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1-Transcutaneous Electrical Nerve Stimulation (TENS) 

2-Hazneci et al  
3-Thorstensson et al   
4-Callaghan et al 
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          �.�) $��"�� ��2) / �A, [���� 6&��7" #��)      / 	��/�'

$/��  ����' 0��!��� 	�/�'.  

  

��-�� �2  

     �����3� 0/���' �� $������.) 	���� �.\����."

 	���q���q1�g]/``±^h/]f  �������� / �������� 0/����' 

  	��"��e^/`d±`]/]e  �) ���  .     $��"� N��" �.\��."

        0/�' �� ��� �/�� �� 0�� #��� <���3�  	�q���q1�  

`g/f±a]/`c0�����"0/�����' �� / ��������� 	������"��  

cg/g±ga/`]�) 0�"  .  

    0��� ��.2" }��3�� / �.\��." #���     0/��' /�/ 

  [���� 6&���7"  $/�� -���  4��/�'  �.�) /     	��/�'  ��

  �/�Y` M�   *�� 0�� 0��� $�.   6&���7" ��      $/�� #���

  	�/�'  �.\��."    ���� ���
��> 0���      ����3� 0/��' ��

 �� 	q���q1� ]^/`a± ^c/`dd   6) ]^/`e±ef/`cd   �� / 

  �� 	������"�� ��������� 0/�����'ga/]]±gf/`df6����)                

``/`^± hf/`c`  *��� i��(��  )kkF/k=p .(  �.���� ��

  0/�' /� �� " .\��.� N����  ��� '  #�B�/���� ��
��> 

�"����P �/���3" S���� �/���3" S����
��> �� *� �� *

1�2�.* ��# ���/ 	 � S. '��� 0	   /   .�5o)�� n��> 

  ��� $�M� #�AB) )kp/kp< .(       /� ��� �� ��� �.\���."

     $�"�� �� �A, 6) *A&� 0/�'    i���5 � *��� )d^/kp<(. 

".\��.�  �5�W 6�"�� 	&
�� .    0/��' /� ��� �� ���� $

�(���  i���*) d^/kp<(S �"�  ".\��.  � V.�3"    /� �� $��

 w� 0/�'..�# ��
� . .   �� 6&��7"     -���) 	�/�' �.) -��

     4��� � ��/� $�) *��� �� 4��'DS-��� 0���   -���

   6&���7" n� �) 0/�' /� 621�9" �� �A, ����� .  	������

             ��Y/ 6�21�9" ���" #����.w�" �8� �� 0/�' /� �.)

���*� .  �.\��."  i��(��  6�"��      ���� $.&�q�� 	��E�W

            0/��' �� ��M�.) 	��"�� ����� 0/�' �� $�"�� �� �2)

  �) 	q���q1� ���3�)dde/k=p(S      /� �.�) 	����� 	1/ 

    �8� �� 0/�'   N�����   S.�5o)�� n���>    S���q��> S���

*.1�2�    S	'��� 0.� S	���/ #��   	��E 0���    ���
��> 

����� 0����� SV.��3" / ��� ���Y/ $���"�� �� ���2) $�� 

����*) �/�Y`.(  

  ����.2" }����3�� / �.\����.""  S#���AB) $�(��.

            �/��Y �� $��.�@� �/�W / 0/�' /� �.) $D 6&��7"] 

*�� 0�� 0��/D.  

     6�21�9" ���" #����.w�" �AB) $�(." 6&��7" 

         �.\���." 6�5 ��� $�M�� 0/�' /� �.)     $.&�q�� 6��"�� 

            ����3� 0/��' 6�) *A&� 	��"�� ����� 0/�' �� ���

	q���q1� i��(��    *��� 6����� )kp/kp<(.      6�5 ���~ ��� 

 *.1�2� 0���           0/��' �� 	'���� *�.!.E / 	����/ #��

���3�   	q���q1�       ��M�.) 	��"�� ����� 0/�' 6) *A&�

�)) kp/kp<() �Y�/ J .(  

                                                      
1-Independent t-test 

2-Paired t-test 
3-Mann-Whitney U 

4-Wilcoxon 
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#�AE� �wO� ��E�S 4�.&W ��3" ��S-��)D�.� XY�� S4��M��BY 6��/��   $���Y 

 0�/� � i��� $�w"�� 6�C"FG 0���� � F ��B) �FGHx)  	� �� 	� 0����yz(  
��

 ,�)CJ:��)�� � .��7 �� �� �K��L� ���� 6�2��<�� +���� %� )K� � M�N O���� ��P���� ������ *K� QL!  6���� %� )K� .��7 �� ��� +���  

  

*�� ?��@ �� 	
���
1� <��3� 	��"�� ����� 0/�'  

�.w�" $�"�� �A,  

}��3�� ��.2" ±�.\��."  

$�"�� �2)  

}��3�� ��.2" ±�.\��." 

  

 �9�

	�2" #��� 

$�"�� �A,  

}��3�� ��.2" ±�.\��." 

$�"�� �2)  

}��3�� �.2"� ±�.\��." 

  

 �9�

	�2" #��� 

	�2" �9� #��� 

 �.) $�"�� �2)

0/�E /� 

 .�5o)� n��>  zz/G ± pG/Jk  Fz/G ± GG/JG  kkJ/k  FF/y ± J/JF  HI/J ± J/JG  kkG/k  NS*  

 ���  HI/y ± Ix/Fz  Ip/y ± Ix/JI  kkF/k  FF/x ± I/JF  yF/y ± p/JI  kkF/k  NS*  

 ��
��>  HF/x ± xG/yp  yy/x ± zG/pp  kkF/k  zF/x ± J/yI  F/I ± zG/pI  kkF/k  NS*  

 Q��/  pH/G ± yx/x  FG/G ± zG/FG  kkF/k  Fp/y ± I/Fk  FG/G ± Ix/FG  kkF/k  NS*  

 4'��� *.!.5  xx/J ± GG/x  x/F ± FF  kkF/k  p/F ± I/H  HI/k ± H/Fk  kkF/k  NS*  

0���U/�E  Jp/Fz ± pG/Fkk  Jp/FH ± Hx/FGk  kkF/k  Iz/JJ ± Ix/Fkx  FF/Fp ± yx/FGF  kkF/k  NS*  

 $�� �9,)	���� ��"(  GJ/J ± IG/Gx  Gp/J ± x/Gx  NS*  pH/F ± H/GI  pJ/F ± H/GI  FI/k  NS*  

 0���0����� ��� #�.'  HG/k ± yx/I  Hz/k ± GG/J  kkF/k  zF/k ± I/I  zG/k ± G  kkkF/k  NS*  

$.&
�� 6�"��)6Y��(  J/I ± F/FJF  z/y ± x/FGJ  kkkF/k  F/y ± y/FJk  G/y ± p/FGx  kkkF/k  kkH/k  

*NS: Not Significant

  

,�)C R:������ >����� ����	 � >������� ����	 .��7 �� ��� �K��L� ���� 9�2��<�� ����� +�S��    

 

*�� ?��@ �� 4
���
1� <��3� 4��"�� �����  0/�'  

  

�.w�" 

 �AB) $�(."  
}��3�� ��.2" ±�.\��." 

 $��.�@� �/�W  

zp�O��  

 �AB) $�(."  
}��3�� ��.2" ±�.\��." 

 $��.�@� �/�W  

zp�O��  

 �9�

	�2" #���  

.�5o)� n��>  *FH/J ± H/J  pz/F� �y�  Iz/F ± J  kI/F� � zJ/J�  NS*  

 ���  I/J ± x  pH/p� �yJ/H�  zy/J ± z/y  G/G� � pI/I�  NS*  

 ��
��>  x/y ± I/Fk  H � � Gz/FJ�  y/p ± x/Fk  x/x� � x/FG�  NS*  

Q��/  z/F ± yx/I  y/p� � p/x�  Hy/F ± I/G  pH/J� � I/y�  kkkF/k  

��� *.!.54'  zp/F ± Ix/G  pz/J� � xp/y�  yx/F ± J/J  GH/F� � kJ/G�  kGx/k  

  0���U/�E  Hx/z ± GG/Gk  Hx/Jy � � xz/ Gp�  FG/z ± y/JG  IG/FH �  � zx/JH�  NS*  

 $�� �9,)	���� ��"(  FH/k± kx/k  kG/k � FI/k�  F/G ± Hx/k  kG/k � FI/k�  NS*  

0����� 0��� ��� #�.'  zJ/k ± FG/y  Iy/y � IG/G  p/k ± I/G  HH/G � GJ/G  NS*  

 $.&
�� 6�"��)6Y��(  x ± I/FF  xJ/x� � p/Fp�  F/p ± FG/Fx  G/Fy� �  z/Fz�  kJ/k  

*NS: Not Significant

T��� �5���  6��7  

 � !" n&.��
" ���������    ��
��> -��)   ����

            �) $D ��) 0���/ -�����) ��) 6�)�7" / � !"  6  N��O

 4A�����"*���� 6������ 62����. ��{/ ����� U�&��W *.2

��) � ��!" 6 4��" ����L" |����L" V������ ����A������. 

����)��)    4��W   N���..w�   ��.&�)       n�&�.� ���� �� �����

 *1��� ��"��.�    / 4�.1�) -��  4" nB" 4
.��
".) ����). 

         ������ �.:;� 6&��7" �8�" 6) 621�9" ���      ��) 	���"��

      ���  �AB) �� *�� ?��@ �� = > 4
���
1� <��3�

  $����.) ��
��> /          ���C�� ���������� ��� ������ ��) 

����'.  

  621�9" ��� [����    ��� $�M�       6�"���) /� ��� 6�5

    / 	��"�� ����� 	q���q1� ���3�      N��� i���5 =A� 

  ��
��> �AB) S���        $.&�
�� 	��5�W 6�"�� i��(�� / 

  ���	" ���.  ��'�           /� �� $�� V.�3" �� -��..w� 6�~

�'  S�M� 0���M" 0/   �.����  �B��  i��(��."  6�"�� �.\��
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 6&��7"� 	
���
1� <��3� �) 	��"�� ����� �: $�"�� ����� ��������� 

 0�/� � i��� $�w"�� 6�C"FG 0���� � F ��B) �FGHx)  	� �� 	� 0����yz(  JF

      ����� 0/�' �� ��� $.&q��  	��"��    0/��' 6) *A&�

  ���3�  	q���q1���M.) �) S  	1�W ��      0/�' /� �.) 6E 

   6>�C" ��� �8� ��   #��� U��.7"    ���� ���
��>    	��2� 

�>�n S.�5o)�    *�.1�2� S��q��> S���      S	����/ #���

      0���� / 	'��� 0.� ���C" $D        V.�3" / ��� 0���� S

� 	�/�!� $���M� 0��.  

  6�21�9" [����� $��'%�5   $����q�� / )]dd] ( ��

  6�."��.:;�           $����Y ��) 	�
� S	�
���
1� <��3� �� /� 

              ��) $�����.) $��"�� �� �.w�" $���Y �) #�\�� / *)�:

  ������ ��� �����      621�9" [���� �) &�� ����{�W 

�).      ��� SN���, �AB) �� 	
���
1� <��3� �� /� �� 

 ��.) ��
��> /" $��r�) �: ���) g.( (��.'  $����q�� / )`( 

)]ddh (�.:;��� 	��q���q1� �����3� ���) ������� ���  �� 

  $����.)     6�) ��A" �&" *����D�����  5 	����) ����� .

   S���)� �� $����.) ���       / n����/� / n�M� S���B~ 6�!� 

	� -�.'  � 4)����� � .   }�� �)    ��{�W 6�21�9" [���� S

$D  ��   	�%@  $�"�� 0�/�  ��  / 	� 0�/� -�.' ������ . 

$D �.������  ����  ��� 	)������� #����)  6"��M����� ��

<" �.')](      / ����E 0��!���    ��     6�21�9" ���" 62"�Y

$D  ��%�) ����gd ��� )� .   ����3� #�����"���� ��  6�)

6�'    n.8�� #���5 �) 0��  6E  =A�  ���A7�� ��.� #����

   	" �� ��B~ 6�T>����' .  $D 621�9" [����   ���  �� ��8� 

��� i����EN���" 0����5 ��  6��21�9" [������ ���) &���� 

  �{�W�).  ��) 6Y� �)�, N�" 0��5 �� ��� i��ES 

  	1/��  N�" ���)  ��� i��5 �)�,6Y��  �A� .  <���3�

4
���
1� �B�D     	�{�A7�� ��� ��   ��) S / 4�1    6�21�9" ��

�{�W ��    <��3�    	����   0��!���� ���       ��@ 6�) 6�E 

    !��� ��� i��E #��) 	O� ��� 	" 0����)]] .( ��

6��21�9" /����E �� ��) N���" 0����5 �� ��� i� 6 ����A��

���3� �� 0��!���	" *���W 	q���q1�  E��� .  

    ��� #�� i��E    ���A�� 6)    	�q���q1� ����3�

  *��         <���3� �� 4���� *��� �
�"   $��/D #����A.�

9,   $/�� 6E ���) �        ���� �� �� ��q~E �9, �) #��

    	�" ��B" ��L� 	!��       X1������ $�.��� �� / ����E  #���

   0����" � ��� 6��) (��w" ��%���) (��E��" 6��) ��������

   #�.'���Y U"%���� / �����E���E� #���� #��&��E��

	" E���)]c.(  �/� n&.��q"      ����3� =,�2�" ��� i��5 

 S*���� 	��q���q1�   #������L" n�&��.� $���� ����2� 

D #������D ?��@ �� ���/��D�.��/��*�� ��)]h .(.   

 	" 6�!'   ��6E      S��� i��5 �� 	��"�� ����� 

         ��� ������ ��) $�����.) 	'��� 0.� / ��
��> �AB)

��" �����������r*���� �:)`] /aS e .(6��21�9" 6��C.��  

.�����C( / $�����
��)c()]ddc( ����" �� �.:;���  �������

 �� 	��"��           ��{�W 6�21�9" 6�C.�� 6)�M�" ��� i��5

*����)`].(6������ �.������  6��21�9" #�����.&��1�� /  

��
��$���)h()]dd^(����" ��  �.:;��� ����.�.������� ��  

5�W� ��� N /        �.�W X.1����1 U���/ 6�T> *.1�2�

         ����� �) ����� �� 6�� #/� ���� 0��  ���������� ���

    / $.&q�� 6�"�� �AB) / ��� i��E 6A�Y �� �/��M�'  

 ��� $.&���&E� �� �) & 6����      6�21�9" #���  ��{�W

*�� .   ���~ ���     6�����" Q/� $D      Q/� ��) ��� ��{�W 

                                                      
1-Gaines et al 

2-McGill 

3-Heintjes et al 
4-Salsich et al 
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#�AE� �wO� ��E�S 4�.&W ��3" ��S-��)D�.� XY�� S4��M��BY 6��/��   $���Y 

 0�/� � i��� $�w"�� 6�C"FG 0���� � F ��B) �FGHx)  	� �� 	� 0����yz(  
��

�� N/���!�*���S 	��1/  Q/� /� ���� }���� ����C" ��

 E ��O�	�D���T> N /  $�L��� #����� �����  ��) 

)f.(�� / $����\���� -�B����)`()]ddg(  6&�����7" ����) 

����� -��       	� !" ��~ / 	� !" ��     $�� ��� ���B~S 

   �) &��  621�9"�{�W �.:;�       �� 	���"�� ������ *A�" 

   "��, ����� $�"�� ��   ��� 	 ����� $�M�.      ��� /� ��� 

        6�T> N��, S��� �AB) 6) �C�" �����  $�� �� ��B~ 

 ������ �����q��> /����) 0�����)`c(.  6���21�9" [�������

  $&����� $���q�� /)]dd^ (    �{�W 621�9" [���� �)

           ��� ��AB) �� 	���"�� ������ ��:� ��" ��S   ���q��> 

    ���� *.!.E / ���  	'   *��� N/��!�" .   ��B�D   (�.�  *�BY

��� ��� 	)��S      	'��� *.!.E / ��q��>   ��U�.7" U/�5  

 ������5 0��!����� . $������.)  6��21�9" ����"  6��) ����A"

*����D����             #�T�� ����� i���E ��) 0����� ����� 

     ����) *.������ / 	� !"   	1��W �� S   6�5  6�21�9" ��

  �{�W  ��  0���E *E�� ����� �5    ��.'�� / ��# $D   ��� 

 �) |.!�)a .(     � ���� ���" �� 	��@ ��  *����D����

  #������.3O  !"        	� �!" #�T� i��E �.1� 6) �

)  6n�  ����    ��� / 0  � ��"�        ����>� 6�) ��C�"   -���/�.�

 -��M���  #/� ��9"���� �q��� 6��) �9���� ��!"4 

4��" ����)]^ .(  �� 0��!����� ����" ���q�/�� �.������

6���21�9"$&�������� $������q�� / )]dd^ (���� �� �

����� -�� �) 6�&) 0�.C��   � / ��M�� ��>�) 6E   ����>

 ��M.) ��)   	" ��� �)  ��� .   6���� �B��&�� �)   621�9"

  �{�W           	���"�� ������ 0/��' �� 	'���� *.!.E �AB)

�))a.(  � n&.��q"�     ���q��> #��) �������   �.3�O /

  ��3�    0�� ���>� #����)   	)�� 6�)    6����' �
��   6�E

  (Y N��..w� 	�W�  	$DS      	q.���q".) ���> 6) �C�" 

  	" 	�.1�) /��)]g.(       / 	� �!" �9� U��� ��E��W 

     	� !" }/�T� *"�L{ ��E��W      	�@ �� 6�5 ���3� 

M.)  -��M� ��) ���� *��   =,�2�" S ������" N%����# 

/  6)�{ S#���   ���" �\�� /     	�" ���L"  ���)]f(. .  

  #���"�$�� �.��� ��  ����' ����, %�) �   ����� =A�� 

  U���   ��\�� 4W���  �����         �����5/�� ��.�� ��)   0��� /

�)  � 	W�� ����)�  U�� ����5     / 0���  i���   �� 	�����  

           	�" i��(��� ����E 	�/�T�� *"�L�{ �) 6.W��  ��)��  

)]g(. N������3��  4Y����� 4��������� � �� 6��5=��,�2�" 

��� ��� ���) ����.E� S��4�!���  ���� S	Y����� �%E����.�� 

	)          	��T�> #��������� / 	����� �%E��.�� 	���!E

 	" 0��� ��� 	"����    � ���� 6) �C�" �   /��.� ���2�"�

    	Y��� *��� #/�  6C.�� �� /   i��(��i��   6.W�� ��

 ��q~E 	����   ���)]g(.        i��(��� 6�E *��� ��/�

i��   	����  6) �C�" �  ���� =��L  }/�T� ��   ��� / 

4"  ��)]e(.    -�\�� �"�> $���	)  $�"�\.1 	���!E

 	!�� 	A.�O    �>�) 6E�Y )  6	��Y    6) �.A.�    =�7> *��

	" S�� 	)  �!E           ��) 0����� 	"���, 	A.��O $��"�\.1 	��

   � U��� 6.W�� i��E�       6�Y� ��)�, i��(�� / �������

   	Y��� *!.� / *�.� � ���   =A�� (.�  �)   6   $���� n��

   	�" ��������� n&.��q" ����)]a.(  #o�������   #���

����"��  ������� ���AB) ���� �.3 ��� *��BY �� 	-���� 

  	q.��q".)*��   / ��>    ��� ��O��������   �C�"   6�)

� *&q�$�"� 4"��)]g.(   

                                                      
1-Herrington & Al-Shehri 
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ABSTRACT: 
 
Introduction & Objective: One of the most common disorders of the knee 
joint in adult is patellofemoral pain syndrome. Sometimes it becomes 
chronic and causes activity limitation. This study aimed to compare the 
efficacy of exercise therapy with Transcutaneous Electrical Nerve 
Stimulation on improvement of pain intensity, knee function, muscle 
atrophy and range of knee flexion.  
 
Materials & Methods: This double-blind, randomized clinical trial was 
carried out in Zahedan Razmejo-Moghadam Physiotherapy Clinic, in 2007. 
Thirty-two patients with patellofemoral pain syndrome were recruited 
through simple non-probability sampling. Subjects were randomly 
assigned to one of the equal groups, exercise therapy (including hip, knee, 
and leg muscles strengthening and stretching exercises) or electrical 
stimulation group. Before and after intervention, we assessed pain through 
Visual Analog Scale (VAS) (ordinal), function (ordinal) with Knee Injury 
and Osteoarthritis Outcome Score (KOOS), thigh circumference with tape 
measure (centimeter) and range of knee flexion with goniometer (degree). 
A 10 session treatment program, three sessions per week and one hour 
per session was performed for both groups. Independent t-test or Mann-
Whitney U and paired t-test or Wilcoxon were used for comparison 
between the pretreatment and post treatment results between groups and 
within groups, in SPSS software, respectively. 
 
Results: The mean total score of knee function increased from 
100.53±19.25 to 130.87±18.25 in the electrical stimulation group and from 
107.67±22.69 to 131.47±15.11 in the exercise therapy group (p=0.001). 
The mean score of knee function subscales including symptoms, pain, 
functional limitation, recreational activity, and life style improved in both 
groups (p<0.05). The pain score and range of knee flexion improved in 
both groups (p<0.05). After treatment, range of knee flexion significantly 
increased in the exercise group compared with the electrical stimulation 
one (p=0.008).  
 
Conclusion: Both of the exercise therapy and transcutaneous electrical 
nerve stimulation are effective in treatment of patellofemoral pain 
syndrome. However, exercise therapy is more effective increasing in the 
range of knee flexion.      
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