ � 0�DE����  sn?$ �
  ������3�  ����5: 
�
��� 


� ������� 9��� 20 ��
 ���7M ��� )5 .( ����   ��6: 

��� 
<��5� 
� �0���� 
��E ����  ����5: 
�
���  ��� 

���?: *$�: ����` " ??� � �
�� � 8M��d ��  ��E�$ 

�; "��� ���.  

�]��
 
�
�
�� ���5: � " �M� C�O ��
� ��� � 

�?b$      
��73�� ���� .���� � ���-� �
��  ��b0�]$ ��� � 

Maisels � Kring )19 ( �
�1���1  ���
�	��   ����M$

) ���20  ��$� .( ��b0�]$ 
� � Garcia  �Nager ��
� 


 J�X: �U�� ���� �� *DE �
�
�� ���5: �$X: ��0��

� ���   ��`�7� ����      
��
� ��� ��3�> <
��! ����>

�$  �
�
�� ���5: �?�0�� J�X: �� �	� ���?: ��  ����

)  ���1 .(Bilgen 
�	�� ���b0�]$ 
� � �� 
� ��� ��� 


  ��75� 
� ��7V ��
� ��  ����  ��e� �   
�> ��� C��

�$     
�������?� .���� ���`�� �
�
�� ���5: �{� 
�  ����

 a�`�� 
�
�� �M� ��� a�9) ���21 ��?� �m �>� .(

   
��O ��� �
�
�� ���5: C�D�� �� ������ ��
� �6:

�$ �$� 
�S�� d8M$ *$��  <9�nZ$ �� ����  ����

��7��� �]��� �� � �� " � ��`�� ��� � �; �� ����   ���

��7��� ��� ��{e� 
��?p�� �      ���  ����  �D� ��
 ���

�6�� A��23� �� �`?$ �$ �>�R?� ��I ����
 .���  

�]��
 �
�
�� ���5: � ��gj� o�� ���  ��?b$ �  
��

)  � " ��005/0  =P  ��� �������� 
� �� �
�O �� v(

 �� Y^3.M= ���   ��$ "��57��� ��gj� �K-   
 �����  

100    ��� t���7� ��� .��� �D4$ ���; 
�
�� �M�  !
�

�b0�]$  �Levy � ��
�	�� ��  ��
��=����  %
��� �
 

�
���$ ����
�� 
����E "��� 
����� �����M$ ����� )22 .(

��?p�� �� �b0�]$ � Marild � ��
�	�� �� ��{e� ��� 


��$ 
� ���UM�1 �� ���5: �
�
�� 
� ������  ��7�� 

�� 6 C�� �
 ��
�� "��� 
��� ����8�� �
�� )23.(  

   ��?b$ y��D�
� ���� 
��U�� ���M$ <�b0�]$ 
�  
��

) ��D�24 
18 
14�$ �q� �� .(   
<���5� ��� �6:  �


"�� Z$        . ���� " �� ���z <��b0�]$ }��= �?�� �

�$ ��!�� 
������?�     2��� ���U�� <��b0�]$ 
� �� ���

  
����?p�� .�����> 
����E ����
�� �
���$ ������j7$ �����

��0���6>������    ��� 
���$ ��� c��O �� �� 
�
��$ ���

�$ *^7?$ ����� � �  
� 
���.M= ���   �
� �� ��-�

��$ 2�� �$� ��� �� v��� " � �$
�3� �  *�9� ��  ����

. ��� <��5� ���  

   
�
�
�� �����5: � �������� o���� ��������]��
 � 

?b$� 
��� ��"   M� �� �� <�b0�]$ Garcia  �Nager 

)1(
 Chen  ��
���	�� �)14(
 �������� � ��
���	�� 

)18 ( ���� �
� � $�$�� )24( ���8��� ����.  

��� S?-�� � ���5: 
�
���
 �]��
 � ?b$� 
��� 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /348 ���� / �� !���" 1394 1409 

����� ��	 
��
 �� ���� ����
�� �� 
����� ����� �� ���� �����  ����� ��	�
� ��"+, � 

��"   M� .��� ��73� ��2 ��  <��b0�]$ Garcia  �Nager 

)1 
(n0�=� ) ��
�	�� �2(
 $X�� �����E � � )4(
 

0�DE������  s��n?$ �)5(
 Chen  ��
���	�� �)14 � (

��� �
�  �$�$� �)24 ( ����M$  v����   ��$� ���  ��b0�]$ � 

������ ��
�	�� � )18( <��5�  ����� . ����   ��6: 

��� 
<��5� S?-�� ������� �
��� " � 
� �b0�]$ � 

������ ��
�	�� �  ��� �� H6I� ������� �S1  ����.  

����� ���� U6$���V� � �����5: 
�
���
 ���]��
 � 

?b$� 
��� " ��M$  M� )380 = /P (��  ���  <��b0�]$ 

Garcia  �Nager )1(
 0�DE����  s�n?$ � )5(
 Chen 

 ��
�	�� �)14(
 ������ � ��
�	�� )18 ( ���� �
� 

$�$� �� )24 (���M$ v���  ��$� 
�   ���� ��b0�]$
  ���o� 

�����5: 
�
��� 
� ��������� ���1" 
a���� ���� <
���! 

?b$� 
��� �� ������� a�� ���7M ��� .�6:  
<��5� ���

�$       � ��?��� J7�S�� *�$�	� a �: ��� y�D�
� 
�  ����

. ��� %
��� ������� 
� � � ��S�0���7$  

7��`� >���     
� �������� ���gj� o��� �� ��� ���K�

    ��$ ���!�� � �
�� ��{e�� �
�
�� ����5: ����   ����


��?p�� . ��� ���0�� 
� 
��$ ��� �� ��gj�   ���!��

�$  ����; ��
� �� �������� 
�    �� A��� ���2   ��75�

�$ C�O    �; ��
� ����� ��n8M$ ��6: �� 
 M�   ���

��� �3�� �; ��
� �� 
���     ����X: ��� ���  ���p��

   ��� � ��
��8� ���� 
H� 
��� A���    "����� �0��V

.��� a�`�� 
�
�� A��$�; 
���  

���� Z$ �� �$ 
�b0�]$ ��� ���   ��������� �� ����

" ���1 �� � �; A��$�; �� �7�SE �� �� ���   ����
�
��

     
���� �Z$ ���� ��3
 ��K- .��� "
��� 
��� dE��

" ���1 . � � rgV �b0�]$ �� dE�� ���  

�� ���� ���� �; %����E � ���b0�]$ ����� t����7� ���� ���-

A��R1 �$ ��!�� 
�U�� ���    ��7�M�� <��b0�]$ ���

.���> <
�! " �M� C�O ��
� �� X7D$ ������� 
�  

  

������& � �'(�  

�0�^$       ��� _��n$ ��M��R1 ~��O t���7� �� �B�V �

"
��� � 91271  C�� 
�1391 �7��� 
� �   <��^�^Z�

     *�!�V "��M��$�� �	��21 a��6: "�UM��� ���`M���

.��� " �  

��6� �� 
�6��� �� � �     a��`�� 
� �
 ��$ ��� ���S�

    � ��0�k�S$ }��n= ��� 
 ����� �
�� A��R1 ���

��7�
���� A	7�V� *?��1   � ����M��$��  �Z$ ���

�7��� 
"�M��$�� (o) �B
 a�$� �   ���`�M��� <�^�^Z�

   A	7��V� *?���1 � "�M��$�� �	�21 a�6: "�UM���

     "��M��$�� �	��21 a��6: "�U�M��� <�^�^Z� ����b$

�
�2U��Q� �$ ���>. 

  

References 

1. Garcia FJ, Nager AL. Jaundice as an early 
diagnostic sign of urinary tract infection in 
infancy. Pediatrics 2002; 109(5): 846-51. 

2. Khalesi N, Sharaky T, Haghighe M. Prevalence 
of urinary tract infection in neonates with 
prolonged jaundice referred to Aliasghar 
Hospital in Zahedan (2005). Qom Univ Med Sci 
J 2007; 11(3): 14-8. [In Persian]. 

3. Hajebrahim Tehrani F, Valaie N. Incidence of 
septicemia and urinary tract infection in 
newborns with jaundice hospitalized in Mofid 

hospital. Feyz 2004; 7(4): 58-63. [In Persian]. 
4. Islami Z, Ghasemi A. A survey of the urinary 

tract infection in icteric neonates. Tehran Univ 
Med J 2009; 66(11): 843-7. [In Persian]. 

5. Eghbalian F, Monsef AR. Prolonged jaundice as 
an early manifestation of asymptomatic urinary 
tract infection. Urmia Med J 2009; 20(2): 98-
103. [In Persian]. 

6. Huang MJ, Kua KE, Teng HC, Tang KS, Weng 
HW, Huang CS. Risk factors for severe 
hyperbilirubinemia in neonates. Pediatr Res 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /348 ���� / �� !���" 1394 1410 

����� ��	 
��
 �� ���� ����
�� �� 
����� ����� �� ���� �����  ����� ��	�
� ��"+, � 

2004; 56(5): 682-9. 
7. Ratnavel N, Ives NK. Investigation of 

prolonged neonatal jaundice. Current 
Paediatrics 15(2): 85-91. 

8. Jahanshahifard S, Askari F. Comparative study 
of factors related to urinary tract infection in 
children. Urmia Med J 2010; 21(1): 37-41.  
[In Persian]. 

9. Rostami N, Magsodian F, Arian Pour M, Arian 
MR. Prevalence of asymptomatic urinary tract 
Infection in primary school children of Ardabil. 
J Ardabil Univ Med Sci 2005; 5(3): 241-5.  
[In Persian]. 

10. Sayedzadeh SA, Vazirian Sh, Yavari T, Karimi 
L, Soliemani A. Clinical and laboratory aspects 
of urinary tract infections in hospitalized 
children. Behbood J 2009; 13(3): 211-9. [In 
Persian]. 

11. Yousefi P, Cyrus A, Moghaddasi Z, Dorreh F, 
Aravand A. The frequency of recurrence of 
urinary tract infection (UTI) in 1- month to 12-
year-old children without congenital 
abnormalities referred to Arak Amir Kabir 
Hospital. J Zanjan Univ Med Sci 2011; 19(76): 
66-76. [In Persian]. 

12. American Academy of Pediatrics. Committee on 
Quality Improvement. Subcommittee on Urinary 
Tract Infection. Practice parameter: the diagnosis, 
treatment, and evaluation of the initial urinary 
tract infection in febrile infants and young 
children. Pediatrics 1999; 103(4 Pt 1): 843-52. 

13. Ghaemi S, Fesharaki RJ, Kelishadi R. Late 
onset jaundice and urinary tract infection in 
neonates. Indian J Pediatr 2007; 74(2): 139-41. 

14. Chen HT, Jeng MJ, Soong WJ, Yang CF, Tsao 
PC, Lee YS, et al. Hyperbilirubinemia with 
urinary tract infection in infants younger than 
eight weeks old. J Chin Med Assoc 2011; 74(4): 
159-63. 

15. Rashed YK, Khtaband AA, Alhalaby AM.  
Hyperbilirubinemia with urinary tract infection 
in infants younger than eight weeks old. J 
Pediatr Neonatal Care 2014; 1(6): 00036. 

16. Chowdhury T, Kisat H, Tullus K. Does UTI 
cause prolonged jaundice in otherwise well 
infants? Eur J Pediatr 2015; 174(7): 971-3. 

17. Cetinkaya M, Ozkan H, Koksal N. Prolonged 
neonatal hyperbilirubinemia and urinary tract 
infections. Early Human Development 2010; 
86(Suppl): S72.  

18. Shahian M, Rashtian P, Kalani M. Unexplained 
neonatal jaundice as an early diagnostic sign of 
urinary tract infection. Int J Infect Dis 2012; 
16(7): e487-e490. 

19. Maisels MJ, Kring E. Risk of sepsis in 
newborns with severe hyperbilirubinemia. 
Pediatrics 1992; 90(5): 741-3. 

20. Pashapour N, Nikibahksh AA, 
Golmohammadlou S. Urinary tract infection in 
term neonates with prolonged jaundice. Urol J 
2007; 4(2): 91-4. 

21. Bilgen H, Ozek E, Unver T, Biyikli N, Alpay H, 
Cebeci D. Urinary tract infection and 
hyperbilirubinemia. Turk J Pediatr 2006; 48(1): 
51-5. 

22. Levy I, Comarsca J, Davidovits M, Klinger G, 
Sirota L, Linder N. Urinary tract infection in 
preterm infants: the protective role of 
breastfeeding. Pediatr Nephrol 2009; 24(3): 
527-31. 

23. Marild S, Hansson S, Jodal U, Oden A, 
Svedberg K. Protective effect of breastfeeding 
against urinary tract infection. Acta Paediatr 
2004; 93(2): 164-8. 

24. Hematyar M, Emami P. Incidence of urinary 
tract infection in hospitalized icteric neonates in 
Javaheri hospital (2003-2006). J Med Counc 
I.R. Iran 2009; 27(3):343-8. [In Persian]. 



 

 

1- Student, Department of Nursing, School of Nursing and Midwifery AND Students Research Committee, Kermanshah University of 
Medical Sciences, Kermanshah, Iran 
2- Assistant Professor, Department of Nursing, School of Nursing and Midwifery, Kermanshah University of Medical Sciences, 
Kermanshah, Iran 
3- Student, Department of Nursing, School of Nursing and Midwifery AND Students Research Committee, Kermanshah University of 
Medical Sciences, Kermanshah, Iran 
4- MSc Student, Department of Nursing, School of Nursing and Midwifery AND Students Research Committee, Hamadan University of 
Medical Sciences, Hamadan, Iran 
5- Clinical Research Development Center, Imam Khomeini Hospital, Kermanshah University of Medical Sciences, Kermanshah, Iran 
Corresponding Author: Rostam Jalali PhD, Email: ks_jalali@yahoo.com 
 

  

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /348 ���� / �� !���" 1394 1411 

Journal of Isfahan Medical School Received: 18.07.2015 
 

Vol. 33, No. 348, 4th Week, October 2015 Accepted: 11.09.2015 
 

 
Factors Associated with Urinary Tract Infection in Neonates with 

Prolonged Jaundice Admitted to Neonatal Intensive-Care Unit (NICU) 
 

Saman Hosseini1, Rostam Jalali PhD2, Roya Hosseini1, Nasim Masroor3, Edris Abdifard1, 
Mehrdad Maleki-Jamasbi4, Abbas Aghaei MSc5 

 
Abstract 
Background: Jaundice is the most common disease in neonates; prolonged jaundice lasts for more 
than 14 days in neonates and more than 21 days in premature neonates. Urinary tract infection (UTI) is 
a potentially serious disease during infancy and childhood and with replication can cause many 
problems and irreversible effects. This study aimed to identify the factors affecting urinary tract 
infection in hospitalized neonates in neonatal intensive-care unit (NICU) with prolonged jaundice.  

Methods: In this cross-sectional study, from 1844 studied infants during 3 years of 2010-2013, 91 
infants admitted to the NICUs of hospitals in Kermanshah city, Iran, due to prolonged jaundice, were 
enrolled. Via convince sampling, data were collected using a checklist including the demographic 
data, type of the delivery, type of neonate feeding, birth weight, gestational age, presence or absence 
of urinary tract infection and parents' kinship. Data were analyzed using descriptive and inferential 
statistics via SPSS software. 

Findings: The prevalence of urinary tract infection in neonates with prolonged jaundice was 59.3 
percent. Gender, gestational age, type of delivery, and parents' kinship were not related to urinary tract 
infection. Feeding type and urinary tract infection were significantly related (P < 0.05). 

Conclusion: Feeding type has an impact on urinary tract infection and breastfeeding is a priority. In 
addition, urine culture in neonates with prolonged jaundice, or those with unknown cause, may be 
advantageous. 

Keywords: Neonatal, Jaundice, Urinary tract infection (UTI) 

 
Citation: Hosseini S, Jalali R, Hosseini R, Masroor R, Abdifard E, Maleki-Jamasbi M, et al. Factors 
Associated with Urinary Tract Infection in Neonates with Prolonged Jaundice Admitted to 
Neonatal Intensive-Care Unit (NICU). J Isfahan Med Sch 2015; 33(348): 1403-11 

 

Original Article 



 

  

1- �����	
 ��
���������� ���� ����	 ������� �	��	 ����� ����� ��	� � �!�	 
	"# ��$��	
 �%��& '�() �  

2- �����	
 ��
���������� ���� � ��� ��$��	
 �%��& '�() � �	��	 ����� ����� ��	� � �!�	 
	"#  

3- �����	
 ��
���������� ���� ����
�,�	 �	��	 ����� ����� ��	� � �!�	 
	"# ��$��	
 �%��& '�() � 

������� 	
��� 
: ������	 �
���
  Email: ar_mehryari@yahoo.com   

  

  

www.mui.ac.ir  

 ���� ���	
� �
��� ��
����–  ���33  ����� /348 ��	� / �� !���" 1394 1412 

������ �	
�� 
�	���� ����  :������ 	���
30/3/1394 

�� ��� �� �� 
���
/348 �!�"/#�� ����$  
��1394  :���
� 	���
21/6/1394 

  

��� �����	
 ���
� � �������  ���I� II  �III  ��papG �	���� Escherichia coli  

������ ����  !� ��"# ����$�� %� &'� �'(  

  
������� �	�
��1 � ��������� ����2 � ������� �
�� ����3  

  
  

�����  

:����� 
��
�� Escherichia coli� 
������ ���
� �
�� ������ ������ �� ���� � ��  ��!� �"��# 
$� ���
� %&!!� � ����� ������ )UPEC �
 

Uropathogenic Escherichia coli�
� ()%& �� �* .�Escherichia coli ����� ����� ,�
�� �-�.� /�����  0�Adhesin  &!�
�

Adhesin
$� 1)-� )PaP �
 Pyelonephritis associated pili� �� () 
 �� !�2��� #� &# � 3�-� 42� #� 3
5�� 
$� 1�� -�)3
 �
��� ������ 

��1 .&!*
�)-� �
 6)
78�# � P� ��-�)��9) � 
��
�� :;� ��), �� �!&� 
��
� <=> 0�� 
? @���� 
 6)��
�-) � ������ A�-?)
� �� 
8��&  B�&C �

DE�)
 -� �6
� #� F?
:� �)# �96� ���G �� &$� .Adhesin  /��papG 1 H�� ��)-� P ���� � ���� ��
C� � .��� B�
��� IJ� #��K #LM
2��  <&$ 
�


�
!*�� L� �))K ����
6�  N 
$� &!!� &�% � Adhesin  /��papG  ��Escherichia coli ���
� %&!!� � ����� ������ �O
�� &*.  

��� :�� � ���K P"�)�Q 55 #��8� � ������ ����� %
S��� ����� #� J�7� ��
6��� 
�0T 0��%
SU 
$� M
�)!� V8?  �
:� 
:* ��T� &* 0� W1 .  

0
��&?� 
��
��  X�
.��� �DNA N ��Y> � 
$� papG I �papG II  �papG III �
 %�
���� 0�  Z��Multiplex PCR   

)Multiplex polymerase chain reaction��
� ���� (� �6
A ��
C. 

����� :�� 18 ) #��8�7/32   N &?�� (&]��papG � 0� .&����)K 18 #��8� �   N &?��papG �17 ) #��8�9/30 ���� (&]���   NpapG II  �1  #��8�

)8/1   N &?�� (&]��papG III $ �� .���)^ �_ #��8� 0� 
$�   NpapG I 
�
!*�� �U&. 

����� :����   NpapG II 
*�V 
��K &!!� &�  N% � Adhesin  /��papG 6)
78�# � P  ��Escherichia coli  %
S��� ����� 0� %&* �&?

������ � .���  �
:� 
:* ���K ;�`#M� �� &���� *0�� 
� B
�Ja�� �T �� ��)b �
!*� ����� %
S��� ������ 
$�
E$�� �� �
���� 1)G ��� ���T F$�
6.  

:����� ������ Escherichia coli ����� ����� ,�
������� %
S��� ����� ��� 6)
78��#   NpapG  

  

: �!�� c-d ��&:� 9��
1 �
e
)-� ��
�
:� &)L� %��0. "#� $������ %��&
 � $��'�()  ���I* II  �III  ��papG �����+ 

Escherichia coli ������ ��,-. �+ #�/� ����0�+ 1� 2�) ��! .  
:�]� �E*91 %&EU��� #-��1394 f33 )348 :(1419-1412  

  

�����  

 ������Escherichia coli �	
 ��
� ����� ���� �� �

���� ����� ���� ���� ������  
�     �
�!� "!� #	�$% ��

���� �&�   �!� ���!'�� ��(
�  )!*� )2-1( . �����!�   ��!&

 1!!!!�%�%�2 �)!!!!**� ��!!!!(
�  ������ �!!!!3�45 �  

Escherichia coli )Uropathogenic Escherichia coli 


� UPEC (� )	�
���'
"  !
� 2� !��  )*�!6&    "!� )!3���� 


7��� �&� 2�� �%�7� ����� ��8����  � "!�'9 !** :
�� 
 )

�)��*+ !,�-# 



 

  

  
www.mui.ac.ir  

 ���	
� �
��� ��
���� ����–  ���33  ����� /348 ��	� / �� !���" 1394 1413 

 ����� � ��	
	��
�� ������� �� �	�papG ����	� E. coli  �	�
��������� ���� !" � 

:;<=% �!!&!!�� )3�!!>� .!!
  ���
)!!*  �
)!!9 ��90  )!!A��

�3�45 �&� ��6���� �
�) ��  ) ��!>6 -3� .(���' !
" � P 

 "�Adhesin D�3 papG � ���:� ��  �)!*�    7�!E%� �� �3�!�

������ 7��� "� �&� �
�%�3�F �� >��$3 �� 
 �
��  �3��

����� )G H��2 :)> 7��� ��
��
 �2 ��� ���  �!&�I���3��

��J�� K�(3� 
���� �� ���J )8 -7.(  

�!!!=
 "!!!
��'�� ��  �� ��3�!!!� "!!!� K
�!!!N� ��!!!&

Escherichia coli "
��'�� ������� �3�45 F��5 � P 

)PAP  �
Pyelonephritis associated pili(  "� ���

    �!� ��!	�� �
�!OP ��&)�Q�R�=��J "� 7�E%� �
�3��%

��!!�
��
�� �
�    �3�!!� �
�!!J �3�!!63� ��!!&P  



�2�
�� ���� �� ������ ���(� K���% )4( .   �!
 "!
��'��

 ���2P  K�!3 "� �
�'�� �*�I%
�2 )9�
 �
� T> ��  ��!& 

papH �papA �papK �papE �papF  
papG  F�=O%

�)> )3� "��� U
 "� �    K�!3 "!� �3Vpap    �!� F'�!O�  

11 �� ���WJ)� �� :; ������� K�3V �
� �� :V  )!**� 

)9( .FE�� )9�
 �
�     �!
 �)!3��J "� �)3�>Adhesin �

 �!!��2P  "!!�papG  "!!� 7�!!E%� �� ����� K�!!3 Galβ   

)4-1(Galα  7��!� XY� )�Q�R�=��J �� ��	��   ��!&


�2�
��  .���� TN3 �3�63� 7���%papG  #�Z2���� ��

  ��!�
 "!� [Q� 
 "����" �   #�!6��Sec    ��!\� "!�

��!!2 �!!� X!!>�% �'!!�Z2 ) ��!!>12-10 .( D�!!3 "!!�

�� ]
�4�� Adhesin ��& papG  K�!3 "�  ��!& 96papGJ 

 D�!!3)I �(2papGIA  D�!!3)II 
 (96prsGJ  D�!!3)III( 

 :V ^!!��% "!!� ���� ��!!	
 ��!!& ��!!� �!!A�E���   

)papG I �papG II  
papG II�� )� (  ����� 
 )3�>

�)3��J     7��!� ��!OP �
� �!� �!A�E��� ��&   ��!&

.)*�6& :����� �*�R�� �_3 ��� �  D�!3 FRII  :V ��papG �

� " `��%�� :�63� �� �'
����� 
 �
�43���2 �� "�R
� ���

 
 ����� FRIII  :V ��papG   ^�%�!� �3�63� ���6�� ��

�3 ��5 "� .���
a�   D�!3 :���I � !
     `�!�%�� ��!*& �:V

R���*� ��� "� :�63� �� :;� ) ��� �)O3 "���*>9 .( b)&

�G�9 T&
c2 ��� �����   �!��*> :�!=���
 � !
   D��!3�  ��

��
d :V �&� )**� )�� � :;  e
� "� �&Multiplex PCR 

)Multiplex polymerase chain reaction (3 
!!�� 

����� ��:�� 3�
���� :; �� "3�'3 �&�  �$!>  :��!$% 
 

�N�
"6 �� ��
� � ]��R�Y���.  

  

��� 	
  

"3�'3 �'	 �� [2 ������ ��& ��8O
���; �� ��
;  ��&

��8O
���; "� :��$% �$> XY� �*�R�� �* �
� �� 
 FN�

^�f�   �O�  ��&Blood agar �MacConkey agar  


EMB agar )Eosin methylene blue agar  �!O� (

 �� [2 .)3)> ����24 �5��� �*��     "!���
 )!>� ��!&

  :�!!��; �!!� 
 �!!����    �!!��'=% 
 �!!E�gO% ��!!&

'�!!!!>�����
��  ��)!!!!�%55 "!!!!3�'3 � ����!!!!��   

Escherichia coli  )!
��J �
���*> )13.(    :��!*5 "!�

"3�'3 
� ���<� ���)3���� � Escherichia coli   F!��5

������ �!!3�45  :V ��!!	
 "!!�  ��!!&papG II  
  

papG III :; �� % �!!&i��!!� �)!!> )!!�
�  ��8!!O
���; ��

a
�=��  .)
��J "�$% j�)� ����% ��8O3�� ���*>  

 k��g��� �$	DNA    �
�!�l �!�� ���� ��� ��

) :��
� ��6
� 
 �=��3V0041MBK  .)!
��J ���4��� (

"!!��3�� �  :�!!��;Multiplex-PCR  F��!!>"!!�9�� � 

 "�R
� :������%�3�95 "	�� �  ��3�!�     ])!� "!� ���!J  

7 "�9�� �"N��� �  :������%�3�94 "	�� � ��3��  ���J

 ])!!� "!!�1 "!!�9�� �"!!N��� �  7�!!E%�68 "!!	�� � 

��3�!!�   ])!!� "!!� ���!!J2  "!!�9�� �"!!N��� �  ^!!6�  

72 "!!	�� � ��3�!!�  ])!!� "!!� ���!!J3  ��)!!�%) "!!N���  
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 ����1. �	
 �� 
� �� ���� ������� ��������� ��� ���	�  �  ���papG )13(  

��
��� ����� )'3 -'5(  ��
��� �	�  ����� ���  ��
  !  "��)papG(  

TCGTGCTCAGGTCCGGAATTT 
TGGCATCCCCCAACATTATCG 

f193 -96j 

r653 -96j 
bp 461  )*�)I (96papGJ 

GGGATGAGCGGGCCTTTGAT 
CGGGCCCCCAAGTAACTCG 

f383 -2ia 

r572 -2ia  
bp 190  )*�)II (2papGIA 

GGCCTGCAATGGATTTACCTGG 
CCACCAAATGACCATGCCAGAC 

f198 -prs  

r455 -prs 
bp 258  )*�)III (96prsGJ 

  

��3�!!�   ])!!� "!!� ���!!J1  "!!�9�� �"!!N��� �  ^!!6�  

72 "	�� � ��3��   ])!� "� ���J4    ��)!�%) "!N���17 

(F=�� 
 "�9�� �  �
�$3 ^6�72 "	�� � ��3��  ���J

 ])� "�7    !
� �� ���4��� ���� ��&�'
��2 .��� "N���

 7
)	 �� :���;1 �)�; ��� )13(.  

`��g�   "!� T*��
 K�(3� �$	 �)> ���4��� ��&

  m�!!>  !!
�)!!3��� �!!YN� a; :4/11  ��!!��R
�=��  

X. PCR buffer1  :���� "�2 ����R
�=�� 2MgCl   "!�

 :��!!!!��7/0 ) ��!!!!��R
�=��Mm 5(dNTP mix 

)Deoxyribonucleotide triphosphate ( :��!!�� "!!�  

6/0  ����R
�=�� 
�    �!& ���4�!�� ���!� �!'
��2   K�)!�  

5/0 =�� #
�!3; ����R
� Taq polymerase    :��!�� "!�  

3/0 "3�'3 ����R
�=�� � DNA 4  #(9 �� ���R
�=��

 �
�$320  "�$% ���R
�=�� )>    ���!� ���4�!�� ���!� 


�!!��J )13(.  :�!!��;Multiplex-PCR  ��8�!!�� ��

BIORAD   7�!!Ef� �!!���� �!!$	 .)!!> K�!!(3�� 

"3�'3  ���J; 7V �
� �� �&2 )A��   7�!N�3� �!��
  


 p!!!!3� �� )!!!!��   q�� 7V ��8�!!!!�� �� ��!!!!��;  

BIORAD  �!!����J�)!!
����� .  �!!� ���!!�; ��!!&   

�� ���4�!!!!�� K�!!!!3  ���!!!!��SPSS "g!!!!63 � 19   

)version 19, SPSS Inc., Chicago, IL(  


:���; ���; ��&�  !A�%�4� )Friedman test (  ���!�

���J ���� F��f% 
 "
�(%.  


�#$	 	
  

 D�'(� ��55 "3�'3 �    :���!'�� �� �)!> "�$% ������

������ ��8��� �3�45 "� Z����     �����!� ��!	
 "!�

Escherichia coli :; ��   �� ���!� �)��� ]��r� "� �&

 D�'(�18  ) "!3�'37/32  )!A��  :V )!	�
 (papG 

���)3 � �� "� � � 
 ��)�%� 17 ) "3�'39/30   ()!A��

�����  :VpapG II  
1  ) "!3�'38/1  ()!A��   )!	�


 :VpapG III    "!3�'3 �� U!
 s�!& �� .)3���   :V ��!&  

papG I    �!*t'& .)!O3 �
���*>�    �� U!
 s�!& ��

"3�'3 �&� � :V 
� " #!& ���     )!
��83 �)&�!O� :�!��

 7
)!!!	)2 .( :�!!!��; u
�!!!�3Multiplex-PCR  ��  

 F=>1 "3�'3 ���'& "� ��� �)�; ��<� ��&.  

  
 ����2.  �
����% �&'����	
�  �  ()�*+papG ,
	�
 '-  ���

�'�'-�  

 !   %��&�)�'�%(  

papG I )0 (0  

papG II )9/30 (17  

papG III )8/1 (1  

papG I + papG II )0 (0  

papG I + papG III  )0 (0  

papG II + papG III  )0 (0  
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./0 1.  1���
Multiplex PCR )Multiplx polymerase chain reaction ( :�&�' ,� 34 �� 56��� ,�

7
�8
 �bp 50 ;���0  �  �<=+papG III ;���0  �  �<=+papG II ;���0 ,
	�
 ;��>+ ?'��0 ��� � 12 ;13 ;14  �

15  �  ����papG II �
�� �	A �� bp 190 �
-	�. 

  

(�)  

Adhesin  D�3papG  ]
�4�� D�3 "� �����papG I �

papg II  
papG III  "!���
 j��� �� .���     !
� ��!&

T&
c2�  D�'(� ��55 3�'3" �   Z�!�� :���'�� ������

     D�!3 D��!> ������� ��8�!�� �!3�45 "�II Adhesin 

 D�!!3papG  .��!!� ��!!O�� �!!8
� D�!!3 
� "!!� ��!!63 

Johanson  )v�� ��O� �� :���='& 
T&
c2 ��   �!�

"3�'3 �
� �5��)� 
 ������ ��&�    )!3��'3 �)&�!O�

"� 71 )A�� )	�
 :V papG+  .)3��� � �*t'& D��>

�FR "� ��& "3�J � Adhesin D�3 papG "3�'3 ��  ��!& 

Escherichia coli �)> �)	� :V j��� ��   ���!� ��&

 w!�%�% "� �_3  :VpapG I 1-0  )!A�� :V �papG II 

46-36   :V 
 )!!!A��papG III 23-17  )!!!!A��

e���J 
��J) )14.(  ���G�9 d�Nf%�   )!A�� :����

  :V �� U!
 �!& D��>    �!� �!& "!���
    ��!&Johanson  


) :���='&14 (�>�� �N��Y�x      �� "!� �!*��  !
� "!�

 :V �3�
��� ��3 �G�9 T&
c2papG II  :V ��papG 

III     :V �� �!��� :V 
� �!& �!3�
��� 
 ��O��papG I 

.��� ��O��  

 ��"!!!�R�Y�  �Johnson  ��!!!O� �� :���!!!='& 


3�3� �
� �� �=
��;�   ��!�  ��)*y �
 
  �R
� ���� "�

 )!!3��� �)!!> ������ �!!3�45 ��!!y��!!�3 D�!!'(� �� �  

74 "3�'3 �  Escherichia coli  ������ �!3�45 F��5 �

 ��)�%20  ) ���!�27   "!3�'3 �� ()!A��    :V )!	�
 �!&

papG III  
5  ) ���!�7  )!A��(   :V )!	�
papG II 

 )3���& 
"3�'3 s�  :V ��papG I ) �>�)3 ��15(.  

�*�R�� �_3 �� :�63� ��� �   D�!3 F!RII V :papG   �!�

  
 �'
����!� 
 �
�43���2�   D�!3 F!RIII  :VpapG   �!�

�J� .)*�6& ^�%�� ���6��    �!G�9 T&
c!2 �� "!y� 

"3�'3 �'	 ��&    "!� Z�!�� ����� �� �)> ��
;  �!3�45

 ������� ���(�  ]��&�!_% D�3 �_3 ��   U!�=4% �*�R�!�

 )!3��� �)O3 �!�� �     K�!(3� ]�!�R�Y� �!���� �� ��)!> 

 �)&�O���J
� "� )
  6N%�# )*�� `��%�� :V �& �� 

.���)3 ���Y� ��*�R�� ]��&�_%  
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� �� Nf%�N�   2�V ��O� ��

�N� "�
"6 � 3�
���� � F!R  �!&�  :VpapG  "!3�'3 ��  �!&� 

� �� �)> W���:���' � "� Z���� �!6��  2 ���!9��43�� !
� 

"3�'3 
 ��9 �&� 5��)� �����    )!> zg!O� .)*�����2

 �� "�194 3�'3" � � "� `����� :���!'     �!3�45 "!� Z�!��

���6�� ) ���934 "3�'3 ()A�� �&� ���:���' )	�
 �  F!R

papG II  
25 "3�'3 )A�� 3 �&��  )!	�
 �  F!RpapG III 

x)3��� R�9 ���  !& "��s  !
U ��  "!3�'3  ��!&   )!	�
�  F!R

papG I ���3)3� �� �
Z5 .
�   ��76 3�'3" �    "!� `�!���

��:���' 2 ��9 �3�45 "� Z�����43��
�� 43  )	�
 )A��

 FR�papG II  
29  )A�� )!	�
 �  F!RpapG III  x)!3��� 

&�s 
U "3�'3 ��  )	�
 �&� FRpapG I ) )3���316.(  

 
 �!!G�9 T&
c!!2 ��"!!� �N% ��!!�
!!��  ������!!O 

Nf%�]�N ���� ������  !>�D�  :VpapG I   
 �4!A !
�  ��

 �
)91  .��� ���� )A���� Nf%�N�  !y ��O� �� "��  

 ^��%Zhao �)> K�(3� :���='& 
   !>�D�  :VpapG I  ��

"!!3�'3 �!!&� ������ ��:���!!' 14 )!!A��  .��!!�38 )!!A�� 

"3�'3 �& )	�
  :VpapGII  
8  )!A��
)	�  :VpapG III 

���� ) ���17 �!�3 j��� �� .(
u  "!�    �)!�; �!���� 

�� T&
c2 !��� � F!R  �!&�  :VpapG ) F��!> papG II  +

papG I�papG I   +papG III  
papG III  +papG II( 

& ���s 
U "3�'3 ��  �& "!�  ��!�  #!&   :�!�� �!��*>�
 

)O3x ��� Nf% ��� !N�    ^!��% "!�Johnson   ��!O� ��

��;
�=    �)!> K�!(3�58  ) ���!�31   ()!A�� "!3�'3  �!& 

�����  :VpapG II 
 32 ) ����17 ���� ()A���  :V

papG III ���)3  !& �� 
�s  "!3�'3 ��  :VpapG I   "!�

�$*%�
  �� ��� .�>�)3 ��	
9 ) "3�'35    �!& ()!A��

 :V 
�papG III  
papG II �"   ��!� #!& �  �� 
 :�!�  

2  "3�'3)1  :V 
� �& ()A��papG III  
papG I �" 

 ���#& :��� ���*>�
 ) )>18.(  

 T&
c!!2 ��Karkkainen  ��!!O� �� :���!!='& 



� �!!� )!!3Z*�� �:���!!'� ����� �!!3�45 "!!� Z�!!����   

25  "!3�'3 )A��    :V )!	�
 �!&papG II �12   )!A��

�����  :VpapG III  
1 "3�'3 �� )A��  �&�����   �!&

 
�� FRpapG II  
papG III )3��� )19.(  

��3u
 � 
  "� ��� :�O3 "�R�Y��FR  �!&�  "!�  !3�J" � 

 :VpapG � ��� :��%       :�
��!� �!�� �!� 
 �5�!� "!�

 e
� ^!!!��%Multiplex PCR �!!!��*>�
  .��!!!�

 !*t'&� �  :VpapG II  �!>�
   
�!%   )!**� )!� :V� � 

Adhesin D�!!3 papG �"!!
��'� � P "!!3�'3 �� �!!&� 

Escherichia coli    ��8�!!�� �!!3�45 �� �)!!> �)!!	

������   .�!!�� :��!!$% �$!!> ��"!!�R�Y� � �'|�!!3 
 

:���='& )
}�  
� w�Y� �� )>��   "!� :V pap 
 fim 

~�!!	 �
�!!>  
�!!% :V ��!!& )!!� �)!!**� � "!!
��'�� �� 

"!!3�'3 �!!&� Escherichia coli ���!!��)	 �)!!> �� 

�3�45 ��& ������ �� �$> :��$% ��� )20  .(  

�� ]��R�Y� ��
)f�  "!� ��  :��!
�  �!� �
� pap 

K�!!(3� �)!!> ��!!�� ��!!O�� "!!� D��!!> :
�!!2� pap �� 

�
�43���2 ��63 "�  ���!6��  )!��i%  �)!>  ��!�� �� 

"�'	 �� "�R�Y� � ��>�� 
 K���     :
�!2� D��!> �!O
��

pap  �!!!
�43���2 ��6/66 
 )!!!A�� �� ���!!!6��   

3/33  )A��e���J  �)!>  �!�� )21 .( � �!*t'& �� 

d!!�Nf% :��	��!!� 
 :���!!='& �!!� �
� "!!3�'3 ��!!& 

�����)	 �)> �� �3�45  ��!& �������  e���!J  )!> 

 :V D��> "�papC 3/36 �� )A��   :
�!2� .)>��pap 

  ����!� �� 
 �!�� �3�$	 D��> �����  �!3�45  ��!& 

��
�43���2 "� w%��� ��O�� �� ���6�� 
  ���
����!� 

:
)�  �!�Z5  e���!J  �!�  ��!> )22� .(  !
  !6�i"R� 

��  )!3��%     w�!�; �� �� �!>��� �!� ]�!5Z��   �!��*>

�45 
� T�2 �3���� ��&��=&�� 
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www.mui.ac.ir  

 ���	
� �
��� ��
���� ����–  ���33  ����� /348 ��	� / �� !���" 1394 1417 

 ����� � ��	
	��
�� ������� �� �	�papG ����	� E. coli  �	�
��������� ���� !" � 

R�% )*3���)  6��
 ���*> .��
; #&��� �&�
 I%
�2�  

!!A�E���� Adhesin �!!$�3� ��� 2�!!�� P  �� "!!�

 7�E%�Escherichia coli ���� "� �&� 3�63��  TN3

�A�� � ��
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� ��'5 F9��� K�(3� �� "� �*��� ������
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Abstract 
Background: Escherichia coli strains with ability to cause urinary tract infection (UTI) are called 
uropathogenic strains. Uropathogenic Escherichia coli expresses a variety of cell adhesions, such as 
adhesion PaP (pyelonephritis associated pili), that causes the urinary tract infection via binding to the 
surface of epithelial cells. P pili facilitates the colonization of bacteria, prevents the elimination of 
bacteria via flow of urine filtration and increases kidney tissue proliferation and invasion. PapG 
adheres at the tip of P pili, and has three different classes. This study aimed to identify and determine 
the frequency of encoding papG genes in uropathogenic Escherichia coli.  

Methods: In this study, 55 samples of patients with urinary tract infection werecollected from clinical 
laboratories in Tehran city, Iran. After the extraction of bacteria DNA, the papG I, papG II and papG 
III genes were investigated using multiplex polymerase chain reaction (Multiplex PCR) method. 

Findings: 18 samples (32.7%) were papG gene positive. Of those 18 samples, 17 (30.9%) were papG 
II, and 1 (1.8%) was papG III gene positive. PapG I gene was not detected in any of the samples. 

Conclusion: The results showed that papG II gene is the most common gene encoding adhesion papG 
of the P pili in Escherichia coli isolated from urinary tract infections in Tehran. This could be valuable 
information in the diagnosis of urinary tract infection and provide future treatment strategies. 

Keywords: Uropathogenic Escherichia coli, Urinary tract infection, Fimbriae, PapG gene 
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Comparing the Effects of Using Isoflurane and Propofol on Shivering after 

General Anesthesia in Patients Undergoing Elective General and  
Orthopedic Surgeries 
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Maryam Valadi2, Maryam Bashiri2 

 
Abstract 
Background: Chills are muscle contractions and involuntary movements that the patient is not able to 
control them. Chill (shivering) is a frequent complication after the general anesthesia, which is due to 
the use of anesthesia drugs and hypothermia; it can increase oxygen intake, systemic blood pressure, 
and heart rate and can cause cardiac arrhythmias in patients. One of the mechanisms for decreasing 
postoperative shivering, is the use of the drugs that create less shivering. A variety of anesthetic drugs 
are used during anesthesia that each one has its own special side effects (complications). The aim of 
this study was to compare the effects of isuflorane and propofol on postoperative shivering in patients 
underwent general anesthesia for elective general or orthopedic surgeries.  

Methods: In a double-blinded clinical trial study, 100 patients at the age of 18-65 years, who 
underwent elective orthopedic and general surgery in Imam Khomeini Hospital in city of Ilam, Iran, 
were randomly divided in two groups of 50 during the years 2012-2013. The occurrence and severity 
of postoperative shivering was compared in the two groups and via 0-3 classification scoring. The 
findings were analyzed via SPSS software using paired-t and chi-square tests. 

Findings: 47% of the patients were women and 53% were men. Between the gender and postoperative 
shivering (P = 0.067) as well as between the age and postoperative shivering (P = 0.774), no 
significant relationship was found. There was no significant difference between the two groups of 
isoflurane and propofol in postoperative shivering (P = 0.211). 

Conclusion: In adult patients undergoing elective general or orthopedic surgery, to reduce the 
postoperative shivering, there was no difference in using isoflurane or propofol. 

Keywords: Isoflurane, Propofol, Postoperative shivering 
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Abstract 
Mindfulness and psychotherapy integration movement has begun since the 1970s. Mindfulness-based 
therapies such as mindfulness-based stress reduction (MBSR), are widely used in the treatment of 
patients with chronic medical conditions. These therapies focus on the present moment awareness and 
acceptance as an important aspect of treatment. One of the major public health problems is functional 
somatic syndromes and somatization. There are a few effective treatments for them. These two 
problems have been united with the term as bodily distress syndrome (BDS); the clear somatic basis 
has not been found. Of the new therapies in the treatment of bodily distress syndrome are mindfulness-
based therapies. These therapies, via mind and body awareness training and connection between mind 
and body, increase brain gray matter in the insula, hippocampus and prefrontal cortex. They increase 
activity of the left frontal areas elevating mood and boost the immune system, too. These therapies 
improve mental performance related to its acceptance and decrease the symptoms of bodily distress 
syndrome. 
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