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��*�+�� ,-.# /012� 34 '�� !& 560��� 7�6 !�� 89.� �� !0:;� ���!& <!2�4 ����� +
 =>�   ����:

��& �� ?# '�!*���.  

�� � ���� ��: 30 �& '
�
� ��*�+�� !A� (
�)  (+� ��
>	�9�
 =
!B	
 � C0D	�0# �& �� ?# '�!*��� ����:50/11 ± 96/73 >G <!H��0I  

24/8 ± 95/180 �9	��  C� <!9#46/1 ± 16/22 �& �!�	 � ���  ����:31/2 ± 20  ��!H �� 8& �K��-� 7��L 8&15  ��!H � �&!M� ��!H ,#�� '!.	

>	>� N0AO� >��� .�	��#+P '�� ?# ,-.# /012� 34 <�6 !�� 8#�	!& 89.� �� '
!)
 +
 >1& � ,�G  7��L 8& ,-.# 8 �
+ '+��+�& Q !R +
 ��

�+
>	
 ��1K > �!H '!0H .��
� ,0�B� � 8 SM� '
!& �.0L�� ��#P T�� +
 �� <Independent t  �Paired t �61# UV� ��  '�
�95  >L��  

)05/0 ≤ α (>� ���.9�
.  

����� ��: �61# ���I Y)�# 560��� 7�6 !��  +
 >1& C�*�K ��9	Z� � C���6 
 /I!4 �� �� ?# ,-.# 8 �
+ '+��+�& Q�V# '�V[ C0D	�0# �
�

>� 560��� 7�6 !�� 89.� �� . '�V[ �� '!9�0& ���I C06\��>� �>���# C�*�K ��9	Z� 8& /�A	 C���6 
 8 �
+ '+��+�& Q�V#.  
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�
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!K
 �� � +�0	 ,0^� 8& ��� 7��"# �� ,-.# /012� 34 8& �� ?# '�!*��� ����:  '��

(
�� N"# ,#�� _  (
�6� 8& C06\�� � ��+�� 8#�	!& �4
!R �� ���& '�� ��� ���.9�
 560��� C !�� 8#�	!& '� 
S# +
 �	
��+�& � �6 !��.  
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 �� I� ��J��)Ankle sprain ( "� �*�+)�K  �! L��� M�?

 1�N: �<0O P�=
 "� 	� (�� M!��:� # ����*�"�# )�

 ��;0?)3-1 .(+)�K )� �! �� I� ��J�� ��� I� M�?  

85-75 +)�K ���! �� S�T;U� !%U 	� �� �?  �?!)3 �2 .(

�� V� �� I� ��J�� )
#� 	� �����?  +)�K M��� !�: ��?!

�� �N;0� !�>� �� ������� ����� ���9W  	� �� I� M!�*&<'

(�� 	N�%� 1�� �! �%�
�� �%, .�� M���! !��:�  M!�*&<' ���9W

�� # ��
 ��?X .�0�� M���! 	)
#� ��J�� "� �N� �� I�  ���9W

	��!�  !�>� ��J�� 	� �>�� (���� �! 	� ��;0? �� I� �! ��!

�� �� I�  !%�)3 �2 .(�!�! �� � ����=� �-"�� 	�  	� ���

�� <' ���9W�9T' 1�;�� �! Y�� �� �� I� M!�*& -  ���Z['

 (�� ���<? (��\ 1�;�� # ��<' ]�)4 .(�9T' 1�;�� - 

()
�N: 	� ��Z[' (�!#�=� ����� �! M!��� �)^ M�?  ��%� M�?

 # _`� a�? �� �"# �<=� # �T`� (��� 	� b��� �! #

 !��! ����� �T`� M!�*&<' c�9W ����"��)5 �4.(  

M!#�# 	>);� �! ��<' ]�  "� 	� �9T' M�?

(����)
 ��&T`� 1%0J� �! �?�%;J��%��*�  ��<? cZ[' ��?

 ��� ��) � M7��� �9T' d;0)� (<� 	� (�%� # 	)���

�� !�>�� �(��  !%�)4 .( M�7>� @8� #! 	� ��<' ]�

�� d)0�� �T`� ()Ne# ]� # (��� ]� !%� . ]�

�)^ c���� Y)8 � 	��;�K 	� (��� �� 	;`- 1�N:  �! D!%�

 M"��"�� ����"�� $%�`� 	� �T`� ()Ne# ]� 	� �
��

�� �T`� 1�N: �)^ # 1�N: c����  ����)4 .( �� !��:� �!

��  ������ f� �T`� ()Ne# ]� ��� I� M!�*&<' ���9W

 !��! M�; )� 	O%� 	� "�)� # (�� �&��)4 �1 .( ()Ne# ]�

)N\%� ))N� �! ��� �����%� 	� �T`� 	;`- �[: �! c�9W (

��  !%�)4 �1 .( !%O# �T`� ()Ne# ]� �! �T�� �-�

 (���� �! # ��� �; )� +)�K M��� �� I� �)0��;� ����� 	;��!

�� 	� �>�� �� M!�*&<' ���9W !!�- . @��7:� 	� "�)� �������

�� ��*�K !��:� �� �! �T`� ()Ne# ]�  �� �%T� # ����

�� �����! g"�# 	� (�� ���� �K !%9�� h'  !%�)4 �2 .(

��%� .��� �� �! � 8�  @?�� ��� I� M!�*&<' ���9W

Y�� �� ����#K !%O# 	� M�? (�� M!�*&<' ���9W . "� �!�`;��

�� ��i! !��:� M��� �W2� ���%�"�� 	�����  �� I� M!�*&<' ���9W

�� ��<� 	� d�� ��� f� !#� .	����� ��%� M�?  	� $%��� � 8�

	;:�- ���  �����\ c����<� ���� +)�K �� ����! M��� ���

�9T' ��
!�N� - �� ��<' ]� # ��Z['  ����)9 -6.(  

 �&�� 	;0?c����<� 	;�k- 	?! 1%, �! �� I�  (�O �!

	����� 	N�%�  ����<� M�? a�? �� !%' # M�)� )�

I)� (�� �!%� �� I� �-!�%U . ���%�"�� �� �; )� �&9\ ����=�

()
�N:  	� ���?�<� M!�*&<' l)
�*� �7���O  ����� ��%�

()
�N: ()
�N: �"�� ��)>�" M�? ]*' ���" # �;0�� M�?  �<N
�

�!�� �)�m� ��� .()
�N: 	� (90� L��;� 	0���� �7��<� ��  M�?

I)� �n�� �, �! 	� �"# �<=� �-!�%U  V� �� I� M�?

�� �� ��%�! �� �?! ��� .I)� �; )� �-!�%U  �! �� I� M�?

,()
�N: ����#! �;:� ��� 1%  "� c���� ��9��O ���� M�?

�� V� g�� "� !#�: $���? # ���! a�, 	� a�, f�  �?!

)10 .( +)�K ����*�"�# ���%�"�� �� (�� M�#�e #� �� "�

	����� �� �� I� 	)��� "� ���! !��k� c�%� �;��� 	�� � M�?.  

�%)� "� �*� � I� +)�K ���%�"�� �! 1#��;� M�? ��

 ����"�� h'�� �K �� 7��<� # (�� f��;�%�Z� c����<�

�9T' 1�;�� - �� ��Z[' �� 	&<O �K "� 	� !%�  	� ��%�

 M�; )� 	O%� !�%� �-"�� 	� 	� !�� ����� o�)��? c����<�

(�� 	;:�- ���\ . 	� # ��� pZ�� �*� o�)��? c����<�

 �'%� # (�� f��;�%�Z� c����<� 	;:�� ���N� (90�

�@ � 	U�i �� c����<-  ��;0? ��� ���%�)11 ( �! 	�

�"����  f��=� 	&)�# 	� ��*�"�# M��O� qr� ()`)� M�)-

 M�?!���#� 1%, �! �T`� 	� ��� !��# �� : # cZ['

 ����! !����� ��"�#)12 .(  

o�)��?  ���;=� $���� M��� f)����! ����<� g#� f� �?

��\ "� 	��-��i �;)?�� M���! # ��;0? ���?�<? ���Z[' c

�9T'-  �T`� ��<' ]� # 1!�N� ��T`� c�9W ���Z['

 	� ���%�"�� ��#! ������ ����� �! �*)�)&� c�%� 	� # (��

�� �!�� ���  !��:� ( -�� M��� ����"�� sZ� ��%�' 	� # !%�

�� 7)� ()
�N: 	� ���� . t�9��� ���� o�)��? c����

? �K +\�N;� f��;�0��� # f��;�0����;0 .o�)��? c����<� 

�� 	&[' M��>`�� 	)
#� @ � f� ��  �� �9T' ������ ���%�
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�9T' M��O� 	>);� �! # � 8� !%9��-  @��7:� �� ��Z['

�?! .��<� o�)��? ��  d;0)� �U�! �! c��))u� �� ���%�

�9T'-  M#� M�;�� 1�;�� �� �?! �"�O� !�: 	� ��Z['

(0�v��)� # ���%� w9��� 	&[' �? 	� # ���� 	;��! !%U M

x)� y��r� z�)^ �! M�; )� M#�)� +)��� ��  	&[' �;U���

�� �)��  !!�-)11 .( M�#�e 7O #! 1!�N� # ��Z[' c��\

 (�� o�)��? M��O�)13 .( 	� ��;0? �#�� �� �� ����=�

 !%O# 	� ���?�<? # c��\ )� �,�9��� �&� �o�)��? ��<�

�� <' d)�;0� �%, 	� # !�#K�� {�� �� �;��\� !�*& !�� . �*�

�� 	� Z;9� !��:� 1!�N� _`� �! Y�� !�>�� ��{! "�  ���9W

 )�|<? # �� I� cZ[' c��\ @?�� ��� I� M!�*&<'

�� �� I� ()Ne# ]� Y)8 � �! lNe  ����)14.(  

 "� 7)� ����*�"�# M��O� !%9�� �! o�)��? c����<� @��

 	O%� !�%� ����=� "� �U�� M%� (�� 	;:�- ���\)14 ( #

	;:�� �� �T`� ()Ne# ]� !%9�� "� ���� ���K M�? ���� .

 �1�n� ��%�' 	�Anguish  	;`? ���i �)Wm� ����� 	�

�� M���! !��:� M#� �� ��%� �
!�N� �:!�T� c����<�  ���9W

(U�!�� �� I� M!�*&<' . ��<� 	����� !��:� y)�=� �� �!

 �� o�)��? ���� 	� �
!�N�c�9W M��� �� f�  M��k�  

)Hop to stabilization(c�9W M��� o�)��? �  # M��k�

 ���);�!)Hop to stabilization and reach( o�)��? �

�}}}}}}@) �)�}}}}}� �� � �}}}}}} M��W}}}}}}c�9 �}}}} M��k  

)Unanticipated hop to stabilization ( f� �� �!�;0�� #

��!�! $�>�� �� !%� �� .� ����<� 	����� �� 	� !�! �� � L��;

 c���� �! �T`� ()Ne# ]� M�rU @?�� h'��

��  *&: ���#! #  *&: ��;�Z� ���#� ���%���  	� !%�

 M�; )� !%9��  *&: ��;�Z� # ��%��� (�O #! �! L��;�

 (��! c���� ���� 	� (90�)15.(  ����� �! )�|<?

Bernier # Perrin  	&U��� 	;`? @� �)Wm� ����� 	�

 1�;�� # �T`� ()Ne# ]� M#� �� ���?�<? c����<�

�� M���! !��:� �! (��\ ��;U�!�� �� I� M!�*&<' ���9W . 	�����

 �
�%� M�� f� ���� y)�=� �� �! ��� �!�`;�� ����<�

 �xi 	� o�)��? �%&O (<� 	� o�)��? M%�
� �� o�)��?

? �(��� (<� 	� o�)��? (<� 	� z�%� c�%� 	� o�)��

 )� ���� �
�%� �� M��O� $���? �! !�: # !%� (��� # xi

 c�� 	� �� !%U 1!�N� o�)��? �?5 �� _`� 	)��W !�� . L��;�

 "� �[N� !%9�� h'�� ����<� 	����� �� 	i�-� 	� !�! �� �

 �;)Ne# ���%� +��%O)Postural sway (��  �)Wm� �
# �!%�

��N� #� M��! !���� !��:� �� �! �T`� ()Ne# ]� M)9(.  

c���� 7O o�)��? c����<�  M!�)�� # 	��� �;��� M�?

�� z%0=� d� 	� !%� g"%�K # 	��7?  ()&��\ "� # �!%� ��k�

	����� �! M�)-��� 	�  ��!�%U�� ����<� # ��"�# M�?

��  l)
�*� 	)9� o�)��? ����<� c���� )�|<? �����

��)0� �! M!�*&<'	;�� "� M �� ��"�# M�?  ����)16 .( ��

	��7? # +)�K �� ()<?� !%O#  ��*�"�# �� 	� M!��" M�?

�� �)<=�  ~��U g"�# 	U�i "� ('�� 	� �� #� # ���

�� 	����� �%� �� $#7
 ����<� g"%�K ��!�� M�?  # ��k�

d� (�� M�#�e 	��7? . c����<� �%� �� "� ���� 	� ����)�=�

#� ��%�' 	�g  M�)� )� M��� ����O �)^ # ��#��! �)^ M�?

��%� # +)�K "� �� M���! !��:� �! � 8�  I� M!�*&<' ���9W

��;0? s��� ��)0� ������ �!�� �!�`;�� �� . "� a�? �������

 ]� �� o�)��? ����<� 	����� f� �)Wm� ����� �y)�=� ��

�� M��! !��:� ()Ne# !%� �� I� M!�&*<' ���9W.  

  

��� � ��� ��  

�� M���! �0� ��%O ����*�"�# �� y)�=� M���K 	N��O  ���9W

1�9)
�# d)� �! 	� �� I� M!�*&<' ����� ��� ��! 1�9;*0� # 

�K ��)� "� 	� ��!�! �)* � ���;��! (�%['  �?30  	� �`�

 �#�- #! 	� �:!�T� c�%�15  # ���>� �#�- ���� M�`�

���� d)0�� �?�� �#�- . 1#�O �!1 �-A�#  �? �`)�%� M�?

�K 	0���� # �#�- #! (�� ���K �? . ����*�"�# z�8;�� �%=�

�� M���! )&� �%�"K y��, "� �� I� M!�*&<' ���9W �*)�

 �� I� ����\ ��% �)Anterior drawer test(  	� "�);�� #

@��� "� ���K (�! �� 	���  �� I� M!�*&<' ���9W

)Cumberland ankle instability tool ((:�- c�%� .

@��� ��  ���#� M���! 	���84/0 ������ �83/0  #9  1�2�

�� �� c�� 	� ����  �� #! �? �! �� �� I� M!�*&<' ���9W

�� Y8 � ��� .)� �� I� �! M!�*&<' c�9W ��<� 	���!  
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 ����1 .�	
��  ���� ����� � ���� ���Independent t ���	 ��  

�����  ���	 ��  �������   � �!�t �"#� $%& �� �  

 ��)����� ���(  
����  08/8 ± 70/181  

492/0  627/0  
�%�&	  60/8 ± 20/180  

 '())*�+,-./(  
����  06/10 ± 53/74  

269/0  790/0  
�%�&	  11/13 ± 38/73  

 0�)1��(  
����  41/1 ± 00/22  

617/0-  542/0  
�%�&	  54/1 ± 33/22  

�% 3�4� �� 5� �	�67  
����  05/2 ± 93/19  

155/0 -  878/0  
�%�&	  63/2 ± 06/20  

  

 �� �`�30  ��<� 	� (��27  ��30  ������<� �!%� I� (�Z�

 �� �`� ��<� #27 �� ������<� �� I� ���9W  	� M�%, 	� D����

 "� !�: ��<� 	i �?27 �� ��)� @?�� �`� 	�  �� � ����

�� �; )� c�� ���?! �� �� I� �! ���9W  ����)11 .( M���

��0*�  �)U� 1�� f� �! �n���� 	� M!��:� �y)�=� �! M"��

I)� 	���� M���! � �! �-!�%U ��<� # �� I15  ��27 

@��� �� 	��� ���� z�8;�� ���!%� M!�*&<' ���9W . <e �!

 $��� I)? 	� �� Y8 � �*�7� c�'Z,� $�: "� �!�`;�� ��

��!%�"K 	���� �?  Y�� ��;���� �9T' # ���%�� �����)� M�?.  

 %&O (<� 	� (��� �� o�)��? ���� c����<�) �*�1 �

l
� (<0\( ���� �*� 	� o�)��? �) �*�1z (<0\ �( �

 ):�, 	� o�)��?) �*�1~ (<0\ �( # %&O 	� o�)��? �

 +�') �*�1! (<0\ �( ��7��" c�%� 	� o�)��? �) �*�

1� (<0\ � ( # �*� 	� o�)��?8 ) �*�1M (<0\ � ( !%�

=� 	� 	O%� �� 	��K M��O� g#� # �*� �&9\ c��)�  �?

�� ))N�) .20-17 .(��!%�"K  M�%, ���*� �� # +)��� 	� �?

 ��<� (� �? )� 	�30  ��<� �? )� # 	)��W2  	�)\!

�� (���;��  ��!�! $�>�� �� c����<� ���!��)21 .( 1#�O2 

����<� �*�#�� 	�  ����	�  d>� 	���! �� 	;`? �! 	0&O

 ����<�70 �� 130 !%� 	0&O �? M��� )�" �� �� .�<�  ��

�� �� �  �?!)23 �22( . 	� 	O%� �� c����<� $�>�� ('��

 �&9\ c��)�=�2  �� 	;:�- ��� �! 7��?)24 ( f� ��%� 	�

 ('�� �$%�#�;�)d;�� (�� d)��� c����<� $�>�� �� . c��

	;`? �! ��<�  !#�=� �� )�|<? # ��<� !��N� @��7:� �� �?

��(�! �!  �?)(�! 	� !�"K (
�� "� ��N�   # 	�)� M#� �?

(�! ]J� �� ( � �? ( (:�� @��7:�)25 �24 .( (:� )�

 	� ��<� l&;8� 1�*�� ��;�� 	� !%� c�%� �� 	� c����<�

	;`? �! # �� #! c�%�  ��O� ()&��\ �!�#K (�! 	� �� �N� M�?

�� $�>�� �� f� c�%� 	� �� . )�|<? c����<� c�� ��

 ��)� @?�� c�� �� d � 	;`? �! # @��7:� d>�� 	;`?

�� ]� �, �! �� !��  �%�"K �T`� ()Ne# ]� ��;0U

!% � !�>�� )25(.  

��!%�"K z�8;�� �! �(�� ��X 	� $"{  �#�- �A�# 	� �?

	9�O 	)&� �?�� �� (��'� ��!%�"K �%�� # �\ZU� M�? .

��!%�"K 	� �*� ��� ?�� # ���>� �#�- M�? 	)&� �

 M��� �N�� 	�%- I)? # ��!%<� 1�9�! �� �����! M�?��#�

����!  ���K 	O%;� ����%�7): # f�7� ��%� ��� 	)�%� M�?

!%9� .��!%�"K "� ���� ����! "� ]� ���i �� �� c%'! �?  	i

 �� ����! � ?#A� ����<� 	����� f� �! (��� 	� ���<�

����<� �-!��K $Z'� (��e� $�: �)<*� .K��!%�"  	� ���?

 	� 	� M!��:� # ���>� �#�- �! ��!�! �� � �� !%U 	\Z'

(�!#�=� �)
! �<� 	\Z' $�' # �?  �����<� (��� � ��;0��%�

��;:�- ���\ �?�� �#�- �! .  

 �)^ �&9\ ()Ne# M"��"�� ��%� �T`� ()Ne# ]�

 1�N:)Reproduction of passive positioning ( #

 1�N: ()Ne#)Active positioning (�"���� �� M�)- !%� .

�"���� M���  ��;�Z� # �v�%��� (��� #! �! ��<' ]� M�)-

 	� M�%, 	� D1�N: c�%� 	� ()Ne# M"��"�� "�  *&:

�� �!�`;�� ��*� �<=� �� �"# ��!%�"K . �� 	� c���� ��

Z� # ��%��� 	� ���� z�8;�� �)
!"� �; )�  *&: ��;�   
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 '()1 .*"�+�� ,�"��-.  

  

 ����2 .0�1� 2) �3 �� ��) 4�5�  �"��-. 0����6 

0�1�  ���-. 758)�� �� ���� �6 �+ :�-. � �#. �"��-. 0;<�( ���-.  >& ×� �(. 

1 70 

 �� )� �% 0.��8 9% :;.���)��� �<(= ��( 3  ×10 

 �� )� �% ?@A ) ,-B 9% :;.���)��� �<(= ��( 2  ×10 

 ,-B �4� 9% �/�C �% �� )� �% :;.���)��� �<(= ��( 2  ×10 
    

  

2 90 

 �� )� �% 0.��8 9% :;.���)��� 9;.� D)� ��( 2  ×15 

 �� )� �% ?@A ) ,-B 9% :;.���)��� �<(= ��( 2  ×10 

 ,-B �4� 9% �/�C �% �� )� �% :;.���)��� �<(= ��( 2  ×10 

 �� E� �% 0.��8 9% :;.���)��� �<(= ��( 4  ×5 
  

  
  

3 100 

 �� E� �% 0.��8 9% :;.���)��� 9;.� D)� ��( 3  ×10 

 �� E� �% ?@A ) ,-B 9% :;.���)��� �<(= ��( 2  ×10 

 ,-B �4� 9% �/�C �% �� )� �% :;.���)��� 9;.� D)� ��( 3  ×10 

�� )� �% F<GH�( I�,J 9% :;.��� )��� �<(= ��( 2  ×10 
  

  
  

4 110 

 �� E� �% 0.��8 9% :;.���)��� 9;.� D)� ��( 2  ×10 

 �� E� �% ?@A ) ,-B 9% :;.���)��� 9;.� D)� ��( 2  ×10 

 ,-B �4� 9% �/�C �% �� E� �% :;.���)��� �<(= ��( 3  ×10 

 �� E� �% F<GH�( I�,J 9% :;.���)��� �<(= ��( 2  ×10 

 �� )� �% K%�� LM� 9% :;.���)��� �<(= ��( 2  ×10 
  

  
  

5 120 

 �� E� �% 0.��8 9% :;.���)��� �� �N� ��( 2  ×10 

 �� E� �% ?@A ) ,-B 9% :;.���)��� �� �N� ��( 2  ×10 

 ,-B �4� 9% �/�C �% �� E� �% :;.���)��� 9;.� D)� ��( 2  ×10 

�% F<GH�( I�,J 9% :;.���  �� E�)��� 9;.� D)� ��( 2  ×10 

 �� E� �% K%�� LM� 9% :;.���)��� �<(= ��( 2  ×10 

 LM� 9% �� )� �% :;.���8 )��� �<(= ��( 2  ×10 
  

  
  

6 130 

 �� E� �% 0.��8 9% :;.���)��� �� �N� ��( 10 × 3 

 �� E� �% ?@A ) ,-B 9% :;.���)��� �� �N� ��( 10 × 2 

 ,-B �4� 9% �/�C �% �� E� �% :;.���)��� �� �N� ��( 10 × 2 

 �� E� �% F<GH�( I�,J 9% :;.���)��� �� �N� ��( 2  ×10 

 �� E� �% K%�� LM� 9% :;.���)��� 9;.� D)� ��( 2  ×10 

 LM� 9% �� E� �% :;.���8 )��� �<(= ��( 10 × 2 
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I)� 	)
#� d0)��*� f� ��N)9, �;��� 	���! �� I� �-!�%U 

 (��)27 �26 ( �<=� $�' ()Ne# �! �T`� ()Ne# ]� #

�"���� �"# I)� �n�� 	� (&' �� 	� ��� M�)- �-!�%U  M�?

�� V� ����" �%[' ���� �"# �<=� "� �9\ �� I�  �� 	� �?!

�� ]<
 �� )�" ��:  ���)26 .(��� ��� !�%� 	�#�" M

 M"��"��10 �30  #  *&: ��;�Z� 	O�!20 �5  �v�%��� 	O�!

�� �)
! 	� )�|<? # !%� �&9\ c��)�=� 	� 	O%� ��  	�

 ��i! �;��� 	���! �� �! ��"�# ()
�N: 1%, �! !��:� �; )�

�� +)�K  ��%�)28( �))u� # ���! ���%' �)Wm� @?�� M��� �

 ��!%�"K �? M��� a�? 	�#�" z�8;�� �rU �:!�T� c�%� 	�

 �� $�>��)28 .(�"���� M��� ��!%�"K �M�)-   �;8� M#� ��

��  ����� �#�)� (8� "� @��� I� 	� M�%, 	� D(0 �

 (��W (8� 	� ��!%�"K M�� ���� f� "� �!�`;�� �� ]J�

�� �� . � *&: ��;�Z� (��� �! 	�#�" M"��"�� ����"�� M���

M#� �*� 	� 	O%� �� �;��)�%-#�;*
�  ���\ ��� ))N� ����

�� �!�! . 7��� 	� 	���� 7��� "� �U f� ��;�� �! �9�� )i

)Popliteal crease (s�����
 ]J� # ��!�- d��  M��� �?

 # 	���� 7��� �! �K (<0\ f� ��;��)�%-#�;*
� M�)-���\

 %&\#! 	&[' M#� ��� d�� �U M�;��� �! 7)� ���! @8�

 ��;:�- ���\) �*�2 .( )�|<? 	�#�" M"��"�� ����"�� M���

�� �!�`;�� �;�%)��%� "� ��%��� (��� �! . �K (<0\ f�

 ��)��� $%� f� �! M���! # �� $#! ( ��� !��;�� �! �� ( �

(��!  !%� ��)29 �28) ( �*�3 .(	&)�# ��  # ���#� M���! �?

�K "� c��)�=� "� M��)0� �! # ��;0? ��{�� ������  �!�`;�� �?

� ��� (�)31 �30.(  

  

 
 '()2 .������	���(@  ���	� �A 'B�  

  
 '()3 .����&�. ���	� �A 'B�  

  

 M��� �#�� 	r�� ��;��)�%-#�;*
� �!�� ��9)
�� M���

 M��� # ���� ]*&�� I� 1�;�#�: 	=`� �! 	� ���O ��%���

 	�#�"  *&: ��;�Z�90 	O�!  l� �
%, �%=� ��%� 	� M�

�� �)* � �� ��� # �� �� 	;:�- ��� �! �!%� . g#� ��

�� h'�� ��!%�"K �#�� 	�#�" �� !%�  ���� ��0*� �?  

)29 �28) ( �*�4.(  

  

  
 '()4 .�� ��  � �6 E��) >�#F� 'G1� >�#F� H8 ���	  

  

 M�rU ak� M��� ���%�"K ��%� ����� �� 	<?

�"���� �� $�>�� M�)- . c���� �� �� M!�: �-�) ��;�Z� # ��%���

 *&: ( 	� g"%�K M��� ��� f� �� #� M�� ���%�"K �!%9� ���K

�� ���\ c���� �� �! 1�N: �)^ c�%�  	;��%U ��!%�"K "� # !�!

�� �"���� M��� �� (��� )<? 	� �� )-�?! $�>�� M� . "� ]J�

	�#�" "� �*� �� �� 	;��%U ��!%�"K  �:!�T� ��� ))N� M�?

 �� a�?3 �� 	�#�" �� 	� 	� ����" # ��� ���*� ���  	� �)��

��!%�"K  �� 	;`-  _`� �� !�)�� !�� �� 	�#�" �� ()N\%� 	� ��

��� . ��� ��3  ����" 	&��: �� ���15  �W� @?�� M��� 	�)\!

)-!���� $�>�� M� .d i "� �!�`;�� �� ]J�  ��!%�"K d i ����

�� 	;0� �� 	;��%U #� "� ���! ��� # ��  	� �� 	�#�" ��<? 	� ��
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��� ���*� 	N:! . )� aZ;U� )���)� �����3 �"���� 	9���  M�)-

 y&r� M�rU )���)� ��%�' 	� ��� ���*� 	��" # a�? 	�#�"

��� (��� #! �! 	�#�" M"��"�� (9W  *&: ��;�Z� # ��%

 ��!�-)29 �28 .( �����<� 	����� 	;`? @� M��O� "� �N� # �9\

��!%�"K M�� I� �T`� ()Ne# ]�  	�#�" M"��"�� 	&)�# 	� �?

�"���� 1�N: c�%� 	� �T`� �� M�)- . �)&=� # 	�7>� M���

�!�!  ��`)�%� ���K g#� "� �?Independent t  #Paired t  �!

��N� qr�  M��!95  ���!)05/0 ≤ α (�� �!�`;��.  

  

����� ��  

��N� !%9�� y)�=� L��;�  y&r� M�rU )���)� �! �� M��!

  *&: ��;�Z� # ��%��� (��� #! �! �T`� 	�#�" M"��"��

 	�#�" M"��"�� y&r� M�rU )���)� 	� (90� ���>� �#�-

 	;`? @� "� ]� �?�� �#�- �! (��� #! �� �T`�

 !�! �� � o�)��? c����<�) 1#�O3( . y&r� M�rU )���)�  

�@?�� M���! ��%��� (��� �! �T`� 	�#�" M"��"�  

1/0 ± 49/0   *&: ��;�Z� (��� �! )�|<? # 	O�!

 @?�� M���!05/0 ± 39/0  !%� 	O�!)05/0 < P ( �! �� #

 �! �T`� 	�#�" M"��"�� y&r� M�rU )���)� 	� (�� �
��

 @� "� ]� �?�� �#�-  *&: ��;�Z� # g�%��� (���

 ��9���� 	;`? !%� �))u� �#��)05/0 > P) ( 1#��O4  #5(.  

  

��   

 	&)�# 	� �K 	� �!�! b��� # �� �! c���� Y)8 � ()&��\

 	� �� I� +)�K "� M�)� )� �! c#�e f� ��|�%� y��r�

�� ��<�  !#�)4( .�!�� ��)� M!��" ��-��0�%� �� 	� ���  ���9W

�� �� I� M!�*&<'�� ���<' ]� �! Y�� 	� �%�  ���9W

s"�� cZ[' lNe # �*)��*� �� ��  ����)4 .( M���! !��:�

��  ()Ne# Y)8 � �! Y�� ��i! �� I� M!�*&<' ���9W

��  *&: ��;�Z� # ��%��� c���� �! �T`� ����� . @?��  
  

 ����3 . ���� �����Independent t ���	 �� 0;��!� � �6  

�����  
�������  

 � �!�t P  
���) ���	  �6�5. ���	  

0��,;�< LOP� 9�)<( D(��(�% Q-R� D�RS 0.H��.�  33/2  59/1  211/3  003/0*  

0NM-� ����U� LOP� 9�)<( D(��(�% Q-R� D�RS 0.H��.�  68/1  24/1  633/2  014/0*  

 *]� �! �?�� �#�- 	� (90� ���>� �#�-  *&: ��;�Z� # ��%��� �T`� 	�#�" M"��"�� M�rU ��7)� ��N� �;<� �%�"K  (�� ��!)05/0 ≤ P(  

  
 ����4 . ���� �����Paired t �)�"�  >I�8 �� �+ J� 'G1� 0�� � ���&��6 K<%� ��%L �������  

�����  ����  � �#.  �������   M �B� �� ����&   P  

�%�&	 3)�+  
V.� ',�(=  15  08/2  72/0  

013/0*  
W� ',�(=  15  59/1  62/0  

���� 3)�+  
V.� ',�(=  15  28/2  78/0  

667/0  
W� ',�(=  15  33/2  63/0  

 *]� �! ���>� �#�- ��%��� �T`� 	�#�" M"��"�� M�rU ��7)� @)� 	� (90� �%�"K ��N� �;<� �%�"K  (�� ��!)05/0 ≤ P(  

  
 ����5 .���� ����� Paired t �O(<� ����P+ >I�8 �� �+ J� 'G1� 0�� � ���&��6 K<%� ��%L �������  

�����  ����  � �#.  �������  �� ����&  M �B�   P  

�%�&	 3)�+  
V.� ',�(=  15  57/1 49/0 

002/0*  
W� ',�(=  15  24/1 44/0 

���� 3)�+  
V.� ',�(=  15  59/1 51/0 

183/0  
W� ',�(=  15  53/1 49/0 

 *]� �! ���>� �#�-  *&: ��;�Z� �T`� 	�#�" M"��"�� M�rU ��7)� @)� 	� (90� �%�"K ��N� �;<� �%�"K  (�� ��!)05/0 ≤ P(  
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��%� # �*)�)&� P�=
 "� ��%��� M"��"�� M�rU  d�� � 8�

 ��%��� M�rU 	� (�� �!�! �� � 	N
�r� f� 	� ��i D(��

 "� �; )�7  (:� �� 	O�!)�%�� (5 �&)�  �� �O��U ���� M�;�

 ��%��� �� 	� �;
�� �! )�" �� �� .�<� h'�� 	� (�� �����

�� @��7:� �� +)�K 	� Z;�� �rU # ��� �!��! �� "� @)�  �?!

)10 .(� ()Ne# ]� c�N
�r� "� M!��N� �! �� I� �T`

�!�� ����� �� ��%��� (���  ���)32 �10 ( �� � ��<? 	�

�!�! �� M���! !��:� ���  �! Y�� ��i! �� I� M!�*&<' ���9W

 �� �! 1�N: �)^ # 1�N: c�%� 	� �T`� 	�#�" M"��"��

��;0? (��� . �*�#�� �)Wm� ����� �	N
�r� �� a��?� "�

`� ()Ne# ]� M#� �� o�)��? ����<� (��� �! �� I� �T

!%� �K !%9�� #  *&: ��;�Z� . "� �<�� @8�  *&: ��;�Z�

�� ��<� 	�  )�)�%� �9)��� (���  �����%� @��7:� # !#�

  *&: ��;�Z� �! S%TU 	� �� I� �T`� 	�#�" Y)8 �

 ��*�"�# M�N� +)�K "� ����� �U�� �! (�� *<�

��� M�)-%&O .Glencross # Thornton )33(  ]� Y��

 #  *&: ��;�Z� (�O �! �� 1�N: c�%� 	� �T`� ()Ne#

��!�� g��7- �� I� +)�K "� �N�  *&: ���#! .Boyle  #

Negus )34 ( 	� (90� �� I� ��*� +)�K �� !��:� 	� ��;:���!

 	� �T`� ()Ne# ]� �! M�;<� (\! M���! d
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Abstract 
 

Introduction: The purpose of this study was to examine the effect of 6 weeks hopping exercises program 
on joint position sense in young male athletes with functional ankle instability. 

Materials and Methods: Thirty young male athletes with functional ankle instability (mean ± SD age; 
22.16 ± 1.46 years, mean ± SD weight; 73.96 ± 11.50 kg, mean ± SD height; 180.95±8.24 cm, mean ± SD 
instability score; 20 ± 2.31) were participated in this study. They all read and signed the consent form. 
Participants were equally and randomly divided into two following groups: 1) hopping exercise, and 2) 
control. Reproduction of ankle joint angle was used to evaluate joint position sense before and just after 
exercise program. Descriptive statistic, paired sample t-test and Independent sample t-test were used to 
analyze the data. Level of significance was set at P < 0.05. 

Results: The results of the study showed that 6 weeks hopping exercise program had a significant 
decrease in average absolute error of the reproduction of ankle joint angle in inversion and plantar flexion 
(P < 0.05). Furthermore, reduce in absolute error of joint angle reproduction was observed more in 
inversion than plantar flexion.  

Conclusion: According to the results, young male athletes with functional ankle instability need specific 
joint position sense in many skills. So, it could be suggested to use these selected exercise in training and 
rehabilitation programs to improve joint stability during fast and rapid activities. 
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