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The Effect of Two Types of Exercise Therapy on Improvement of Stress Urinary 

Incontinence in Women 
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Abstract 
Background: Stress urinary incontinence (SUI) is a common problem among adults living in the community 
and it is more frequent in women. Its incidence increases with age, the number of pregnancy and body mass 
index (BMI). So far, several conservative treatments have been proposed for the treatment of stress urinary 
incontinence. The aim of this study was to evaluate the effect of two types of exercise therapy on symptoms of 
stress urinary incontinence.  

Methods: In this single-blinded randomized controlled trial (RCT) study, 41 patients with stress incontinence 
with age range of 20 to 65 years were recruited and randomly assigned to two groups, biofeedback and 
abdominal exercises. Quality of life and muscle strength were investigated by international consultation on 
incontinence (ICIQ) questionnaire and standard oxford scale grade (OSG), respectively before and after the 
intervention. 

Findings: After 12 weeks of treatment, quality of life improved in both groups (P < 0.01). Pelvic floor muscle 
strength was also increased after treatment in both group (P < 0.01), but, there was no statistically significant 
difference between the quality of life and muscle strength between two groups (P > 0.05). 

Conclusion: It seems that adding abdominal muscle training to pelvic floor muscle training (PFMT) have no 
statistically significant impact on the rehabilitation of the women with SUI. 

Keywords: Stress urinary incontinence, Pelvic floor muscle training, Biofeedback, Abdominal muscle training 
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 �= $���I A��5� �3mm 4  .&' %��� ����� �g	3�3 �	�* �
 + ����

 $���I �$��M� ��mm 4    7"��3��
 f��	�	��Y=2g/cm 492/0   a���>�

  $������I ��	3+�#�@���� � $���Y�Zmm 6  7"�����3 ����
 f����	�	��Y=   
2g/cm 732/0   $����I + �	�#�@� � $Y�Z a��>�mm 8   f��	�	��Y=

 7"��3 �
2g/cm 9721/0.&�= $ � �
 !>	Hb $Y�Z a��>� � 

%���      ����� ����� + !�-HR G��>Y�U� �
 ���3 �
 f�� $N�
 a��>� �

f����N A���� �� %��L� �     7���	  �� %&�' ��(��  ��*DXA  !��9-# �

%��� ����� �
 cu� ) &' ��N�� �`� �� f�� $N�
 a��>� �15  ���>
� .(

%���   {�^�
 !"&��� &��
 f�� $N�
 a��>� �    %���� ���>
� <� ��3   a���>� �

  4�'�# �� �= W��" ��b �
 �3 ��' ��N�� �`� �� (f�	�	��Y=) ����� �

�R�+ �+� ��� <� .&*�    ���>
� ��
 cu� !�9-# ��*2cm 8 × 20 M3  ��	

 k���� �� f�� $N�
 ���D��	lm3 ! ��
 ��`�� �
 .&����BMD  WS�Z

 �+� <�DXA�  ��R�+ $���I &��
      �+� ��" cu�� !��9-# ���*
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������� �	
�� 
���� �� ��	 ���� ����� ����� ���� ���	
�� !���"
# � 

!� ��'�D� f�	�	��Y=  + 4��^N� �
 h�
�� k���� �3 &'�
 �		]3 W
�R ���'

�	M3 �
 �= 4*�"    ��N��� ��`� �� �
 �+� ��� <� .&�= $ � �
 �9 � �

�o !-	( ���N���p
 !-	( �3 z 15 ��
   $����I �" cu� !�9-# �

 �� �*mm 5  ��&>3 .&' �	M3 ���
3 �6 �9 �12  +15 ��
   !��9-# �

%&����� g	3�3 �
 cu�  �5   + z��o �!>	Hb ��p
 ��p
 !-	() %+��

.&' ��N�� �`� �� (z�o !-	(  

 �9 � f�5�� �+�DXA :f����N �+� �
       ��" ���� ��
 ����3 ��


!
�o �	Z�� �� !�9' ��* %�M� !��&R �       ���� ��
 ���
 �&����� ����R �*

a��>� ��+^N� �	Z�� �� f�� $N�
 ��*   .$�N�� G��S f����N ��-� �

%�M� <� &>
 f�� $N�
 $���I ��	�)�*   !�L-( $��R �� ���" ��*

t�S W
�R + |&�� ��= G��		]3 + $
�l �&
   ���� <� q$� � ���" �`� 

  ���
 ��� �;	�* �+�  �mm 5     ��R�+ ���< �� cu�� !��9-#   ���*

!� ���R f����N �� a��>� !��	���Y= %�V� .$N��  ���
 4���<= f�5�� �

 $���Imm 4       f��5�� ���< X��' ��
 (�	3+�#�@�� � $Y�Z a��>�)

    f���	�	��Y=�8�� $�����I +� �����
 W��Z��� ����� !�����3 + $��N��

a��>�) S �
 (!>	Hb + �	�#�@� � ��*.&���� ���93 �
�;� G��  

��
 �� ��&�
�      $����I ��
 cu�� !��9-# �mm 5   ^�	� �+�

   $����I Fx�  + &' %��� ���R �9 �mm 4     a���>� ��" f��	�	��Y=

  ���
 +� ����" �N�I� �
 .$N�� ���R �= �+� ���
 <+�#�@� � $Y�Z  �

��
 A��5� ��= �+� cu� !�9-#  �
 �cu� !�9-# ��*3  �" ��


%&�����   45��  %�8� � d �3 �9 � + &	 � ���
 �p
 ��	�
 ���N� �

  ) ������ � 7"���3Norland XR-46 system; Cooper Surgical, 

Fort Atkinson, WI, USA     ���*������# ��3 &����� ��	M3 (BMD �

Bone mineral content )BMC + (BA    + �-�S�Nu
 .&��= $ � �


�
�� �+&
  �!���3 ��
    �����5� ��
 cu�� !�9-# �8�� �   !�-HR �

 �
 cu� !�9-# G�VLS A��5� �3 &' �N�I�6   %&������ ��" ��
  �

  $����I ���
 �g	3�3 �	�* �
 + &	 � �$ � �p
 ���N� �� f�� $N�


   g�	3�3 ��
 �z�o !-	( + z�o �!>	Hb ���N� !�9'9 �12  +15 
  ���

��
 ��+^N� ��
 �* �
 .&' �N�I� �9 � ��*  ��
�� �+&
 �*    ���N�� !����

 �9 � �* ���;	
 $R� ��`�� �
 + &'3    ����� ��
 ��
 .&���� ���93 ��


 A����5� ��45      d�� ��� �$����M� �� ���" &���= $�� � ���
 �9�� �

%<�&�� ��	� ! ��
 ���
 �* .$N�� ���R %��L� � ���� ����= ��*  

�`�� �
 �&�
� ��    %��� ���<�3 ����
 !�>	Hb !� ��
 �    ����<= ���*

Kolmogorov–Smirnov  ��� ����<= ��� �� .&' f�5��050/0 < P 

!� �� ���
 !>	Hb Q�N ���
   �����T� ����
 + &' %��� �    <� &���
 ���*

���<= !� %��L� � �������#�� ��*  q&'�
 ^�   ������ �	T
 �� ����� ��

050/0 < P ��
  �$-� �	�* �
 +	�"$      ��* <� %&��= $� � ��
 ��*

 �9 �)BMD �BMC  +BA(   !8���H�* g��I i��b <�Pearson 

 ��	�� ��� ^	Y����= +   f���� <� %��L��� � ���
 ����������#��  ��^��N�SPSS   

���� �  20 )version 20, SPSS Inc., Chicago, IL(  ��^53 ����

$N�� ���R W	-V3 +.  

  

���
	 	
  

 %<�&��� ��*������# ��	>� t��V�� + �	8��	�      <� %��L�� � ��
 %&�' ���	�

 %�8��� �Dual-energy X-ray absorptiometry )DXA a&��� (

Norland XR-46  a+&� ��1 .$ � %&�=  

  

���� 1 .�	
��	
 � ������ ��	�
 �����
���� ������ ��	� ��� �� ������� �� ��
��� Dual-energy X-ray absorptiometry )DXA (��
 Norland XR-46  

BA )cm2( BMC )g( BMD )g/cm2( ) ��� �
	� ��	��cm( ����  

29/0 ± 00/68 28/0 ± 34/33 0040/0 ± 4887/0 5/1   ,-.��-�± ��-/� 0�"1�� 2%"�34 ��  
 54/0 ± 37/68 57/0 ± 47/33 0050/0 ± 4896/0 0/3  

37/0 ± 94/67 38/0 ± 39/33 0030/0 ± 4913/0 5/4 

89/0 ± 52/67 51/0 ± 04/33 0070/0 ± 4925/0 0/6 

56/0 ± 68/68 45/0 ± 17/34 0020/0 ± 4974/0 5/7 

11/0 ± 82/67 36/0 ± 58/49 0040/0 ± 7311/0 5/1 �5�34 �� 

22/0 ± 95/67 25/0 ± 85/49 0010/0 ± 7336/0 0/3 

09/0 ± 65/67 14/0 ± 99/49 0010/0 ± 7357/0 5/4 

17/0 ± 94/67 32/0 ± 00/50 0020/0 ± 7359/0 0/6 

13/0 ± 91/67 47/0 ± 33/50 0060/0 ± 7379/0 5/7 

33/0 ± 84/67 18/0 ± 99/65 0070/0 ± 9727/0 5/1 �/-67 

05/0 ± 79/67 56/0 ± 13/66 0030/0 ± 9729/0 0/3 

02/0 ± 87/67 16/0 ± 18/66 0020/0 ± 9750/0 5/4 

08/0 ± 87/67 10/0 ± 10/66 0010/0 ± 9751/0 0/6 

12/0 ± 10/68 09/0 ± 54/66 0010/0 ± 9770/0 5/7 

BA: Bone area; BMC: Bone mineral content; BMD: Bone mineral density 
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������� �	
�� 
���� �� ��	 ���� ����� ����� ���� ���	
�� !���"
# � 

���� 2. ���� #$�% &
�'()� *��		+, -
�.% -/�� 0�� �� Bone mineral density )BMD (1�2.��� ��� 3&�	(4 &5�26��� � ����26���  

�	� �	���  �	� ����� � ! � ! �	���   "#�
#  

835/0- 396/0- 813/0- 073/0- 043/0-  �. 96�! :;"<Pearson  �/-67  
371/0 741/0 395/0 954/0 724/0  ���=�P 

920/0 511/0 435/0- 961/0- 343/0-  �. 96�! :;"<Pearson  �5�34 ��  
256/0 659/0 713/0 178/0 424/0  ���=�P 

466/0 758/0- 319/0- 065/0 213/0  �. 96�! :;"<Pearson  2%"�34 ��  
691/0 452/0 793/0 959/0 564/0  ���=�P 

3 3 3 3 3 >? ���/@  

  
 a+&� �� �" ���� ���*2 !� %&*�;�      ����<= c�� � ��
 ����'

 !8��H�*Pearson       <� ��� }	�* ��
 f��� $�N�
 $����I G��		]3 �

 ��*������#BMD �BMC  +BA �U
��  !��>� ����= �   $�'�&� ����

)050/0 > P   ��" &�' :�;� ���������#�� ��	 ��� <� %��L� � �
 .(

     ��������# ���
 f���� $��N�
 G����		]3BMD  +BMC   $�� � �ln���  

)050/0 < P ��������# ���
 ����� �(BA !���>� �	lm��3 }	��*  $��'�&� ����

)050/0 > P G��		]3 ������ .(BMD   + !�#�@�� � �!>	Hb) %+�� � 

G��		]3 �l� �� (<+�#�@� �  �f�� $N�
  ��
 f�� $N�
 G��		]3 $H~� �	lm3

    $�N�
 $����I 4��^�N� �
 �" ���b �
 q��� ��;� �� !����� � 7"��3

���f BMD !����� � %+�� �  �*   .���
 4��^N� �
 +� 7�u� g	' �


�	�)�*!�V�� W	-V3 �
 �      G���		]3 ��" &�' :��;� �%+�� �  ��*

�	lm3 <+�#�@� � %+�� �
 f�� $N�
  W9') $ � ��'�� ���;	
1.(   

����������#�� ��	�� ��� <� %��L��� � ���
 �$����M� ���  ������= a&���

lm3 �
 g ����	 �
 f�� $N�
 G��		]3 �BMD    ��Y��>� .&��= $� � �
  �

!� ��;� �� ����= a&� ��� ��<   .&*�  
  

BMD = 0.977+ 0.004	∆��+ 0.004	∆��+ 0.002	∆��+ 
0.002	∆�� 

  

 a&� ��� ��t1∆ �t2∆ �t3∆  +t4∆   f��� $�N�
 $���I G��		]3 �

  a���>� 4��^�N� �
 h�
��      !�b f�����N �� (cu�� !��9-#) �= ���*   

4  <� g��	3�3 ���
 ���-Z��cm 5/1  ���
cm 3 <� �cm 3  ���
cm 5/4<� �   

cm 5/4  �
cm 6  <� +cm 6  �
cm 5/7   ����
 $H~� �
 ���3 �
 .��


 g���I !���3t∆ �	lm3 �f�� $N�
 $���I G��		]3 �" &' :�;� �

 �
 !�	T���BMD  .����  g����I <� �� �* ��&� ����T� �� $R� �


t∆�   !����� � 7"��3 4��^N� ��^	� ����;	
004/0  ��400/0   &�S��

!�  <� f�� $N�
 $���I 4��^N� �
 h�
�� �" &'�
cm 5/1   ��
cm 3 

 <� +cm 3  �
cm 5/4 
 .$ � %��
   ��
 f��� $N�
 �	lm3 ��^	� ���� �
 ��

BMD  <� ���"1   a+&��) &�= $ � �
 &S��3   ��^�	� �+� ���� <� q(

	]3 <� !'�� ��U( 7��	  !����� � 7"��3 �
 f�� $N�
 $���I G��	

DXA t�S W
�R �! ��
 ���� ��
 �`�.  

  

  
78� 1. &���� �	9�, *��		+, -
�.% -/�� 0�� �� BMD  

(Bone mineral density) 1�2.��� ��� 3&�	(4 ����26��� � &5�26���  

  

���� 3. ���� *��		+, �	9;, -
�.% -/�� 0�� � �Bone mineral density )BMD 3(Bone mineral content )BMC( � Bone area )BA( �� 

������� �� 12	���� <$��
������  

 �#���P F �$�" %"#&' %  ���#�	(  

001/0 < 358/6606 14  
�
 A-1B@ ��� BMD 

032/0 049/3 4 C��D< E�"--F@ 

000/0 246/4322 14 
�
 A-1B@ ��� BMC 

002/0 563/5 4 C��D< E�"--F@ 
097/0 750/1 14 
�
 A-1B@ ��� BA  
073/0 384/2 4 C��D< E�"--F@ 

BA: Bone area; BMC: Bone mineral content; BMD: Bone mineral density 

5/7             6                  5/4              3                  5/1 

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

)*�  

 �+� �
 ����� � 7"��3 45� DXA    �!8���9' ��U( !
��<�� ��

!��# + <+�#�@��� � :	���;3  $�� � �ln��� ������� ����	�)3-1( �+� .

DXA !
 �%��   ��� �
 + �N�S �
 �+�T� ��U(   !��ub ���&���� � ���

    �&����� ����R ������ � !8��9' Q�>� �� �" ����N� !�� ��' ���


 $ � %&' ��(��')6-5(     + 
��
 $�R� W�	Y� ��
 �+� ��� ��	�)�* .

%<�&�� �
 ���R ���( ��&��# ��	 ��H	Y�" ��	�    7"���3 �� !��^� G��		]3

!� ����� �  &'�
)13-9
 d �3 �W	Y� �	�* �
 .(   ��
 ^�"��� <� ���	�

_ �# ��`��      !�# + ������ � !"��# ������ ��
 !���    $	>�I+ ���	�

      �9� � ������� <� F�# a��  +� ��� �� !b �����	
DXA   ��M��;	#

!�  ��')14(.  

 �+� �" �= �
 ���3 �
 a�ZDXA      + ���D�# ����93 �b��( ��


  �	�	>3 + ����� � !"�# :	�;3 !�ub ���&��� � ����� �
 �
�
 $R�

) $ � %&' ��(��' ���N� !����� � $	>I+10 :?��� ��9'^# + (

       ����
 �� ������	
 �!������ � 7"���3 !��^� G���		]3 4���� W	Y� �


!#          A����� ������ � !"��# :	��;3 ^�"��� ��
 ������ &��+� ��	�

!� !� X�U� a�n  ��� �&�*�  �" ��'»    f&�� W�	Y� ��
 �U( <+�
 ��^	�

  ������ �) !-" ,	>e3 <� f�� $N�
 ,	>e3 �
 h�
�� r	VS i��L3

�$ � �&To (f�� $N�
 + « +»     W�
�R &�Z �� ��U( <+��
 ��^	� ��� ��=

�$ � a�HR .« �U( <+�
 ��^	� �! ��
 ���� %�8� � �� �a�~� ����� �


 + f+� G�>���� ��  <� ����" �����	
 ��;	
 ��3  ) &�S��8/2   (&�S��

%�M� ���
 4	# ���" ��*     ����;	
 ���U( ����+ ���� �
 ��
 .&' !�	


!�     + &��= C���Z ��
 ���	
 $	>I+ �&' ��M
 �� �3&
 ����� �
 &���3

  i�	R� �	��3 �+� ��� <� .�<�  ����� W9;� �
 �� ����� &�+�BMD 

%<�&�� + � ��U( <+�
 ��^	� ��	�    :	��;3 ^�"��� !����3 �� !Y���Z

!� ���' �
 ��+�I ���� ������ � !"�#      �� ��" s��?( ��
 q&��=

   $� � %���
 a��>� &Z <� 4	
 �U( <+�
 ��^	� �!-HR G�>Y�U� !(�


)21-20.(  

�>Y�U� � �I�Z �
 G�>Y�U� G+�L3 !-HR �" ���� ��*  f&��  <+��
 

�U( �
 �
 ��	���" f����N �
 ��� �>Y�U� � �!����� !Z��b  f�����N  ��
 

$	-
�R  �� ��		]3  a���>�  ���*  !������ � +  $�N�
  f��� +  g� ����  ��
 

A�I�� �Y�T� �� + %��L� � <� f����N !��*  ��"  ����
  G����I��  ��8�� 

!Z��b �-�� ��� <� �$ � %&' .&��  

�>Y�U� ��    %��M� f�����N !�Z��b �
 �I�Z �     !>�  �����" ���*

     ��
 f��� $�N�
 $����I �	lm3 �M�3 ��*�	]�� �8�� tDZ ��I &����

   ��	� ��� <� %��L�� � �
 ��>Y�U� ��� �� .���� ! ��
 !����� � 7"��3

    $�	�" ��
 f��� $N�
 G��		]3 �" &' :�;� ��������#��BA   }	�*

 !��>� �	lm3  ) ���&�� ����050/0 > P   $�	�" ��
 ���� �(   ���*BMD  +

BMC !��� �ln��� &��'�
 )050/0 < P !Y�����Z� G����		]3 ��	���)�* .(

BMD a����>� $�����I G����		]3 ���l� ��  <� �����" �f���� $��N�
 ����*  

1 .&�= $ � �
 &S��  

��^	� ���� �
 ��
 ��U(  !�'�� <�  G���		]3  $�N�
  f���  ��
  7"���3 

!����� �  7��	 DXA ���� �! ��
  W�
�R  Q���p�  $� � . ����  ��

$ � !Y�Z �" �� �>Y�U� � ���8�� ��^	� �U( ���
 %�M� ��*   ����"

3/5 &S�� �	��3 %�< &' �" ��U( W
�R �`Zu� ��  ��
)22.( 

�
 tu(  %��L�� � �  �	� + <�  �9� � DXA  ����
  :	��;3 + 

G�>Y�U� �!Y�b �� $��+&V� 7M� ��� ��	�93  ���U(  ���5��  %&�' 

�� �	��3 i	R� BMD $ � .��� !'�� ��U( f&� <�  i���L3  r	V�S 

$N�
 f�� )�-e� + !
�o (<� ����� � !�  &'�
)16-15.(  
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Assessing the Effect of in-vitro Soft Tissue Thickness on Bone Mineral Density 

Using Dual-Energy X-ray Absorptiometry 

 
Mohammad Reza Salamat1, Afsaneh Keshavarz2, Amir Hossein Salamat3, Ahmad Shanei4 

 
Abstract 
Background: Bone mineral density (BMD) assessment by using dual-energy X-ray absorptiometry (DXA) plays 
an important role in diagnosis and treatment of osteoporosis. Variation in soft tissue thickness may cause 
probability errors in DXA bone values. The aim of this study was to assess the effect of soft tissue thickness on 
bone mineral.  

Methods: A spine phantom consisting of bone and soft tissue equivalents (Aluminum and Perspex respectively) 
was made to simulate different status of bone (normal, osteopenia and osteoporosis) and abdominal thicknesses. 
BMD measurements were performed by DXA using a Norland XR-46 on 45 patients. The statistical analysis for 
determining the BMD, bone mineral content (BMC), bone area (BA) measurements was done using SPSS software. 

Findings: According to Pearson correlation test, variation of soft tissue thickness had no statistically significant 
relation on BMD, BMC and BA (P > 0.05). But non-parametric regression determined soft tissue thickness had 
some effect on BMD and BMC (P < 0.05), but no statistically effect on BA (P > 0.05). 

Conclusion: Variation of soft tissue thickness had no considerable effect (less than1%) on bone mineral results, 
so errors arising from soft tissue thickness in DXA are negligible. 

Keywords: Soft tissue, Dual-energy X-ray absorptiometry (DXA), Bone density 
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�^-61�& ��,. % �! �G�! )050/0 < P�.� 3( �&��a-. ���� �� �@��  % ��,. % �! !��$ ��b$. 

����� :���� ?@� �.�� 	
��
� �� ���$ �� ��
D5 % ���$��. �� ���� N��A  �O! 3�$�M��O %�& S�15 � ��,. % �! �� �.� 3�G��$ 2��
)�-���6 3�� ���� ��.8 U�. 3

2�^$��. ����H 3����
5��& 3���
�) 3�-��8�-� � �
�  ��*�. 3N
< pH3 PaO2/FiO23 GCS  ���-.� 8APACHE L8�M 8!  ! ?@� �� 	
��
� 2���K 8 �,�1W 

J=->� ��,. �G�! % �!.  

:����� ������ 	
��
�3 N��A U�. 3�$�M��O %�& 3��. 8 "�K �DMA ��
D5 3 % ���$��.  

  

: �!�� 269. 3c�d� ��.��& 3���I %!*��� 3��,� ���1� ��� L!�� =�D� %!
,6. 32�6I��.�. "#��$ %�� %�� "&�' (�)�	 *+# � "��# ,-�)�# 

����.�$ /�#' ��0	 �����)0 ��� �	 ��$ 	��� �$ %1$ �23��� ��� (4�� �$ 5��� �$ ��-&� � "6���6� � 7�� ���5 �' � 8�2��� �$  9��-:

"$�&�;� � ��� � <�� ����.�$ . ��D/�� ��G*K L��b$�! �
V.1395 e34 )378 :(361-355  

  

�����  

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

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

)����* !%��� �+ ,��-  ��.�"/��.���  �"�.01 �  )#���"#� �  ��"����� 

2�
1.%�� )� !-�� )1 .(�� �
7�� �./ '� 8�� �������  �"�  �"��   $"�

�
/ 9:;�<� �� =����#� ��� )��> ���!��+�   ��"��� �!"�  �"�  ��"/ 

?
�/� ��� .�1�!��+� 	�( )�  ��� � 
@%� ������ )A�*!�  �"�  �
�"�� 

�!- �� �� ����
� 	
� )� ���� ���  ��
B)4-2(.   

  	"
� �� �
��� ������� �� F��
� 9:;�<� '�
� �� G��1�� ��

����
� )� ���B �+ !%��� ,�<� )H��
� ,��.� ����� ���  IJ/ ���

 8�� '� )#� � .�%�/ )�
/  )"� �"+ !-�� ,��.�   	�"( �� !"��.1   )"0B>

) !-�� ��KB
�LM1 �.�/;���� �� '��� 8�%N�� � ������5.(  

�3�"'� !/��� 
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����� �� �	
� �� 
�
��� �
�����
�	�� � ����� ��	� "�#�$�� % 

� .�%�/ )#� '� 
P�%� Q���+ �!� �/� �+ ��  �!"�  	"��  ��"� 

$""�R.A.�S�T ��!""U�� =""��A.���� �� ���""#�� !""%��� 	""�� �)""�
& 

)��> 	��ST� ���!��+� V�T� )%��� � �!� �� 
��
� W.�/ ��� )��X
/  �

	��+ ��S�� ��.H� ��� �� )�H%1 �H��  )"�  !"%+ . �."��+  8"��  �
"Y%� 

)� !��.1 ������ '� W.�/ ��� )%��� � �J/�� �� �Z1 
�LM1 ��
�  !"�� 

� IJ/ )%��� �
T �� 	��+ � ��.H� �� ;��� [��-  ��"�   �� F"��
�

	��ST� !�� .�8�� 
� �%� W;�<� �� IJ/ )�
/ � .�%�/ \���  W;�"<� 

�� �
#��� ������ '�  �!�� �� � ��  �!�� )��/��� � [��]/ ����0� �� 

� 	��+ ��� )�  �.-)5 �3-2(. 

� .�%�""/ 	""�� ��<�%""- �!""- �� �� =�""��/ )""��S�> '�!�""�+�
( 

�.�1�1.�B )GPx  ��Glutathione peroxidase (���� .=���/ GPx� 

 =�"��/ )��""T� �!""�� � )""��>  )��!�"�+� �� �!""� �""/� .=�S""�> ��""� 

)��> )��!��+� ������ �� � .�%�/ _�/> ��� )-�� '� 9���`�  )"`%+�� 

����+� !%��� !��+�
( �R��!�� �� 	��+ )� !%�� . .�%�/  �"�  9�S"�T 

,Y�� )� �.- � 9�
J< �> �� �� 	��+ )� !�� )6(.  

�� G��1�� �� 	��  .�%�/  	�"( ��      	��"+ � 
"�� � b
"� )"0B>

    ��""&� ����""��� �� �""�.01 '� )""-�� � )���""/����� )�.""�.%( 
""J<

_�/>      	"
� �� �
�"�� ��"�' 9!"� W.X �8�%N�� � ���B!%& ���

����
�      )"c��%�� d��"�� ��"B �"+ �/� �!-  �@�� )1�UA�J� ����� ���

��-��  !��)8-7(.  

'� �g �> �+ �UA�J� �� �.��
�( IJ/  .�%�/  
/ �  
��"/   ,"��.�

	�( �!%�� )0B> �� �������   (�"��
1) _�"/> ��&�   �"@��  �!"`�  ��."� 

�UA�J� � 
h�* �� i!� 8��U1 	�� 	�( �!%�� )0B> � IJ/  )�
"/ 

 .�%�/ �� ������� _�/> ��&� ���B!%& ��� ��  �!"� ����  �"�  	"
� 

����
� ��� ���� 
� '��� �� ��.01 � 9!� �)#���#�  ��"�'  G�"�1�� ��> 

)��0�A� ,��.� �� ������� 
�� � b
� �  �@�� �� !�/�.  

  

��� 	
  

�UA�J� � 
h�* $� �UA�J� � )H�P.1- )���Z1 �.� �+ �� W�/ 1394 

�� ���/�����  ��
�SA�)? (��0HP�  �@�� !- .�U��g �  ���"�>  ��."� 

��""UA�J� ����""��� _�""/> ��""&� �""��B!%& ��""� � �
�""�� �� 	""
�  

����
� ��� ���� � ���/����� 8�� !��.� .  

������U� ��� �� �UA�J� �,��- ����� _�/> ��&�  �"� ���B!%& ��� 

�%��� � )%/ 85-16 �W�/  !� ;��� ��  �)7�<./W.���T )-��.B  �"� 

W�0""/� � !�!""-  !""� i
""Y� ,""#A� �.""� .�8�""%N��  !""� ��""#�� 

�'�!�� �
�B IJ/ )�
/  .�%�/ � 
7�� ���
�����( ��UA�J�  �"�  ��."%� 

k�
< ���U� '� �UA�J� �� 
l� ��T
B !- .  

=@* ��.�� � '��� ��.� 8�� ��UA�J� �� ���H�/� '�  W."�
T  ���>
"� 

=@* ��.�� �0g ������ �  8�7��"��  �"� �  �"� ��  
"l�  8�T
"B  IJ"/ 

��%��X� 95 �!P�� ��.1  �.�'>80 �!P�� i�
Z�� ���U� IJ/ )�
/ 

 .�%�/ �+ W��U� 33/13  
�  
B.��� )"���   ���>
"� 
"��A  !"- �  ,��!"* 

9��H1 )%U� ��� 8�� �� ��
B �+  W��"U� 9/0  
"l� ��  �"�T
B  �!"-  �"� 

��!U1 77 
H� ���>
�   �"+ !"��
B  �"0g  ��"%��X�  �
�"`��  V."�@� ��   

80 ����� ��.� �UA�J� ��
� !%�T
B.  

o�� ��+ 8�!� 9�.P �.� �+ ��  ��!"���  o
�K"(  
"�  ��"���   ��"&�

_�/> ����B!%& ��� ��.�� � �.< '� �> �� ��T
B !- �  
/ �>  �'�"/�!g 

� IJ/   .�%�"/   
"/  �"� o�� Atomic absorption spectrometry � 

 )`%+�� 8�p1�
( ���/�
���� Q./� ��
/C ���/.#A �  �"� o�� 

$""�1��.1� )��7�""/� � 8�+.""A
�%��18�+.""A
�%�� �68�+.""A
�%�� �33 �

Tumor necrosis factor-alpha )TNF-α (�"""""""� o��   

Enzyme-linked immunosorbent assay )ELISA�'�!�� (  �
"�B 

!-. �8�%N�� 9��P.Y< $�T�
B.�� ������� ,��- � 8/ [%g S�� 

�� ��!��� �UA�J� q�g ���> � �� 
� ��.�  ��"���  �"�L  !"��
B . ��
"� 

����""���   '�""���� '�""����APACHE II )APACHE II score �""�   

Acute physiology and chronic health evaluation II score (

APACHEII  �Sequential organ failure assessment 

)SOFA( ��/�Z� !- .�� ����( 9!� ��
��� ��!U1  ��"�'��  �"���� 

�� 	
� ����
� ��� ����� '��� �� ��.01 � �)#���#�  ��!"U1  ��"�'�� 

'��� �� ��.01 � )#���#� � �� 
�� � b
� ������� 8��U1 � ��L !��
B.  

9��;X� �� �/�  �!"�> �� �0� "�� ���� ��� �"��  !"- �  �"�  ���H�"/� '� 

 
� ��ST� SPSS  �
"�� � 23 )version 23, SPSS Inc., Chicago, IL (

��.� S@1�� � �Z1�, ��
� �T
B .�.�'> ��� ���>�  ��."�  ���H�"/�  ,��"- 

�.�'> 2χ� t � �.�'> One-way ANOVA �.�.  

  

���
	 	
  

�� 8�� ��UA�J� 80 ����� _�/> ��&� ���B!%& ��� � �
��� ��  	"
� 

����
� ��� ���� ��.� �UA�J� � )/�
�  ��
"�  !"%�T
B . 8�7��"��  8"/ 

����""��� 3/15 ± 2/39 W�""/ �""� �""%��� � 80-20 W�""/ �.""� .59 
""H�   

)8/73 !P��( '� ������� 8/ �� 
�' 50 W�/ � 21 
H� )3/26 !P�� (

�� 8/ 50 W�/ � 
1:�� ��
� !%�-�� .8  
H�)0/10  !"P�� ('�  ����"��� 

�' � 72 
H� )0/90 !P�� (�
� !��.� .8�7���� 8/ ���' � ���
�  �"� 

_�1
1 3/25 ± 4/45 � 9/13 ± 5/38 W�/ �.� �  9��"H1  )"%U� ���� 

8�� �� [%g �.g� �-�!� )230/0  =P(.  

8�7��""�� IJ""/ )�
""/  .�%�""/ �� ����""��� ��.""� �""UA�J�   

90/44 ± 54/77 .�.� 43 
H� )8/53 !P�� (����� IJ/  .�%�/ 8���( 

� 37 
""H� )3/46 !""P��( ����� IJ""/  .�%�""/ )""U��X !""��.� .��   

W�!g 1� 8�7���� � i�
Z�� ���U� ��T�� ��� )��7`���'>  ����"���  
"� 

_�* IJ/ )�
/  .�%�/ �!�> �/� .
�  _"�*  �."�'> t�  8�7��"�� 
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����� �� �	
� �� 
�
��� �
�����
�	�� �  ����� ��	�"�#�$�� % 

���
h    Q."/� ��
"/ �_�� �)��"/�
����  ���"/.#A  ��"�
+.1��� 

 8�+."A
�%��6� pH� PaO2/FiO2 �Glasgow coma scale )GCS� ( 

 '�����APACHE  8�"� ��  ��
"B  �"�  IJ"/   .�%�"/  8���"( �  )"U��X 

i;�<� )%U� ���� �-��  .  


� _�* �.�'> )7����� Pearson� IJ/ )�
/  .�%�/  �"�  IJ"/ 

8�+.""A
�%��6� ���""/.#A ��""�
+.1��� pH� PaO2/FiO2� ���
""h  �_""��

GCS �  '�����APACHE  )7�"����  )"%U�  �"-�� ���� )050/0 < P�( 

�� ��� 
��/ ��
�s�� �J��� � )%U� ���� �!��`�  W�!g) !`�1.(  

  

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

�����  
��� ���� ������  

 �����P 
���	�  �����  

(���) ,�   "-.50 ���  )1/72 (31  )7/75 (28  720/0  

50 " �12 % ���  )9/27 (12  )3/24 (9  

345  �.  )0/14 (6  )4/5(2   200/0  

�"�  )0/86 (37  )6/94 (35  

�-6�7 �2 .�1� �	1��	� �  "1#  )2/37 (16  )8/56 (21  080/0  

��2  )8/62 (27  )2/43 (16  

�-6�7 8�� (.%�) �	1��	� �  71/3 ± 81/6  29/4 ± 63/7  520/0 

91��4-�6�! �5�� � ���) 8��": � (��"; 60/0 ± 41/37  50/0 ± 37/37  750/0 

�<1=� �� >�= ��2"?  50/10 ± 40/95  10/6 ± 40/87  001/0 <  

�<1=� �� 3�47 ���@7  00/4 ± 26/23  60/3 ± 10/22  180/0 

���-"
 A�6 � ���B ��1�) (
615 " �  50/10 ± 00/90  60/7 ± 40/85  030/0 

�2�� C� D��6E ��1�) � 1�%" -�� F6�� GE"� (GE��/" � 00/18 ± 26/22  80/25 ± 50/42  001/0 < 

 ��4H�% ,1I7%"�C  30/17 ± 80/56  30/18 ± 10/50  090/0 

��1� "! �� G1�6	C �6# >@	� " �  26/6 ± 96/19  57/3 ± 45/14  001/0 < 

G-"H67��!  39/6 ± 46/35  10/5 ± 58/39  002/0 

��1� "! �� GHJ� �6# >@	� " �  90/91 ± 26/240  60/100 ± 40/363  290/0 

,1H6C" 4-�1  30/4 ± 81/27  30/12 ± 90/36  450/0 

,1H6C" 4-�6  80/16 ± 20/100  40/37 ± 20/234  001/0 

,1H6C" 4-�33 03/50 ± 88/330  80/68 ± 85/433  220/0 

�6�67 .%"	� D��E 90/112 ± 00/802  50/153 ± 20/798  098/0 

ABG  pH 08/0 ± 29/7  10/0 ± 35/7  008/0 

$"� 8�42"	12 10/4 ± 80/18  40/3 ± 50/20  051/0 

PCO2 80/5 ± 50/37  90/11 ± 20/39  410/0 

PaO2/FiO2 10/92 ± 40/293  30/65 ± 80/343  007/0 

�!"1K � "-��  L-����1�) (" 1C/�6� 30/3 ± 10/138  00/4 ± 80/137  670/0 

��1�) L1�� � (" 1C/�6�  43/0 ± 76/3  42/0 ± 80/3  680/0 

��1�) ,1417�"H (" 1C/$";  31/0 ± 98/0  33/0 ± 04/1  400/0 

��12 ��1�) ,12%� (" 1C/$";  62/0 ± 21/1  89/0 ± 29/1  660/0 

GCS 40/2 ± 60/11  70/1 ± 10/13  002/0  

 .�1 ��SOFA 10/2 ± 44/4  00/2 ± 54/3  060/0 

 .�1 ��APACHE II  90/3 ± 88/10  50/3 ± 46/8  005/0 

GM=�"� NO2 �� �" P2 8�� 
Q-% ��!  80/4 ± 00/7  50/2 ± 10/11  100/0  

ABG: Arterial blood gas; GCS: Glasgow coma scale; SOFA: Sequential organ failure assessment; APACHE II: Acute physiology and chronic 
health evaluation II 

   W�!"g _"�* 
�1      �)���
"- t"/.�� ��"`T �_"�� ���
"h �Erythrocyte sedimentation rate )ESR    8�+."A
�%�� ��"�
+.1��� ���"/.#A �(6  ��"�� �PaO2/FiO2 �GCS   '�"���� �

APACHE II ��X  .�%�/ IJ/ ��
B �� �� ��)%U� i;�<� �8���( � )U .�-�� ����  
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���� 2. �	
��	
 � ������ ��	�
 ����� ��� ���
���
�� *	�+� � ! �� ,�
 � �	
  

�����  �����  
��� � !�� � ���  

 �����P 
"�#$  %�
 "�&  

��� >P:"2 ,�   "-.50 ���  )1/77 (54  )0/50 (5  070/0 

50 " �12 % ���  )9/22 (16  )0/50 (5  

345  �.  )4/11 (8  )0/0 (0  590/0 

�"�  )6/88 (62  )100 (10  

�61�J1 �% �2 .�1�  "1#  )9/52 (37  )0/0 (0  001/0 

��2  )1/47 (33  )100 (10  

�-6�7 8�� (.%�) �	1��	� �  19/4 ± 70/6  52/2 ± 50/8  210/0 

91��4-�6�! �5�� � ���) 8��": � (��"; 49/0 ± 35/37  88/0 ± 64/37  120/0 

�<1=� �� >�= ��2"?  30/9 ± 09/91  76/10 ± 80/95  150/0 

�<1=� �� 3�47 ���@7  70/3 ± 20/22  60/2 ± 40/26  001/0 

��1�) ���-"
 A�6 � ���B (
615 " �  40/9 ± 29/87  10/10 ± 00/92  140/0 

�2�� C� D��6E ��1�) � 1�%" -�� F6�� GE"� (GE��/" �  30/24 ± 90/33  50/10 ± 70/13  012/0 

 ��4H�% ,1I7%"�C  80/17 ± 40/54  60/19 ± 60/48  340/0 

��1� "! �� G1�6	C �6# >@	� " � 71/5 ± 90/16  87/5 ± 98/20  038/0 

G-"H67��! 08/6 ± 70/37  30/6 ± 70/34  150/0 

��1� "! �� GHJ� �6# >@	� " �  20/91 ± 10/267  60/34 ± 40/138  001/0 < 

,1H6C" 4-�1 80/6 ± 30/33  50/6 ± 30/22  540/0 

,1H6C" 4-�6  40/22 ± 50/164  30/50 ± 70/131  600/0 

,1H6C" 4-�33 16/45 ± 41/389  40/111 ± 13/302  490/0 

�6�67 .%"	� D��E 00/105 ± 90/797  00/113 ± 80/816  950/0 

ABG  pH 09/0 ± 33/7  07/0 ± 24/7  002/0 

$"� 8�42"	12 90/3 ± 90/19  70/2 ± 70/17  090/0 

PCO2 50/9 ± 00/38  40/5 ± 60/40  410/0 

PaO2/FiO2  80/74 ± 70/331  00/73 ± 50/211  001/0 < 

�!"1K � "-��  ��1�) L-�� (" 1C/�6�  60/3 ± 80/137  70/3 ± 20/139  260/0 

��1�) L1�� � (" 1C/�6�  45/0 ± 77/3  11/0 ± 79/3  910/0 

$614��  40/46 ± 64/81  00/13 ± 84/48  030/0 

��1�) ,1417�"H (" 1C/$";  32/0 ± 99/0  33/0 ± 08/1  430/0 

��12 ��1�) ,12%� (" 1C/$";  78/0 ± 31/1  28/0 ± 80/0  044/0 

GCS 58/1 ± 86/12  60/1 ± 10/8  001/0 <  

 .�1 ��SOFA 90/1 ± 60/3  05/1 ± 00/7  001/0 < 

 .�1 ��APACHE II 43/3 ± 10/9  86/3 ± 40/14  001/0 < 

GM=�"� NO2 �� �" P2 8�� 
Q-% ��! 40/1 ± 80/8  53/0 ± 50/9  860/0 

ABG: Arterial Blood Gas; GCS: Glasgow coma scale; SOFA: Sequential organ failure assessment; APACHE II: Acute physiology and chronic 
health evaluation II 

 W�!g _�* 
�2 ������ �� [H%1 ��!U1 ���.01 �� '��� �Erythrocyte sedimentation rate )ESR ��+;( ��!U1 �(pH ���� �PaO2/FiO2 �GCS '����� �SOFA  '����� �APACHE 
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Evaluation of the Relationship between Serum Level of Selenium at Arrival to 

Intensive Care Unit with Duration of Mechanical Ventilation, Mortality and 

Inflammatory Factors in Multiple Trauma Patients 
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Soheila Masoudi2 

 
Abstract 
Background: Selenium is a trace element in the body that plays multiple physiological roles. Lack of this 
element can affect many serum mediators and immune cells. Abnormality in serum selenium impairs organ 
function and eventually causes sepsis and organ failure and reduced survival. Therefore this study was conducted 
to evaluate the relation between serum selenium level at arrival to intensive care unit with duration of 
ventilation, inflammatory factors and mortality in multiple trauma patients.  

Methods: 80 multiple trauma patients hospitalized in intensive care unit (ICU) of Al-Zahra hospital, Isfahan, 
Iran, aged 16 to 85 years were included. Serum level of selenium, C reactive protein (CRP), erythrocyte 
sedimentation rate (ESR), Interleukin 1(IL1), IL33, and IL6 were measured. Acute Physiology and Chronic 
Health Evaluation II (APACHE II) and Sequential Organ Failure Assessment (SOFA) scores were calculated for 
each patient. Pearson’s correlation was used to analysis the relationship between these variables and serum level 
of selenium. 

Findings: All 80 patients were included in final analysis. Mean selenium level was 77.54 ± 44.90 and 43 patient 
(53.8%) had low levels of selenium and 37patient (46.2%) had normal level. Pearson correlation showed 
correlation between Serum selenium levels and IL6, ESR, white blood cell (WBC) and mortality, but, there was 
no significant correlation with other variables. 

Conclusion: There is no relation between serum level of selenium and mechanical ventilation of multiple trauma 
patients but there is relation between its level and mortality and some inflammatory factors. 

Keywords: Selenium, Critically ill patient, Mortality, Inflammatory factors, Mechanical ventilation 
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) �$�$
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 �B�� '������ �����– 
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   �� ��
�� %	���� / -��. '����     ����� �������� �������� �������

   ���>�  ��  �?�� ��  ! �B"# ��"L ���"�     �� �����( x���	� '���� ���

 ���� ��  �8�� �'������ -��. �    ZM��! ���? �c�!"� 4�� �� ��


.��
 O��T	�� �>V�� 7��8  � '������ -��.  

 h�	�   ! 4�� ����� �"�#   4��� �� &�8�� x��	� k��� "� $�1 "M

 �/� 7�	�� c�!"� ������ "[� � >
�D�2/1    ������ �� �>�V�� $8��

    ��8�� ����� O$
 7��[� ������� ������� ������ �� �
�� -��.

��  ������� ������� %�*+ "��� �/� "� c�!"� 4�� ������ "[� ��
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O$35��� �5M/y) �    c���i� '��T�8� �3
2) g�J+ O�^5��� �3
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�� "35� / "�$E� '�5�� 7���� ��  
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Evaluation of the Effectiveness of Topical ZINC ACETATE 1.2% for Pruritus and 

Erythema of Seborrheic Dermatitis in Patients under Treatment with 

Ketoconazole 2% Solution 
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Mohammad Ali Nilfroushzadeh5 

 
Abstract 
Background: Seborrheic dermatitis is chronic disease and in some cases despite an appropriate treatment, 
symptoms continue, therefore the aim of this study was evaluation of the effectiveness of topical zinc acetate in 
treatment of seborrheic dermatitis.  

Methods: This was a single blinded randomized clinical trial and study population consisted of 60 patients with 
seborrheic dermatitis in face or skull referring to dermatology clinics affiliated to Isfahan University of Medical 
Sciences, Isfahan, Iran. Patients were divided to two groups; first groups received Ketoconazole 2% solution and 
a placebo solution while the second group received both ketoconazole 2% solution and zinc acetate 1.2% 
solution. After collecting data, SPSS software was used for data analysis via t test and chi-square. 

Findings: The results of this study shows this medication significantly improved pruritus but was ineffective for 
erythema. Before this test, pruritus  in case group was 2.63 ±  2.41 and in control group was 2.57 ± 2.35 and after 
treatment pruritus in case group was 1.05 ± 0.70 and in control group was 1.59 ± 1.07, which according to the 
test, significant difference was observed between groups using chi-square test (P < 0.05). Before test, erythema 
in case group was 1.23±  0.43 and in control group was 1.07 ± 0.58 and after treatment in case group was  
0.63 ± 0.66 and in control group was 0.66  ± 0.62, there was no significant difference between the two groups  
(P > 0.05). 

Conclusion: The results of this study encourage using zinc acetate1.2% in the treatment of seborrheic dermatitis 
so we can improve the quality of life of patients by decreasing pruritus and also this study suggests to measure 
other effects of zinc acetate on other symptoms such as Scaling. 
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+,-��.��%"	-� �%�/  26  )0/13 (26  

+,-��.��%"	-� 34� 56 �%�7  64  )0/32 (64  

+,-��.��%"	-� 34� %� �%�7  70  )0/35 (70  

+,-��.��%"	-� 34� �� �%�7  27  )5/13 (27  

+,-��.��%"	-� 34� ���8 �%�7  13  )5/6 (13  

+,-��.��%"	-� 34� 9:� �%�7  0  )0/0 (0  

  

��
��� �� �"��%�& ���	
� ������� �
��� �) � *+, ���� ���  

 P"��2 $`. 
� �M�+CT W�� )� u+�$� W��7K� 
&�H.���  " )�A�,�� 


    �� �"$�M "� 
� ��� $�� �� �M�+CT �.�"�$0 �?��   )���. " $�% �A�$�

�,D �� ��,. �� )R��F� .���  �   ��� $�� 9���� &�H.��� 
� ��O�

�"$��M 
�       �+���
T 
� ���O���/� ���� )���C�f� ��+��� ����"$^�� �����   

Independent t�A�� W"�O% �+�" ���+M 
 � ���  �����T {�_C 
  &���

          
� ��� $�� 9����� &�H.���� )�- ��+�K )�� c9�/� �"$�M "� &��

#R�.�M��"$^�� �"$M �� )�C�f� ��+� ��� �A�$��    $�% ����   )�� 98�R.

 �"$M $%4�� ���F�9/� ��+� )050/0 < P(. 

�&�Aa�
 )R��F� � �A�$�� �M�+CT �?��   ��,D )��. " $% ���

#R�.�M��"$^�� Q�+.� )�  ��,. �����   �,�� )�-)A� �    �� �M�+�CT ��?��

$����A $% ���
 $�I� )� u+�$�   |g�/ "Staphylococcus aureus 

��+� .9/�  

)R��F� �  #�R�.�M��"$^�� Q�+.� ����% &�H.���   )�.+�. �� ���   ����

       ���� :7��� 
��@� $����F� ��� ���O�?� $�� �� �/�$� ��+� �A�$��

 )��R/x� k��/+% �      �+���
T 
� ���O���/� ���� ��$���� ����.����/� ���(�

Independent t  E�.  )�- ��� ���,. 82   )��(- 
� ��?�� �  )�.+�.   ����

�.�+� �(� ����.��/� k��+] �Y�0 �A�$�� )- ��+K )� c69/93   ��?��

).+�.  " $% �A�$�� ���43/71 ).+�. �?��  ����A�$��    
��,D )��.

 P"�� \��f� .�.�� ���� J�I,% ����.��/� $��2   �"$�M "� $�� �� 


  
������,D )�������. " $�����% �A�$�������&�H.��������  L���������   

Staphylococcus aureus  "Escherichia coli    $����F� ��� �g- "

 s7���D� ����.����/����A��    ��+��� �� )��- ��+��K )��� c�A������ ����

Staphylococcus aureus " Escherichia coli 
  $%4���  ��+�� �� "

&���S 
�g-  $% ����.��/� $���F� 
�    �� $��I� L����� &�H.���� .�.�+�

�A�$�� �"$M �A�� s7�D� 
$% ���    
9����. ����.���/� $���F� �� ����

�A�$�� �"$M �� ���    
��,D )���. ���   ��A�� �+�K )��   
� $���- ����

  .�+� ����.��/� $���F�  

��
��� !�	�� �� �"��%�& ���	
� ������� �
��� �-��" ��	& ���  

P"�� 3
    M�+�CT W��� )�� u+�$� W��7K��  � $�`. 
� ��H.��
& 

��,�)A " �?�� .�"�$0� M�+CT� �� $� �� 
� Q�+.�  ���$�A�  ���� 

)��D��
 )��D�� ���+
��� :$-
��� -�� " )q+(- �� ��,. ����� .

�F��)��R � ����H.��& ������9 $��� ���� 
� �"$��M����� �����"$^�   

)Staphylococcus aureus
 Escherichia coli
 �g- " $�I� (

�� Q�+.� ��$�A� ���  �+�
T 
� ���O�/� �� )�C�f� ��+�ANOVA 

- )- ��� ��,.�� � $`. 
� )q+(- "�H.��& � ��� ����%��"$^�  ��

  ��+��Staphylococcus aureus
 Escherichia coli
   " ��g-

$�I� W"�O% ���T� A������� 
�A����. ��� � ��& "�  Q+�.  ���$�A�  ��� 

Q�+.� ��$H ��$�A����  ��+��  �/�$��  �����  ���$�A� ����  )���D��
 

)��D �� ���+:$- " ��� " $�I� $`. 
� ���Staphylococcus aureus 

W"�O% A������� c�A���� )� �+K� M�+CT W�� )-� � 
��& Z ��
3 

- ��+��� ������ �F� �� )��q+(- "�)��R � Q�+��.� �����$��H ����$�A�   

$��- �+�.  

).+�. 
&�Aa��      )���D ��� )�R��F� �� ���- ����  :$�- " ��   E��. " ���

)��.+�.    :$��- ���� )��R��F� �� )��q+(- �����   ������% &�H.����� $�� .̀ 
� 
���

Escherichia coli �A�� s7�D�  ����c�.��� ��,.     W��� )�- ��+�K )�

&���S )q+(- " ��- �"$M �� E�. $ .̀ &�� 
� �M�+CT   .��� ���� J�I,% $%

)R��F� �      E��. ��/�$� ��+�� �A�$��� n(�I� Q�+.� �� �g- ����% &�H.���

�A�� ����T s7�D� ) 9���. ����050/0 < P    �+��
T )�- �C��Z �� .(2
χ 

 )� �M�+CT �?�� )- ��� ��,.Salmonella  �� Q�+.� ���A�$�     �+�K )�� ���

�A�� ) �+� W"�O�� ����050/0 < P.( 

 
&���Aa��)��R��F� �   ��.� �M�+��CT ���?���  )��� �A�$���� Q�+

���#R�.�M��"$^      ���,. ��/�$� ��+�� �������   �,�� )�-)A� �  ��?�� 

�M�+���CT
  $����I� )���� u+����$�  "Staphylococcus aureus �� 

�A�$�� )��D ��� � �+�� � ��)��D " � .9/� ��+� ��  
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 ����2#$��������%�& !�	�� /�0�& �" 1"	2� 3&�4 �5� �-��" . �$
�6& � �'
�(& ��	& ��� � #$��������%�& !�	�� 7�8���& ��
��� �� �� �$-9& :-	) ;�� <=4� �������-� �
��6& �" /�>?�� �>� *+, ���� � �) @�� �  �������-� ��&

;���� ��& �������-�) /��
� � 2395��	�� ������� ���� � ( F�G& 3"�H ��I ���  

 �'��

�����  ��) �	


(�����	�#�  

 �'��

 �!����

����� 	
  

 �����P 
�*'	
  �

+	���,�  
 �����t 

 �����	�#� ���	��

 �� ��*- ���./)

(����� 0�!**  

 2�3�	��±  ����	3�) �	�.� 4��5��

(����� 0�! �� ��*- ���./  

���6��  

 ��*- ���./ ����	3�)

����� 0�! ��(  

� ��	!����"��*  

 ������ ���!

 7�	8�)

(�����	�#�  

6/48  6/48  001/0 <  96/0-59/0  47/8  ��:�  78/0 ± 94/0  10/3  Staphylococcus aureus  5�# ��-�  

7/6  7/6  001/0 < 27/0-03/0  58/2  ��:�  15/0 ± 60/0  40/3  Escherichia coli  

6/7  6/7  -  -  -  ��:�  -  -  Salmonella  

5/30  0/40  001/0 < )42/  -( -)02/1 -(  75/4-  102  28/1 ± 50/1  80/4  "�<�  

0/1  7/5  001/0 < )70/1 -( -)90/1 -(  32/35-  102  18/0 ± 53/0  40/3  5=>  

2/64  2/64  001/0 < 50/2-78/1  62/11  ��:�  80/1 ± 15/2  00/5  Staphylococcus aureus  "?  

6/32  6/32  001/0 < 74/0-38/0  23/6  ��:�  56/0 ± 88/0  15/3  Escherichia coli  

1/22  1/22  -  -  -  ��:�  -  -  Salmonella  

1/62  9/98  090/0  35 / -)027/0-(  69/1  103  93/0 ± 16/3  85/4  "�<�  

4/7  0/20  001/0 < )79/1 -( -)19/2 -(  51/19-  102 × 3  49/0 ± 99/0  85/3  5=>  

 �+�
T t�/� $�Independent t
 050/0  =P �� .����  

)R��F� * � &�H.���  ��+� �� ����.��/� $���F� �� ��Salmonella  c9/� ��,. :�@.� **&�H.��� ����%  $� ).+�. :$M �� �A(- ����% #����HC W�+? )� ��)��S � 10 )��S $� #����HC �� " L��EM  �10 ��� )R��F� ����.��/� $���F� �.�.  
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���
���	���� ���� �	����� � ���� ��
�� �� ����	���  �� ���� �	
� �#��$�� % 

 ����3#$��������%�& !�	�� /�0�& �" ��
��� !	� �5� �-��" . �'
�(& ��	& ���  

������ ���  � ��	!����"��  
 �'��

�!����  

 2�3�	��± �	�.� 4��5��  

(����� 0�! �� ��*- ���./ ����	3�)  

���6��  

(����� 0�! �� ��*- ���./ ����	3�) 

���# ��  Escherichia coli  2/29  51/0 ± 85/0  90/2  

Staphylococcus aureus  5/62  82/1 ± 03/2  00/5  

"�<�  6/98  01/1 ± 09/3  85/4  

5=>  4/19  52/0 ± 05/1  85/3  

Salmonella  0/25  -  -  

���# 
4-� �� ��� Escherichia coli  6/31  45/0 ± 71/0  20/2  

Staphylococcus aureus  7/73  70/1 ± 50/2  75/4  

"�<�  100  61/0 ± 40/3  55/4  

5=>  3/26  48/0 ± 86/0  55/2  

Salmonella  5/10  -  -  

$"> ��� Escherichia coli  1/32  74/0 ± 18/1  40/3  

Staphylococcus aureus  3/64  30/1 ± 46/1  86/3  

"�<�  9/67  50/1 ± 20/2  80/4  

5=>  6/3  19/0 ± 68/0  40/3  

Salmonella  7/10  -  -  

5-> Escherichia coli  7/1  04/0 ± 31/0  40/2  

Staphylococcus aureus  0/39  55/0 ± 80/0  97/2  

"�<�  6/35  15/1 ± 54/1  45/4  

5=>  1/5  17/0 ± 44/0  00/2  

Salmonella  2/10  -  -  

�84�> Escherichia coli  5/4  05/0 ± 21/0  00/1  

Staphylococcus aureus  5/54  80/0 ± 84/0  53/2  

"�<�  3/27  76/0 ± 25/1  90/3  

5=>  2/9  18/0 ± 49/0  80/1  
 Salmonella  0  -  -  

���� �+�
T ~���. t�/� $� ��  ���ANOVA  "2
χ ��  .����050/0  =P .��T 9/� )�   

  

 ��
��K� �� �"��%�& ���	
� ������� �
���     �� ;�K� �K�
	) ��K�

��'�� � �?�� 0���&  

 P"��4 $`. 
� �M�+CT W�� )� u+�$� W��7K� 
&�H.���  " )A��,�� 


� �� �M�+CT (�?��) �.�"�$0�A�$�  �� ��� ��C+% ��� " �OA? E-�$�

  ��� ���,. �� ���A?   .���� )�R��F�      
� ��� $�� 9����� &�H.���� �

�"$M ) ��"$^�� ���Staphylococcus aureus 
Escherichia coli 


�A�$�� �� ($�I� " �g-  �� ���A? " �OA? E-�$� �� ��� ��C+% ���

 �+�
T 
� ���O�/�t     )�� �M�+�CT ��?�� E�. " �F�R�Salmonella   ���

� ���O�/� �+�
T 
2
χ �� ��,.  )- ���  �M�+�CT W�� �A�$��� ��   ����

�A�� s7�D� ���A? " �OA? E-�$� �� ��� ��C+%   " 9���� ����  )��

 �� �8�$F% �+K)�� ��+� �   #�R�.�M��"$^�� Q�+�.�   )�.+�. �� ���   ����

A? E-�$� �� ��� ��C+%O�+� $%4�� � )050/0 < P.(  

&�Aa��
 )R��F� � ).+�. �� �M�+CT �?��   ���A�? " �OA? ���

 ��,. �/�$� ��+���� ,�� )-)A� �   $��I� )�� u+�$� �M�+CT �?��  "

Staphylococcus aureus ).+�. ��   .9/� ��+� �OA? ���  

��
��� �� �"��%�& ���	
� ������� �
���  ;�� �L�4 � ��
	) ���

�-��" ��	& �����>" M(- �- ��  

 P"��5    $� .̀ 
� �M�+�CT W��� )� u+�$� W��7K� 
 &�H.����  " )�A�,�� 


� �� �M�+CT �.�"�$0 �?���A�$�     yf�/ )�/ �� ���� )]$� " ��C+% ���

 
+@� ����� " 
���� 
���� �������HACCP �� ��,. ��  .��� )�R��F�  �

   �"$����M 
� ������ $����� 9�������� &�H.�������   ������"$^�� �������  

)Staphylococcus aureus 
Escherichia coli  ���� ($���I� " ���g- 


 �+�
T 
� ���O�/�ANOVA �A�$�� ��     &��� �� ���� )�]$� " ��C+% ���

yf/ )/ �������
  ��,. ��� )- &��&�H.���  #�R�.�M��"$^�� 9����   ��� 
�

    )�� �M�+�CT $� .̀  ��g- "Escherichia coli    s7���D� �����T {��_C 
�

�A��  �+�" ����.����     �� $��I� 9����� &�H.���� ���� 
   yf�/ )�/ $��   
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� �#��$�� % 

���� 4#$��������%�& !�	�� /�0�& �" ;������ !	� �5� �-��" . �'
�(& ��	& ���  

������
 ���*  � ��	!����"��  
 �'��

�!���� 

 2�3�	��± �	�.� 4��5��  

 0�! �� ��*- ���./ ����	3�)

(�����  

���6��  

 0�! �� ��*- ���./ ����	3�)

(����� 

��:�  Escherichia coli  7/24  46/0 ± 86/0  40/3  

Staphylococcus aureus  3/59  71/1 ± 68/1  00/5  

"�<�  7/82  37/1 ± 67/2  85/4  

5=>  7/14  37/0 ± 86/0  85/3  

Salmonella  3/19  -  -  

� A:� Escherichia coli  0/2  02/0 ± 14/0  00/1  

Staphylococcus aureus  0/46  58/0 ± 68/0  27/2  

"�<�  0/24  71/0 ± 33/1  45/4  

5=>  0/6  38/0 ± 78/0  00/2  

Salmonella  0  -  -  

���"�$0 &�� �� �,D )��. �A�$�� Q�+.� ��A% * .9/� )�0$M ��$Y )R��F� ��+� ���A? " �OA? ��� 

���� �+�
T ~���. t�/� $� ��  ���Independent t  "2
χ ��  .����050/0  =P .��T 9/� )�  

  

�A�� �+K )� �������       �� 
&�H.���� &��� )�- ��+�K )�� c�+� W"�O�� ����

�A�$����    
+��@� ����� ��������� yf��/ �� ����� )��]$� " ����C+% �����

HACCP     J�I��,% $%4���� $��H�� ��������� yf��/ "� ���� )��R��F� ��  

  .�� ����  


&����Aa��   �������% &�H.������Staphylococcus aureus  ��

).+�.    
+�@� ����� " ����� ������� yf/ �� ���HACCP   $�`. 
�

 ��A�� s7�D� ����T �� ����   )�� c�A���     �� &�H.���� &��� )�- ��+�K

).+�.     �+��
T .����$M �����
�� $%4�� 
���� ������� yf/ ����� ���
2
χ )� �M�+CT ��E�� )- ��� ��,. E�. Salmonella ).+�. ��  ��C+% ���

� yf/ )/ $� �� ��� )]$� "��A�� W"�O% �����    $�� .�A����� ����

     &�$%4��� $��I� 
�������� yf�/ �"$M )/ $� �� 
P"�� &�� t�/�

) ��� ��b�D� �+D )� �� �M�+CT #�/050/0 < P.(  

  

 ����5#$��������%�& !�	�� /�0�& �" O�L�4 � ��
	) 3P& �����>" M(- �5� �-��" . �'
�(& ��	& ���*  

�����9� :8#  � ��	!����"��  
 �'��

�!���� 

2�3�	��  

 0�! �� ��*- ���./ ����	3�)

(�����  

���6��  

 0�! �� ��*- ���./ ����	3�)

(����� 

���B  Escherichia coli  4/21  40/0 ± 84/0  40/3  

Staphylococcus aureus  3/64  70/1 ± 87/1  00/5  

"�<�  5/79  40/1 ± 50/2  80/4  

5=>  0/17  43/0 ± 92/0  85/3  

Salmonella  4/13  -  -  

C� �� Escherichia coli  0/45  94/0 ± 76/0  70/2  

Staphylococcus aureus  0/55  63/1 ± 68/1  55/4  

"�<�  0/85  22/1 ± 48/2  90/3  

5=>  0/5  16/0 ± 52/0  15/2  

Salmonella  0/55  -  -  

C4�� �����  
HACCP 

Escherichia coli  2/22  44/0 ± 92/0  15/3  

Staphylococcus aureus  3/33  82/0 ± 28/1  80/3  

"�<�  100  68/0 ± 58/3  85/4  

5=>  1/11  33/0 ± 87/0  40/3  

Salmonella  7/16  -  -  
*���� �+�
T ~���. t�/� $� ��  ���ANOVA " 2χ �� .���� 05/0  P = �) .��T 9/�  

HACCP: Hazard Analysis and Critical Control Points 
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;5�  

 )- ��� ��,. $]�Z \�F_%87 ).+�. Q�+.� �- 
� �?��    �A�$��� ����

#R�.�M��"$^�� Q�+.� )� ��+CT ���O?� $�� ��  c�.�+� �/�$� ��+� ���

 )�.+�. �- �� )- ��+K )�        )�� �M�+�CT ��.�"�$0 
��/�$� ��+�� ����

Salmonella 
Staphylococcus aureus
 Escherichia coli �g-


 G�%$% )� 
$�I� "0/19  "0/54  "5/14 "5/12  "0/68 .�� &���% �?��  
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Abstract 
Background: Globally, food borne diseases are the major causes of mortality worldwide and sweets are known 
as the potential sources of food borne pathogens. This study aimed to investigate the frequency distribution of 
some microbial population involved in food born disease in the sweets marketed in Isfahan, Iran, and to assess 
the effects of four variants including 1) moisture content, 2) products types in terms of being produced 
industrially or commercially, 3) the types of sweets in terms of their classical characterization and 4) sanitary 
level of production and distribution units on the observed contamination.  

Methods: A total number of 200 sweets were sampled from the market through random sampling method and 
undergone microbial examinations including Salmonella count, Staphylococcus aureus, Escherichia coli, yeast 
and mold counts according to national standard methods of Iran. Data were presented using descriptive statistics 
and analyzed by ANOVA and Independent t test at 95% significant level using SPSS software. 

Findings: The results revealed that 87% of the tested samples were contaminated with at least one of the studied 
microorganisms. Yeast and S. aurous as the first and the second frequent contaminants were isolated from 68 and 
54% of the tested sweets. Two variables including moisture content and being produced industrially or 
traditionally had significant effects on the population of all studied types of bacteria (P < 0.05). Considering the 
types of sweets, Cakes and cookies revealed to be significantly less contaminated with yeast, E. coli and S. 
aureus than other types of sweets. The average count of S. aureus was significantly (P < 0.05) lower in the 
samples produced in the manufacturing units holding Hazard analysis and critical control points (HACCP) 
certificate. The average count of yeast and the frequency of salmonella contamination, however, were 
significantly higher in the given samples (P < 0.05). 

Conclusion: The results of the present study indicated that 82% of the sweets offered on Isfahan market lack the 
necessary microbial standards. Implantation of stronger continuous surveillance and obsessive auditing of the 
established health management systems by the executive authorities is seriously in demand in order to get the 
products qualified in terms of both national and international standards. This would enhance the margin of 
consumes food safety and public health. 
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