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�� �P��R UTO� �
������$ ;�� �:�e  ��� �� �&   ��

 \�� �
������$ � �����B  S-" UTO� ;#� ����D� =�V

!" � �9	$� . �?�� +�V#�e Q��� +��e�  Q��� UTO� ;��

 #  +�!" m'�� ;#T���7 ���.� Me S-" �,� �. �.P��

 �!�  ���e7 � =$�& }�.���5/2 ���$  �!�7 ��V i�R � �	�

=�T� {k � =$�# =$#  �[�� ��� � �� ;#�t�  !� ��

)34-31 .(���!��  ^� ����� ��:�
 � ��# ^� #  #� �  ;�.�

���!�� �. =��$ ;�.� �� ��W�� �B  ��#  ���%� =N� �& !"

���V ^� )Intra session (� � =,`�� �,$�N !� �� . #�

���!�� ��$  ��:�
 � ;�.�5 ���!�� �� ��#  !" ��W�� 0�� ;�.�

 ���V �  �. ���%� � �&)Inter session ( �,$�N� � =,`

!" .����7 �� � �9	$� � U��TR�  ;#��7 ;�BICC 

)Interclass correlation coefficient ( ��%.@R� ��:�
 �

95 !:#  �#��-� �$#� =�V � �,�� ;��tSEM   

)Standard error of measurement ( ����#� ;��

!� �� �,$�N� +p�[� ;��t�#��-� . ;��t�#��-� �V#  ��. ;��

S.��� �� �,��  �%$�# ;!%)Rosner (!" � �9	$� )34.(   

 �� �	@&40/0 c.A? ;��t�#��-� ���%� �  

40/0  ��75/0 M$�	� ;��t�#��-� ���%� �  

�� �	�. 75/0 ���� ;��t�#��-� ���%� �  

  

����� ��  

 #� �  #  �A��[�  #�� ;�B�.b	� #�.A� i��N�� � �.���.�

���!��  0��!V #  ;�.�2  �3 =$� �!" � �  ���� . ���.�

 0��!V #  �B�.b	� ;��t�#��-�4  �5 =$� �!" � #�7 . ���	�

� �  �� Q:�P �� ^� �B ;��t�#��-� ���.� �&  �  ���� �B 
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 ����1 .�	
� �
� � �
��� ����� ���� ��
�� � !�� "#
�$ �
%  

  �
���  �
���  �
�  �
�  

  �
�&� '��()�  *�+)
��  �
�&� '��()�  *�+)
��  

 ��)���(  46/9  33  87/8  32  

 � )!"#�� �"$(  20/4  162  93/5  161  

 %&')(�)*+,-(  03/11  69  09/7  63  
*BMI )(�)*+,- /�"$2( 47/4  38/26  93/3  64/24  

*BMI: Body mass index 
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 ����2 .�	
�  � !�� "#
�$ �
%�
� -��. �
%��/0� ���� ��
�� 

  -1��)� ��� 23$�� ���.  -1��)� 4�� 23$�� ���.  -1��)� 45� 23$�� ���.  

  �
�&� '��()�  *�+)
��  �
�&� '��()�  *�+)
��  �
�&� '��()�  *�+)
��  

EOR  66/0  62/2  53/0  98/2  65/0  76/2  

IOR  94/0  44/5  77/0  80/5  98/0  52/5  

TAR  68/0  38/2  77/0  76/2  72/0  38/2  

EOL  67/0  12/3  94/0  26/3  53/0  20/3  

IOL  77/0  46/5  63/0  52/5  79/0  54/5  

TAL  96/0  72/2  13/1  06/3  05/1  92/2  

TAR: Transverse abdominal right TAL: Transverse abdominal left 
IOR: Internal oblique right IOL: Internal oblique left 
EOR: External oblique right EOL: External oblique left 

  

 ����3 .�	
� �����! 2� �03� -��. � !�� "#
�$ �
%  

  -1��)� ��� 23$�� ���.  -1��)� 4�� 23$�� ���.  -1��)� 45� 23$�� ���.  

  �
�&� '��()�  *�+)
��  �
�&� '��()�  *�+)
��  �
�&� '��()�  *�+)
��  

EOR  85/0  46/3  79/0  55/3  99/0  64/3  

IOR  54/0  62/5  64/0  70/5  29/0  68/5  

TAR  55/0  10/3  51/0  90/2  69/0  30/3  

EOL  87/0  62/3  81/0  48/3  95/0  62/3  

IOL  54/1  96/5  37/1  78/5  39/1  62/5  

TAL  66/0  16/3  56/0  90/2  84/0  06/3  

TAR: Transverse abdominal right TAL: Transverse abdominal left 
IOR: Internal oblique right IOL: Internal oblique left 
EOR: External oblique right EOL: External oblique left 

  

 ����4. ICC )Interclass correlation coefficient ( �SEM )Standard error of measurement(  

�
� ����� �� �:� ���� ��
��  

 
SEM  

(Inter session) 
ICC  

(Inter session) 
SEM  

(Intra session) 
ICC  

(Intra session) 

EOR 19/0 90/0 25/0 81/0  

IOR 16/0 96/0 27/0 89/0 

TAR 14/0 95/0 38/0 71/0 

EOL 11/0 95/0 28/0 86/0 

IOL 14/0 96/0 20/0 90/0 

TAL 21/0 95/0 28/0 91/0 

ICC: Interclass correlation coefficient SEM: Standard error of measurement 
TAR: Transverse abdominal right TAL: Transverse abdominal left 
IOR: Internal oblique right IOL: Internal oblique left 
EOR: External oblique right EOL: External oblique left 
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 ����5. ICC )Interclass correlation coefficient ( �SEM )Standard error of measurement(  

�����! 2� �03� ����� �� �:� ���� ��
��  

 
SEM  

(Inter session) 
ICC  

(Inter session) 
SEM  

(Intra session) 
ICC  

(Intra session) 
eor 17/0 95/0  16/0 95/0 

ior 24/0 66/0 30/0 70/0 

tar 15/0 93/0 25/0 76/0 

eol 07/0 99/0 25/0 89/0  

iol 24/0 96/0 43/0 90/0 

tal 18/0 93/0 33/0  69/0 
SEM: Standard error of measurement ICC: Interclass correlation coefficient 
TAR: Transverse abdominal right TAL: Transverse abdominal left 
IOR: Internal oblique right IOL: Internal oblique left 
EOR: External oblique right EOL: External oblique left 

  

��   

 *�$� �ICC  ���.� +p.�N� ��� ����7 ���	� � �!" ���#�

 UTO� =��'? �$#� =�V �
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S-" (�!" �$#� !��.  
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 \�� �
������$ � S-" �?�� UTO� =��'?B  �M  �#

 \�� ;�� �7 #�!�� �& !� �& ]#��� >�eB  �M  l.��� �

98/0  �95/0  � )32(+  ��O� ^� ��%� �A��[� ��� #  �	,��

=$� �!" �$#� . ;��t�#��-� �.� ��#�-@B � �	$#��

���!�� TO� =��'? ;�.� \�� �
������$ � S-" UB  # 
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�� #��_ �$#�  #��  �P  # �@& � T	,� ��#�@. .
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�	
�� #��_ �$#�  #�� �� � !�� . ��� #  �?�P �A��[� =���

 ���� ���� �  ;�# � �& =$�)  # �@& � T	,� � S��$

���� (#�: �#���  UTO� =@$ �  �B �.%q@B � =
�� U

 S-")S-" �?�� � ��e�  Q��� +�V#�e Q��� ( �$#�
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�� �� S-" �
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 �" � �9	$�.  

 ]�# ]�#� � ������7 � �& =$� ��� �
������$

 �$#� � ����@B ;�"�@� ��-�� �!��" ����7 �	P

 � �  S-" ��@� UTO� �C�� � UTO�  �-�@�
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������$ �����%

�� ������7 �  �
 � ��O�  v.N: �# z�,���  �
 �� !B 
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������$ �� ����

 ����� �P��R � ����  # �@& � M,��� UTO� ���$�%"
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Reliability of ultrasound thickness measurement of abdominal muscles in 
women with and without chronic non-specific low back pain 
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Abstract 
 

Introduction: Low back pain is one of the most prevalent disorders of musculoskeletal system which is 
experienced by approximately 80% of people at least once throughout their lives. Concerning the integral 
role of the abdominal muscles in lumbo-pelvic stability, a highly reliable measurement instrument is 
needed to make an accurate judgment about the functions of these muscles. The aim of this study was to 
determine the reliability of ultrasonographic measurement of abdominal muscles thickness in healthy 
women as well as in women with chronic non-specific low back pain. 

Materials and Methods: 5 women with non-specific chronic low back pain and 5 ones without any low 
back pain participated in this methodological study. Abdominal muscles thickness was measured via 
ultrasonography three times, two of which performed on the first day of the study within a 2 hour-interval 
and the third was carried out 5 days later. Intra-class Correlation Coefficient and Standard of Error 
Measurement (SEM) were used for evaluating the reliability of the method. 

Results: The reliability of thickness measurements among women with chronic non-specific low back 
pain was excellent for all but two muscles: fright internal oblique muscle and left transverse abdomen. 
Standard error of measurement was greater than mean difference in all measurements. 

Conclusion: Ultrasonography can be used as a reliable method for evaluating abdominal muscles’ thickness. 
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