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 3?� ~��U � �� �����$ 

le� w�� |2� �� �� � �G�6�! �� ��$ 	�� 	! *��� F�/� 

���D �� 3��+ .*��  ��6� 	� �G ��� �� 34 ��� 5F��3 

	Q�!�� �� |2� ��� �6�� � +��$ �� �� .�[���� ���6 ��!$ �� 

���6V {�� 240  �`�	 �� �h  	���+ �� )28 .(  

���6V ������4 ��$ �n �� :6� !���( 	����U �� �� ��$ 

��$ f
�Y �!���4 � ��$ ���, �� 	! t�� {�� ��$ f
�Y 0��	 

�G� .*��  ��6� 	� �G ��� �� 34 ��� ��
 5F��3 �� |2� 

�( �� �6�� � +��$ �� �� .�G 	 �+ o��) � � �� 3��� �� � 

-�� � �G �%�� 	! -�(�� ���6V �� �� )29(.   

	.U��� :s� 6� -�% � .��	 ���6V �G' !���(�� �� �n 	4.8 

�6��V� �n 	�/�� 	� t��� ����������34 ���+�! �� �� 

3��� �� � ��� 	� ���)�$ p6��V ���� �7`�� ����t 

����-  ���� � �G���!$ !�����( �� ���� ��� � d�� 6� ��� 

�! '����(� -��
 
�5��3 � 3��� ��!$ 3�B� ��! 6� 	.(8 

'����(� p6��V �5�
�3 �G$ f���� ��!$ ����(� �V �G � 

, �,W� ���U�! �! ����(� � �����3 �V ��! 	� ��
 

p6��V �G ��@�� �! ���)�$ g��� »p�� �G$ � �
 �� 

����(�« 	� 	(8�� g��� )The back book 3��( )30( ��! 

� �� ����� 	! ��h�� ���V��$ f
�e� �n 	?4  6� g��� 	! 

�G -��� 6� �V �G ���� �� � 6� �V �G 	����U �� s� 6� 	5
�e� 

�V 	! 	.��� �n 	�2G � �n ��� s� 6� 	4.8 �6��V� 318 

-�% � ��%� ���6V �G � (0��� H��� 	��  �G 	! �)� ���6V 

	58��� �( ��� .-6\ 	! ��� 3�� ��
 g��� t��� G��+� 6� 

��)��
 f��� �h  	� �� ���� d�� 6� ��� 	5
�e� �� � ��� 

�7
�� ��� 3�� .!� ���(� 	� ���� 	! 	���� ��� � ��@  6� 

	5
�e� oa� � �� .  

!(
)� � *+
�, -��� �.  

�! 	8�� 	! ���6V Shapiro-Wilk 6���P ���� �G :���  ��! 

)05/0 < P .($��! ����	4 ���� �G$ (�� �@D � �5! 6� 

	.U��� 6� ���6V Repeated measures ���2��� �� .��!$ 

���!� ^�@��� T����G�$ (�� 6� ���6V ,�4@(G� Pearson 

� 318 ���!� ^�@��� T���*�� T����G� �! oa� �`� '
� 

kU�� ����  �!�' *�� '��� �()� *BC/ E0� � �(� 6� 


� V�� Linear mixed model ���2��� �� .���6V �G �� le� 

�5�� ���$ 05/0 �! ���2��� 6� -�  ����� SPSS  	?4 15 

)version 15, SPSS Inc., Chicago, IL (�%��	 � 

.)��� ��.   

��/0�� 1�%�&  

��
 	5
�e� �! ���7� 3 ��5� 
� � *����)� $��V ��,& �� -�./ 

0���� ��12�� -�% � a��3�� .6� 	(G ����� 3��� ����� �� ��
 

	5
�e� -�� �F��3 	��  	 �G�+V ���3�� �� .����� 3��� ����� 

�� �G 	.��� 6� 	5
�e� �	 ���� 	! 	���� �V � ��@  6� 	5
�e� 

oa� ���  ���! ��
 	� -�/ �(��� 	! 3��� �� 	5
�e� �� 

~��U 6� �V �7`��$ �! � �� ����� �V �G 	���� ���!.  

  

����� ��  

�� ��
 	5
�e�' 27 �6 B�@� 	! �(� ��� 
��� Y�� ��Z�U�� 

���� 	5
�e� ���D �����+ .6� �h  .T�� 73 ���� !�����( Y�� 

'�Y�� 5/15 ���� ����$ �T� ����$ � 5/11  �����T� 

���� � ��! .�j(G�'
 26 ���� 6� !�����( ��� �����\�0 

'������  37 ���� ��� �����\�0 �� \�!$ � �6 � 37 ���� 

��� �����\�0 �� 6�� � �6 '������ �� 8/80 ���� 6� 	 �(  '�G 

b��� ��� ��U 	! ��U � �� 2/19 ���� �6 �V �G b��� ��� 

 �1+� � ��� ��� ��!. 6� �h  -�% � *BU���  ����� �@D 6� 

���� 	! '	5
�e� 	! ����f 84 ���� ����� ����������' 12 

���� ����  ���� �)
04� (� 50 ���� EG ���������� � EG 

����  ����� -�% � ���� � ��! .*�� ��� �� 4/70 ���� ����� 

�! '
�4&  �� 9/25 ���� 6� �V �G �! ������4 � �� 7/3 ���� 

6� �V �G �! 
�5��3 �G$ ���, �&��� �� �� .*�� ��� �� 2/22 

���� ����� �! '
�4&  �� 6/29 ���� ����� �! ��� 
��� � �� 

50 ���� 6� �V �G �! 6��� &���� HG�� �� �3�� .5/76 

���� !�����( ���� �G$ .@D� ����(� �� EG 	!�%� ���� 

��!�  .��(  d�� 6� ��� �� 74 ���� !�����( ��\�! 6� 15 ��! .

���� *�Z?&� !�����( �� :��8 1 ����	 ��� 3�� .  
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���� 1. �	
��
 ����� ���
 ���	�
 �� ���� ���	�
  

��
��  ���� � �
��	 ± 
�! 	�"  

�� )���(  62/9 ± 04/39  

��� ) !"�#$%(  60/12 ± 93/68  

'( )�)*(  06/0 ± 61/1  

��� +,- )).��/ �)*(  33/11 ± 26/90  

��� ���0 )).��/ �)*(  15/8 ± 48/104  

1�2�� 3����4 )��� 5�6 7)-�#(  09/7±73/12  

�3'9	 3����4  76/1 ± 11/2  

  

:;	!<=  

3')03 /�)�)4  �3 6 ���(  

��+%> )6 �	 12 ���(  

�	?�0 �3 ��+%> )�	?�0 �3 12 ���(  

)9/25( 7 

)4/44 (12 

)9/25( 8 

'*< 0!��45  51/50 ± 33/33  

*�� '��� d�� 6� ��� �  ���� � �n 	�2G � 	� 	�2G 

s� 6� 	.U��� HG�� �5�� ���$ 3��� )010/0 < P .(*�� 

���6 ������4 ��$ �n �� )001/0 < P(' *�� ���6V �()� 

*BC/ E0� )005/0  =P (� �(� )006/0  =P (�n ��� 

s� 6� 	.U��� �����H �5�� ���$ �� �& � ��� ):��8 2(.  

�n 	�2G � 	� ��� �5! 6� '	.U��� �� 3
�� ������4 ��$ 

�� �� ����� !�8	 �8�� ���� ��` � 3/�� !�8	 �8�� ���� 

��` �� �� 	)2� ���D�- 2.U� � .U���- 8��U� HG�� 

�5�� ���$ 3��� )001/0  =P (�� 3
�� ������4 ��$ �n 

�� ����� !�8	 �8�� ���� ��` � 3/�� !�8	 �8�� ���� ��` 

�1�� �� 	)2� .U���- 8��U� HG�� �5�� ���$ 3��� 

)010/0 < P) (:��8 2(.   
  

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

��
��  ()* ,� �-.��
  %/ ��0' ��+ ,� �-.��
  %/ 1	
 ��+ ,� �-.��
 
P 

��0' 1 � 

2 

��0' 1 � 

3 

 ��� <'-)/%!* �)*(  17/18 ± 00/50  04/19 ± 38/29  20/20 ± 46/19  001/0 <  001/0 <  

@�	 �3 ��� )A�4.(  
�!B�,/  

%C-/  

41/6 ± 26/20  

12/15 ± 60/30  

79/5 ± 59/11  

37/13 ± 00/16  

78/7 ± 04/11  

79/13 ± 70/10  

001/0  

060/0  

001/0 <  

004/0  

.3$	�./)A�4.(  36/6 ± 23/15  13/6 ± 96/10  12/6 ± 04/9  002/0  001/0  

Copx )3�A��)D ��5 �� ��( )/%!* �)*( 05/1069 ± 46/2008  77/196 ± 04/1264  44/185 ± 62/1265  001/0  001/0 

Copy )3�A��)D ��5 �� ��( )/%!* �)*(  28/1502 ± 26/2408  86/295 ± 61/1395  84/212 ± 41/1367  001/0 001/0 

Vcopx 3�A��)D ��5 �� �� )/%!* �)* 7E!(� �0(  88/11 ± 32/22  18/2 ± 03/14  06/2 ± 06/14  001/0 001/0 

Vcopy 3�A��)D ��5 �� �� )/%!* �)* 7E!(� �0( 78/16 ± 63/26 27/3 ± 63/15 36/2 ± 19/15 001/0 002/0 

fcopx 3�A��)D ��5 �� �� 04/0 ± 047/0 02/0 ± 05/0 02/0 ± 05/0 360/0  340/0  

fcopy 3�A��)D ��5 �� �� 03/0 ± 05/0 02/0 ± 05/0 02/0 ± 05/0 990/0  990/0  

Copx )3�A��)D ��5 �F ��( )/%!* �)*(  77/2064 ± 03/1696  17/1208 ± 15/1063  12/1819 ± 58/1210  005/0  001/0 < 

Copy )3�A��)D ��5 �F ��( )/%!* �)*(  63/3441 ± 88/2141  28/1186 ± 57/1204  72/1538 ± 87/1256  150/0 110/0 

Vcopx 3�A��)D ��5 �F �� )/%!* �)* 7E!(� �0(  83/68 ± 53/56  27/40 ± 44/35  64/60 ± 35/40  005/0 001/0 < 

Vcopy 3�A��)D ��5 �F �� )/%!* �)* 7E!(� �0( 71/114 ± 39/71 54/39 ± 15/40 44/168 ± 04/75 150/0 990/0 

fcopx 3�A��)D ��5 �F �� 12/0 ± 12/0 055/0 ± 09/0 11/0 ± 12/0 320/0  990/0  

fcopy 3�A��)D ��5 �F �� 14/0 ± 13/0 06/0 ± 11/0 11/0 ± 14/0 720/0  990/0  

3����)D ��5 �F �� ).�G!7(  71/49 ± 00/60  55/85 ± 19/109  27/92 ± 63/130  001/0 < 001/0 < 

�$*�1 H4;	 <=IJ +,- ).�G!7(  17/43 ± 88/67  50/46 ± 96/82  64/57 ± 92/96  100/0  005/0  

�$*�1 H4;	 <=IJ �4  ).�G!7(  44/44 ± 42/63  84/60 ± 23/82  80/75 ± 81/105  170/0  006/0  

Copx :!�8	 �8�� ���� ��` �� 	)2� .U���- 8��U�' Copy :!�8	 �8�� ���� ��` �� 	)2� ���D�- 2.U�' VCopx :3/�� !�8	 �8�� ���� ��` �� 	)2� .U���- 8��U�' 

VCopy :3/�� !�8	 �8�� ���� ��` �� 	)2� ��D�� - 2.U�' fcopx :3/�� !�8	 �8�� ���� ��` �� 	)2� .U���- 8��U�' fcopy :s ���� !�8	 �8�� ���� ��` �� 	)2� 

���D�- 2.U�  
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�� b��� 	5
�e� �� 3
�� ������4 ��$ �n '�� *�� ��� 

�! !�8	 �8�� ���� ��` )�� 	)2� .U���- 8��U�:  

003/0  =P' �� 	)2� ���D�- 2.U �004/0  =P (� 3/�� 

)�� 	)2� .U���- 8��U� :003/0  =P' �� 	)2� ���D� - 

2.U �004/0  =P(' s ���� !�8	 �8�� ���� ��` )�� �G �� 

	)2� 002/0  =P (� ����� �()� *BC/ �(�  

)04/0  =P (^�@��� �5�� ���$ 3��� .d�� 6� ��� �! G�z 

-��� 6� �G�������$ *�@` :��j��� 	  �� 3
�� ������4 ��$ 

�� �� � 	  �� 3
�� ������4 ��$ �n �� ^�@��� �5�� ���$ 

3���  ):��8 3(.   

T���*�� ��(  d�� 6� ��� s� 6� 	.U��� �� 3
�� 

������4 ��$ �� �� �! T���*�� s ���� !�8	 �8�� ���� ��` 

�� 	)2� .U���- 8��U �)02/0  =P( � �� 3
�� ������4 

��$ �n �� �! !�8	 �8�� � 3/�� !�8	 8��� ���� ��` ��   

	)2� .U���- 8��U �)04/0  =P (^�@��� �5�� ���$ 3��� .

T���*�� *�� ���  �� �! !�8	 �8�� ���� ��` )�� 	)2� 

.U���- 8��U� :01/0  =P' �� 	)2� ���D�- 2.U�  

009/0  =P (� 3/�� )�� 	)2� .U��� - 8��U� :  

001/0  =P' �� 	)2� ���D�- 2.U �003/0  =P(' ����� 

�()� *BC/ �(� )01/0  =P (� ����� �()� *BC/ 

E0� )02/0  =P (^�@��� �5�� ���$ 3��� ):��8 4(.  

  

��   

�� �� ��
 	5
�e� ��&  ��� 	� �n 	4.8 p6��V ��Z�U�� 

�� _�ZU d�� 6� ��� 	! !�����( B�@� 	! �(� ��� 
��� 

Y�� ��Z�U�'� f8�� HG�� �5�� ��� ��(  '��� d�� 6� ��� 

�   ����� � ��@1! �G�������$ *�@` :��j��� � �����H *�� 

���6 ���6V ������4 ��$ �n �� � ���6V �()� *BC/ 
  

���� 3. 3	)4�� 5�4 ,� ��� � ��� 	+ 	'��
��	67 �	)8 ���9:�6 )�� ���� ���	�
(  

��
��  

5�4 ,� ��� )=�>%?@( )1�� (  

  ����4 =27 �0   

5�4 ,� ��� )(��( )1�� (  

���4 � =10 �0   

��� )
�-@ ��
(  

 ����4 =27 �0   

�D%E !�&)�'@ 

Pearson  
P  

�D%E !�&)�'@ 

Pearson  
P  

�D%E !�&)�'@ 

Pearson 
P  

Copx )3�A��)D ��5 �� ��( )/%!* �)*(  32/0 -  11/0  25/0 -  48/0  22/0 -  270/0  

Copy )3�A��)D ��5 �� ��( )/%!* �)*(  282/0 -  17/0  03/0 -  40/0  32/0 -  110/0  

Vcopx 3�A��)D ��5 �� �� )/%!* �)* 7E!(� �0(  32/0 -  11/0  25/0 -  48/0  22/0 -  270/0  

Vcopy 3�A��)D ��5 �� �� )/%!* �)* 7E!(� �0(  28/0 -  17/0  03/0 -  40/0  33/0 -  110/0  

Fcopx 3�A��)D ��5 �� �� )/%!* �)* 7E!(� �0( 02/0  91/0  26/0 -  47/0  11/0  600/0  

Fcopy 3�A��)D ��5 �� �� )/%!* �)* 7E!(� �0( 02/0  91/0  37/0 -  30/0  21/0 -  300/0  

Copx )3�A��)D ��5 �F ��( )/%!* �)*(  32/0 -  11/0  20/0 -  57/0  54/0 -  003/0  

Copy )3�A��)D ��5 �F ��( )/%!* �)*(  34/0 -  08/0  21/0 -  56/0  54/0 -  004/0  

Vcopx �3A��)D ��5 �F �� )/%!* �)* 7E!(� �0(  32/0 -  11/0  20/0 -  57/0  54/0 -  003/0  

VCopy )3�A��)D ��5 �F ��( )/%!* �)*(  34/0 -  08/0  21/0 -  56/0  54/0 -  004/0  

Fcopx 3�A��)D ��5 �F �� )/%!* �)* 7E!(� �0( 25/0 -  20/0  21/0 -  56/0  45/0 -  002/0  

Fcopy 3�A��)D ��5 �F �� )/%!* �)* 7E!(� �0( 30/0 -  13/0  22/0 -  53/0  57/0 -  002/0  

$	�..3 /)A�4.(  04/0  85/0  27/0  46/0  34/0  080/0  

3����)D ��5 �F �� ).�G!7(  24/0 -  22/0  16/0 -  66/0  27/0 -  180/0  

�$*�1 H4;	 <=IJ +,- ).�G!7(  26/0 -  20/0  02/0 -  97/0  08/0  700/0  

�$*�1 H4;	 <=IJ �4  ).�G!7(  23/0  25/0  32/ -0  36/0  39/0 -  040/0  

<'- ��� )*!%/ �)*(  02/0  92/0  03/0  94/0  -  -  

Copx :!�8	 �8�� ���� ��` �� 	)2� .U���- 8��U�' Copy :!�8	 �8�� ���� ��` �� 	)2� ���D�- 2.U�' VCopx :3/�� !�8	 �8�� ���� ��` �� 	)2� .U���- 8��U�' 

VCopy :3/�� !�8	 �8�� ���� ��` �� 	)2� ���D� - 2.U�' fcopx :3/�� !�8	 �8�� ���� ��` �� 	)2� �.U��- 8��U�' fcopy :s ���� !�8	 �8�� ���� ��` �� 	)2� 

���D�- 2.U�  
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���� 4. 3	)4�� �4����� ��
�	'� 	+ �4����� ��� � 5�4 ,� ��� G6 ,� �-.��
 )Mixed model(  

  
5�4 ,� ��� )=�>%?@( )1�� (  

 ����4 =27 �0  

5�4 ,� ��� )(��( )1�� (  

 ����4 =10 �0   

��� )
�-@ ��
(  

 ����4 =27 �0   

��
��  �D%E !�&)�'@  P  �D%E !�&)�'@  P  �D%E !�&)�'@ P  

Copx )3�A��)D ��5 �� ��(  62/4  610/0  08/1 -  860/0  90/0 -  790/0  

Copy )3�A��)D ��5 �� ��(  52/6  620/0  10/4 -  680/0  58/1 -  750/0  

Vcopx 3�A��)D ��5 �� �� 05/0  610/0  01/0 -  860/0  01/0 -  720/0  

Vcopy 3���)DA ��5 �� ��  07/0  620/0  05/0 -  680/0  02/0 -  750/0  

fcopx 3�A��)D ��5 �� �� 01/0  020/0  12/2  990/0  01/7 -  610/0  

fcopy 3�A��)D ��5 �� �� 01/0 -  055/0  18/7 -  670/0  67/8 -  460/0  
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Abstract 
 

Introduction:  Fear of pain is related to disability and chronicity of low back pain. The aim of this study 
was to investigate the relation between fear avoidance beliefs (FAB) and postural stability and the 
influence of specific training on postural stability and FAB in individuals with non specific chronic low 
back pain (NSCLBP). 

Materials and Methods: Twenty seven females with NCLBP were recruited in this quasi-experimental 
study. Pain intensity, FAB, and disability were recorded using the questionnaires. The force plate was 
used to measure the postural stability. Abdominal and back muscle endurance was measured respectively 
by Sit Up and Biering-Sorensen tests. All tests were repeated ne week and one month after a short term 
specific training for FAB. Repeated measure analysis was used to compare the variables. To evaluate the 
association between variables Pearson correlation coefficient and mixed model analysis were used. All 
data were analyzed by SPSS, version16. 

Results: Pain intensity, FAB, and disability scores showed a significant reduction after intervention  
(P < 0.010). The time of sit up, Sorensen and single leg stance tests prominently increased (P < 0.010). 
Center of pressure (COP) excursion and velocity variables faced with a considerable decrease (P < 0.010). 
Pain intensity was mainly related to cop excursion and velocity during unilateral standing (P < 0.010) but 
there is no relation between FAB and the parameters of postural stability. However, trend of changes in 
FAB was related to trend of changes in cop excursion and velocity during unilateral standing in 
mediolateral plan (P = 0.040). 

Conclusion: Changes in FAB was related to the changes in COP excursion and velocity during unilateral 
standing. Specific training for FAB resulted in pain intensity reduction, FAB, and disability scores. It also 
led to an improvement he postural stability as well as increasing the time of sit up, Biering-Sorensen and 
single leg stance tests in subjects with NSCLBP. 
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