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�#	%�" D	�� 	 �K!2�! �8� 	% H �  C��;

"�: ��1 �" �� C!�% �>� H! &p q1�6� � �	3�!  	�

 ��>$ 7C(.  

 �9_ S�# K! �"	Q61! 	% ��	6�� �!2�! Ybc� "�����

�6���	=" 	% f�6���! �61"  

(J Tech Medical , Salt Lake City, UT) 2� �%	K#! 

 Y#2$ 3  � #!��� #	%K! X� 

 "�: "�U &K� 	%���9J 2�.  H�=i�� H�%

�� �"!" �
!�61! I��	_ 2� .�>� H!  	�

�2� �	3�! �!2�! �" �� C!�% � &p q1�6�  �9_ 	�2"�; .

9_ �% ��b� #�6B!2%! Ybs � �6���	=!" 	% I%

 H � �;"	6:! &!��� �%	K#! 	%����  ^=1

 K! �6�B H � �;"	6:! &!��� �;!5 "�% IF#"7 

K! �6��% �;! 5 "�% IF#"7  ��Z "�����

 .(�2�p �1" I% "2� �" q1�6� 

 ���� &!��� �2=�" &	���:�J "�% H � .  

C#�p �2� q1�� ��� #!�:! SPSS 

version 11.5, SPSS Inc., Chicago, IL (  

�I�3 P����� 2�

050/0 P <  H����

 I%	�� I��	a� � 6>9��

W�� � 6>9�� 

�"	Q61! ��bc� "����� � ?�J 7H �

0  	�25/0  7R��� m	9�#!

69/0 m	9�#! 7q1�6�

#" "	K ���U m	9�#!

Q�B� )H � ?	��� ��Z ���� � X#��: D�6B# �6Q1

� �=1 ���; �� #" H � ���� &	�� Y�	Q� �1#�% �'F

K! "!�:! PB  &��Kp

H� �	��  &��Kp K! �=1 ���; I1 H�% ��B C	���k6� C	�

ANOVA 2� �"	Q61!

���	Q� H�% I1 ���;

"�F� "#!" 	 ���U 

�B} �2� #" H6� PG	
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 �2==B �B��)27/

 &2% ��F nU	�

 ?�2F #" �=1 ���; f��Q� I% �2==B �B��
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 "�: IB 2� �%	K#! Y#�G H! I% I=� �:�J Ybc� P���
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H�K �:�; #!�$ &��>��: IF#" �QG #" H�K ��� PEQ� �

I%	F &�2% 2� I61!�U �! K! Xh1

2=B P��� "�U C	�	� � �=�	� ^�#p C�# !#

� ��	
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�� 2� ."�: ��1 �" �� C!�% �>� H!

 �9_2"�; )14 -12) ( P��2 ��>$ 7

 �9_ S�# K! �"	Q61! 	% ��	6�� �!2�! Ybc� "�����

Y#2$ �6���	=" 	% f�6���!

(J Tech Medical , Salt Lake City, UT)

)15 713 712(. �>� �� 
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 &��Kp Y	�:"15 �� �"!" �
!�61! I��	_

�2� �	3�! �!2�! �" �� C!�%

 Y#2$c�ss9_ �% ��b� #�6B!2%! Yb

 �Q�B Y#�G ���	%  H � �;"	6:! &!��� �%	K#!

2�2� �1#�% . K! �6�B H � �;"	6:! &!��� �;!

� ?	��� I�c� "����� K! �6��% �;!

2� I6:�; �u� #" ?	��� )16

 ��1 �" #" ���� &!��� �2=�" &	��
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�� ! 1.  "
#$�
%)��
'% (��)$�(  �� +��, -
�.� �� "#/ �	
� � ") �� '�+��, �0 �� = 60 �.$(  

� +��,�  
" )��(  

%"
#$�
 )'% (��)$���
(  

��	
  "#/)�!��(  

%"
#$�
 )'% (��)$���
(  

45�� +�6� �$ �  

"
#$�
% ) (��)$���
'%(  

 ����1 )20  �	34 ���(  28/27 )77/3(  75/9 )85/3(  58/22 )46/3(  

 ����2 )35  �	49 ���(  57/41 )82/3(  60/11 )82/4(  44/26 )94/3(  

 ����3 )50  �	65 ���(  52/55 )80/4(  71/12 )71/4(  73/27 )96/3(  

  

 "����� Ybc� ?�2F #"2 �1! �2� �"#�p. "!" &	�� ^	6� 7

`	a��! &!���  �=1 ���; H�% ?!�9�#�!#	� Ybc� C�d�1  �3 

)001/0 < P ( �=1 ���; �2  �3 )040/0 < P(7  D!�>����!

�=1 ���; H�% 1  �3 )010/0  =P(  �H�% l=�6>��  ���;

 �=11  �3 )030/0  =P( =�� `b6U!� #!"C "#!"7  H! 	�!

U! I�c� ?�J "#�� #" `b6;!2� "�F� D���=B��61	"# .

��ss#�>��: Ybc� P� 1 ���; H�% I=�ss �=1 � 3   

)010/0  =P( 7>B!ss#�>�	6 �s; H�% I=s �=1 ���1 � 3 

)010/0  =P (; �s �=1 ���1 � 2 )020/0  =P( U!ss `b6

=���  #!" 7��!"#�>��: Ybc� P��� 	�!  I1 H�% I=� �:�J

 �=1 ���;=�� `b6U!� #!"C "�F� ��!2�.   

�� #" |�	a� "#�� "!�:! K! �!2BsB I�s #�>=� I�c� ��	��

 	�T	�1	:2�� �2" .H1 L!�:! 	% H�=i��  �;"	6:! &!���

H � �K!2�! #" �� L!�:! H � �9�	F ���� &!��� C��; �:	. 

�=�� Y�	Q� "�F� �2� 	 "�F� �1#�% #"  ���; I1 &	�� #!"

Q� I% �=1 Y#2$ � D���=B��61	; �6Q1 �F I% 7f��

���; &	�� 	���k6� �	1 "#�� #" 7�:�J #�>��: Ybc�  C	�

�=�� Y�	Q� �=1 ��!" "�F� C#!" .#" H! 	F 	'=� "�F� 	 

�2� "�F� Y�	Q� 7	���k6� &	�� I1 ���; �=1 �1#�%  �2�

 � �1!�'F �1#�% ��_w� H1 �% H! 7m	9�#! I1 ?�2F !�3� 

I%	�� ?�2F X���	� PB I���� )IB #" I�	�� �"#�p �2� 

�1! (	% �"!" C	� m�%�� I% &	�� ���; �=1 I�'� � 	% [� 

I>	��  IB 2��1! �2� 	Q6B! &p ^	6� &	�% I% 	'=� �K #".  

?�2F m	9�#! )r(  &	�� � �����K!2�! C	���k6�  �2� C��;

I���� PB #" 	�  ?�2F #"3 �1! �2� �"#�p.  �%	a�?�2F7 

	% H � ���� H�% c� ?�Js>����! I�s=�� m	9�#! D!��s #!" 

� �Q��� $ 	%s� #��	��# ?	��6=! Ybc� Y#2  ?	��6>B!

&!# #��	��#  m	9�#![B � =�� D����� #!" ��!" "�F� .

 7I=� C#�>��: Ybc� P��� � H � ���� H�% H�=i��

m	9�#! 7I=� �:�J Ybc� P��� R��� =���  � #!" D����

��!" "�F�. I% m	9�#! H! �1#�% #" ���; f��Q� 7�=1 C	� 

Y�	Q� K! �u� `�G ���; #" IB �E68� C	�  �=1 C	�

I���� PB #" ^	6� I%	�� ^	6� ��� 2� �2�	�� R�68� "�% 	� .

y�F #"  7H � ���� ��k6� I1 H�% m	9�#! 7�1#�% H! C2=%

"�% [B � R��� j�� K! Ybc� "����� � ?�J 6� IBw K! �_

"�9� [� H1 .��!2$ ���� I>	�� #"?�! 7  	 "�F� D	1! �%

 X#��: D�6B# �6Q1 "�F� �2� � "�F� D	1! �% H�=i��

���� "�F� �2� 	 �9�	F  H � ?	��� ��Z) K! �6��%5 IF#"( 

=�� `b6U! "!�:! PB #"�  #!" "�F���!" )050/0 < P.( 

 "!�:! �=1 ���;2  P�	� `b6U! H!%2�"� ]#" Ia%!# 	% 

�"	Q61! K!  &��KpANOVA 7I:�J �" �9J ^	6� Y	��	a� 

��9$ 	% L!�:! 7H1 ��	��B Ybc� �6��% � H�=i�� 

Ybc� R��� �� �� 72��� [� IB &	=V #" I��	a� ��	
 ��� 

H! I��; M"�% �_! IB !�V P%	�6� H�% "�F� ��	��B #" I�c� 

)D�6B# X#��: (	 R�� #"  I�c�)D�����; D�2� (#" 

���; C	� �=1 �2" 2��. C� �! ��	>� #" ��	��B 	 R�� 

Ybc� #�Bd� H�% I1 ���; �=1 "�F� � ��!" K! ���	�p t-

test �"	Q61! 2� .#" y$!� ^	6� PG	
 &��Kp K! t-test � 

ANOVA #" I:�J �" H! I��	a� &	>� 2�!�U "�%.[  

  

��   

	% IF�� I% j�� �;2=9>V Ybc� I�
	� f����9���7  #	u6�!

�� Ybc� "����� � ?�J "�# H!  C��;#!�$ ���� �% I�
	�

H � �@�_ 2�	%.  �#2=1Pelvic-crossed  ���� L!�:! 	%

 7C��B D�$ L!�:! 7H � ��!2$ �6Q1 #�>��: Ybc�

#! 7&!#!#�>=� 7I=�h1!#�6B 72�	% ?	�% �����! 7	�T	�1	:  
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�� ! 2 . "
#$�
%)��
'% (��)$�( ���� ���	�� � �67 +��, -
�.� ��  �� 8�0) �� '� +��, �0 �� =60 �.$(  

�67 ���� ���	�� � "
#$�
% )(��)$� ��
'%(  

�� +��,  

P )�9$� �9%( I )�!��(  G )�!��(  H )�!��(  F )�
$�:(  E )�
$�:(  SF )�
$�:(  Ab.  Int. Ext. 

 ����1 )20  �	34 ���(  57/6 )63/1(  12/3 )18/5(  04/12 )07/6(  31/16- )06/6(  48/114 )91/31(  11/45 )13/68(  92/25 )2/10(  55/0 )21/0(  26/0 )08/0(  23/0 )07/0(  

 ����2 )35 �	 49 ���(  33/6 )46/1(  82/3 )38/5(  95/11 )25/5(  24/14 - )38/5(  88/31 )90/33(  72/31 )9/66(  60/18 )63/4(  46/0 )17/0(  21/0 )09/0(  17/0 )06/0(  

 ����3 )50  �	65 ���(  66/5 )57/1(  09/6 )53/6(  33/12 )12/5(  7/13 - )99/5(  67/43 )91/11(  78/30 )6/67(  90/19 )18/5(  40/0 )12/0(  16/0 )05/0(  14/0 )04/0(  

P : Ybc� ?�J?!�9�#�!#	� F :I=� #�>��: Ybc� P���  Ab :&!# #�6B!2%! Ybc� Y#2$  I :D!�>����! Ybc� ?�J E :I=� #�>�	6>B! Ybc� P���  

Int :#��	��# ?	��6=! Ybc� Y#2$  G :D���=B��61	; Ybc� ?�J  SF :#�>��: Ybc� P��� I=� �:�J  Ext :#��	��# ?	��6>B! Ybc� Y#2$  H : Ybc� ?�Jl=�6>��  

  

�� ! 3 . <�
% =�>��� � �	
�+�� $� 8�0�
?9%  �'/�@% ��6% ���A� �� + � 8�
,) �� '�= 180 �.$(  

 ��$�9��� ���� �� C

<�� �6�����  

 ���� �� C

<�� �6����� ��$�9DE�  

 ���� �� C

<�� �69E� ��  

 ���� ��)�

��� �A�7 �6D�	A  

 ���� ��)�

��� �6D$�9DE�  

 ���� ��)�

��� �6D�	A  

 �	�� �9.

F6
��E��9�,  

 �	�� �9.

G���9D�0  

 �	�� �9.

F�6DH6
	��  

 ���� �9.

���>������H  
  

**32/0-  **39/0-  14/0 -  **22/0-  06/0 -  **2/0-  11/0 -  09/0  **33/0  04/0 -  #$% �&'	  

*P  05/0 <  **P  01/0 <  
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 � ���� Ybc� P�� #	'� 	 R�� � l=�6>��

?	����; �1! �2� R��� 	� )17 74.(  &!��� I��	a� H! #"

�� IB ��bc� �vB! "����� � �6Q1  #" H � ���� �% 2=�!��

Gss	1 I�Qx� ?	6w I% [��6>� #�J I% �;! �6
 72�#!d % ��_

 I�
	� �" H!)��B- H � ( 2=�	% I6�!2� �;2=9>V) 2=�	�

D���=B��61	; I�c�( 2� �1#�% M
 #"ssB! #" IB ��	s �v

 K! C"�2�� "!2�� ��9$ Y	��	a�P�!�� �@ H � ���� �% �_

�1! I6:�; #!�$ �1#�% "#�� .��	��B I�c�  D���=B��61	;

#" �vB! y$!�� [� &	�K 	% ��	��B l=�6>�� �2" �� � "�� 

�� 2�!�� #" ����2% C	� H � #" I�QG ?	6x	1 L�� I6�!" 

2�	% .	% ��	��B 7D���=B��61	; ��!K I% ��:H� �� "�# � I% 

?	9�" &p ��� I% H���: I6:# ��	% � ��	��B Ybc� 

��!2$ H � ����2% � #" I�QG ?	6x	1 ��  "��)18(. 

 !# ��	
 I��	a� ^	6� I%	�� �3	6� ��U! Y	��	a� K! C#	�>%

I6�!" 2�! )20 719 717 710 78 76 75( .  

I��	a� H! ^	6� �9J 7 	% ���� m	9�#! "#!�� �vB! #"

�K!2�! C	�#�6B	: [B �2� C��;  �J	9�#! 	 � "�% R��� �

2�� �2�	�� .?	v� #�J I% l=�6>�� Ybc� 	% Ia%!# #" 

�� #	u6�!  � 6>F�% I% Ybc� H! �;2=9>V I% IF�� 	% "�#

 L�	B � H � �Q�U ���� WF�� 2�!�6% &p �6Q1 7?	��>!

"�� C��B D�$ )22 721( M6Q1 7^	6� �9J IB ��	
 #" �

IB ��!2� �J	9�#! H � ���� 	% Ybc� H!  I3�6� H!

 I��	a� 	% I%	��Li 9�#! &p #" IB "�% &!#	��� �s &	�� �J	

�� ?�Js � l=�6>�����  �"	6>! ��	
 #" f����9���

 ��!2� "�F�)6.( L8%#�� &!#	��� � � Gojdosik  �

� &!#	����� �� I%H� 6�I3� 1#2�2� )20 717 .(=i��H�  #"

!H � 7I��	a���� 6Q1 	% H �� 	1� � Ybc���  m	9�#!

��R� 	 ��!" m	9�#! �2� .%H�6�� 6Q1 I% m�%�� m	9�#!� 

! I�c�D!�>���� � 	%��� "�% H � )33/0 = r ( PB #" IB

2� �2�	�� "!�:!. [� &	=V  #" IB �	1 &	�� ��� Y	��	a�

�2� �"!" 7�1! �;2=9>V I% IF�� 	%  � I% I�c� H! � H

C��B Y!��: &�617 �� I�c� H! �6Q1  L!�:! WF�� 2�!��

"�� H � ���� � C��B D�$ )23 78 .( Y	J	9�#! I�F�� #"

R��� �� �2� �2�	��  Ybc� K! �U�% IB "�B K!�%! &!��

 IB "#!" "�F� ?	�6
! H! � 2=6>� ��EQ� �" �2� �1#�%

&p �6Q1 �_! C� " PEQ� #" 	� )H � �F I% (B K��%2= . #"

�>� 	% Ybc� ?�J I��	a� H! 2� �%	K#! f��	61! C	�M 

��	��B �1! H��� IB ��	
 #" ��	
 #" ��bc� C	�  C	�

f��	=" � 2=�" &	�� !# "�U �_! � H � ���� �%@�	% �_=2 .

 ���k� I% K	�� 2�	% 22� �6Q1 IB C"#!�� #" 2	� H�=i��

I%	F 	� 2�	% H � C	61!# #" P�_ qU �	F  �6Q1 H! K! ��	�

"�� &!�9F ��	��B �M  I��	a� H! "!�:! #" IB ��	
 #"

 ��� �G	U Cx����	� "!�:! H! � ��!2� "�F� 22� ��	��B

2=6�!2� .��	��B IF#" �1! H��� H!�%	=%  I% ��bc� C	�

�K!2�! � H � C	61!# �% 2�!�6% IB �"�9� C!@2�	% �_ .  

��� � Y#2$ m	9�#! 	% Ia%!# #" H � ���� 	% Ybc� P

|�� #" ��� 2�� �2�	�� C�$ m	9�#! "#!�� K! f . &!�6% 2	�

�K!2�! � Ybc� �%	K#! I% !# m	9�#! �2� H!  H � ���� C��;

1! ��	
 #"ss"!" �9>� f��	6 .�	a� H! #" ?	v� #�J I%s I�

2%! Ybc� "�����!2� �%	K#! S�# �" I% &!# #�6B . #"

 H! 7?�! S�# f #" q�: � f�6���! Y#�G I% Ybc�

� �6���	=" 	% �	U ?�J �K!2�! 	% ��" S�# #" �� C��;s &!�

��s�:�J �� 2�2� �%	K#! . �J	9�#! ?�! S�# #" ^	6� �9J

2�� �2" Ybc� Y#2$ � ���� &	��M  S�# #" IB ��	
 #"

f��	=" �>� IB ��" �� C��  �" H�% H � ���� &!��� 72�	%

 ���;=�� `b6U! ?	��� � R���� #!"C ��!".   

 I=� Ybc� P��� 	% H � ���� "!" &	�� ��	
 I��	a�
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The relationship between pelvic inclination and muscular function and length 
among healthy females 
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Abstract 
 

Introduction: Pelvic tilt is defined as pelvic inclination relative to the horizontal plane. The muscular 
strength and flexibility of lumbo pelvic region are effective factors in pelvic tilt. Studiesonthe relationship 
between muscle flexibility/strength and pelvic tilt have yieldedcontroversial results.The aim of this study 
was to examine this relationship in a larger sample and with more precise and sensitive instruments. 

Materials and Methods: 180 healthy women (20-65 years) participated in this study. Pelvic tilt was 
measured via inclinometer andmuscle function was determined throughisometric strength andendurance 
recordings for whicha dynamometer and a chronometer were used respectively. Muscles flexibility was 
evaluatedby special tightness tests. 

Results: There was little relationship between pelvic tilt and hip external and internal rotators strength as 
well as the flexibility of iliopsoas muscle. Also, pelvic tilt and trunk flexors and side flexors endurance 
were weakly correlated. 

Conclusion: According to the lumbo-pelvic muscles connections, it seems that the flexibility and strength of 
these muscles canaffect pelvic tilt. However, this effect was not provedin this study. Many of these muscles 
act on two or more joints, so they can show the effect of strength and length changes in other areas. Also the 
subjects of this study were healthy without any pathology and, considering flexibility and strength, werenot 
in abnormal range. These reasons may explain why the above-mentioned was not observed. 

Keywords: Pelvic tilt, Muscles length, Muscles flexibility, Muscle strength 
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