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 36	�D �+*"�Kolmogorov-Smirnov  �=&$� �
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050/0 �=_	 we" 3�6=7 � �1 �
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{�  ��' %����	 36	�D)050/0 > P.(  �� ���� )#�
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 ����2 .0�1�  23� � ���!4	 �5* �6 ������� �78� � �9� � ���:� �  � �� Independent t  � �+�;� ���	 ����&  

   ���< ���	11+    ���& ���	    

���!4	 �5* �6 =�>  .����)����� �!�( )>  .����)����� �!�( t P =�>  .����)����� �!�( )>  .����)����� �!�( t P 

 �� ��./30 01�� 8/26 ± 6/95 4/27 ± 9/105 05/1 320/0 8/24 ± 3/97 23 ± 6/97 035/0 973/0 

 �� ��./60 01�� 3/49±1/186 4/56 ± 2/228 09/2 060/0 9/31 ± 6/208 3/34 ± 2/184 64/1 129/0 

 �� ��./90 01�� 7/71 ± 7/260 2/87 ± 5/346 62/3 004/0* 9/74 ± 7/305 2/84 ± 5/262 35/1 202/0 

 34�� 56730 01�� 5/25 ± 3/150 4/43 ± 1/161 91/0 380/0 4/33 ± 3/164 37 ± 6/148 38/1 196/0 

 34�� 56760 01�� 9/19 ± 3/121 9/31 ± 1/133 11/1 280/0 2/31 ± 5/131 9/26 ± 8/127 37/0 714/0 

 34�� 56790 01�� 1/22 ± 3/104 9/29 ± 2/105 09/0 920/0 2/25 ± 9/105 9/28 ± 7/107 18/0 858/0 
*P 05/0 <  

  

)001 /< P  �7/95  =1141F( .���	 `#�
�* �� H.6� � U

 �#��� .( .��
�� �}����90  �1 %����	 �Z.(  

)6/303 `86*' �
	 .( .( .��
�� �}���� [��
	 �n� `*=d$�

 �#���) �#��� �"30 460  �90 �Z.( (!A8 �  ��)T*� D � 36	�

{� 36	�D (�=_	  (6 .�()001/0 < P  �74/12  =1042F (

) .�(6$'1.(  

 H.�	D 36	�DTwo way repeated measure ANOVA 

�=_	 :��E8  u=#�
A$� :j<7 .��
�� �}���� .( �. H.�(

� .( ��08 %��� (�( 3��' �&#�9# � �#��� �" �)001/0 < P  �

2/79  =1141F(� �}���� .���	 `#�
�* �� �� ���� .( U .��
�

 �#��� .( u=#�
A$� :j<7 �+*"� � %�1 �*�6830 �Z.( 

 �1 %����	)1/155 `86*' �
	 .( .��
�� �}���� [��
	 �n�

T*� � �#��� �" .( u=#�
A$� :j<7 {� � 36	�D  36	�D  

�=_	  (6O' .�()170/0  =P  �89/1  =1042F) (.�(6$' 2(.  

  

��   

.�5Q :j<7 a#�
	�I#� :.�M �� (�( 3��' p*�P8 )#�
'  

 �#��� .( �"90 �=_	 .6� � �#�5' 36	�D .( �Z.(  H.�(

T*� �� �
�* !"� %(6 36	�D .�
��# � p*�P8 `#� )#�
'  H��

 p*�P8Brito (.�( �'�6S$� 3�.�9$� � . %�1 (�# p*�P8 .(

�
,�" � �O*��8 �	�'� �n� `**_8 r�� � �� � 3(�� /�� .

 �E*� /�'+11  �n� 4�1 /�0'� 6'�� :j<7 a*
=*��I#� :.�M �

�=#�$8 �	�'� +11  � �" .�5Q :j<7 a*
=*��I#� :.�M �

!A*��O86� .( 6'�� u=#�
A$� ���� �*s H��  �n@	 � �*E	 H�

 �1 \.�I�)9 .( %�1 ��#�.� :.�M g6' .( :��E8 � �Z68 �

�'6$' � 	 p*�P8 �( H��� �0*
' 3�68  �	�'� �� (�� H�*�  
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 � �?�2 . ���< ���	 � E7��!3?� ABCD ���!4	 �5* �611+  

  

 �=#�$811 + .( a*
=*��I#� :.�M � !O}	 �n� � %�j7

!A*��O86� ���� �*s H��  ?�A�.I H�)9 (�	  CZ6	 �'�68

!A*��O86� .( :j<7 `#� a#�
	�I#� :.�M !���*�  H��

���� 3�6Z (61 c� H� . p*�P8 )#�
'Soligard  3�.�9$� �

 �=8 `*#�� .( C*"D T���1892 ���� �*s 3� !A*��O86� H� 

 �=" �=	�( .(17 -13  �E*� �=#�$8 �	�'� �� %(�E
"� �n� .( ���"

+11 (�( 3��' �. )12 .( �� �9# 3(�� /�� .�
,�" � :�=#�$8

 �0*
' .( � C*"D �� H�*&�*� !5Z :�=#�$8 g6' `#�
5

!A*��O86� .( C*"D T��� !"� %�1 3�6=7 �� )15 .( �Z68 �

`#� � .( c5	 [	�67 �� �9# :.�M ��  C*"D �� H�*&�*�

�	  �E*� �=#�$8 �	�'� .�
,�" `*=d$� � �1�+11  � I*'

 [	�7 `#� `#���= 4!"� %�1 ����� 3� 3(�� /�� -�"�

 T#�I�� � �	�'� `#� !O}	 �*n;8 [#K( �� �9# !"� `9$	

�1� :.�M .)#�
'  � :.�M 4?(�_8 [	�67 �*n;8 H(�#� :��*�P8

 T��� .( �. (��� �&'6&QC*"D %(�( 3��' �=8 `*#�� H��  �'�

)17 416 .( :.�M 4?(�_8 T#�I�� r�� � �8�=#�$8 (6Z� `#���=

�	 3�	D (��� w*PF � �Z68 �  �n� ���$
�� [#K( �� �'�68

 �E*� �=#�$8 �	�'�+11 �1� 6'�� :j<7 :.�M T#�I�� �.  

Steffen  �=#�$8 �	�'� �n� 3�.�9$� �11  :.�M � �.

�I#�!A*��O86� a#�
	  .��M ��#�.� (.6	 3�6Z6' c'�, H��

 �'(�()14 .( �=#�$8 �	�'�+11  �	�'� %�1 �jF� �'6$'

 `#�$811 �	 �1� . �=#�$8 �	�'�11  [	�110  � `#�$8

 3�	� :�	 � 3(�� /�� .�
,�"11  (6 ��*M()14 412 .( �

 4���� p*�P8 )#�
' rj,Steffen  �*� 3�.�9$� �

�=_	 !���*�  6'�� :j<7 a#�
	�I#� :.�M .( H.�(

 �'(�9' %����	)14 .( p*�P8 �( `#� �A#��	 :.6F .(

�	  �=#�$8 �	�'� �� !E� 3�68+11  �=#�$8 �	�'� � !OA'

11 a#�
	�I#� :.�M !���*� !5Z �8�n@	 � �8�*E	 4

�	 u=#�
A$� � �'�. �" .�5Q :j<7 �1� .D )#�
' 36	�

Independent t  :j<7 :.�M �� (6 `#� �� ����

 �� �
�* �#�5' 36	�D .( �#��� �" �� .( u=#�
A$�

T*� �=_	 H.�	D ��P� �� .���	 `#� �	� 4(6 36	�D (6O' .�( .

 �=#�$8 �	�'� c� �n� �� ���� )#�
' `#�+11  T#�I�� �

�	 u=#�
A$� :j<7 :.�M �1� .�8�=#�$8 3(�� �����  �

 �=#�$8 �	�'� .( u=#�
A$� :j<7 :.�M T#�I�� r��

11 + ?�� u=#�
A$� `#�$8 �='�	)Hamstring curl ( �

 ��5Z � a#�
	6#j� :�=#�$8)7 (�	 �1� �*E	 �'�68 . 

�=_	 �� ���� )#�
'  .��
�� �}���� :��E8 3(6 .�(

 .( ���1 � ��08 %��� �( `* 3�. �".�5Q :j<7 �" ��

 �#���30 460  �90 �Z.( (6 .�=_	 :��E8  %��� �( `* H.�(

 .( u=#�
A$� :j<7 .��
�� �}���� .( ���1 � ��08

�#��� �� /��� �*� ��' %����	 �� .�	 3��' )#�
' `#�  �� ��(

 �E*� �=#�$8 �	�'�11 + :j<7 a#�
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�$' �1� .!*��_� .( �'�. �" .�5Q :j<7  (��� �='�	 �#��

) � �� ���� .( 6'�� 3�1 c, 3(�� ?�
=� � v�
1 T���

!"� |�O�'� ?�� .( %�'61 [#6� :.6F ( �=+ �+��	 .( �

b6� :.6F � 43�1 %(�_�� �	 !#6�8 H� �'61 . i#�" �**z8

�	 ?�O86� .( ?���
	 H�	� �� !5Z  �=	��*' 4�1� |�O�'�

 %�86� � %�'61 [#6� [$7 �� i#�" ?��
'� � %�'61 [#6�

�	 �'61  :j<7 .( :.�M T#�I�� CZ6	 (.�6	 `#� �� �1�

�	 �" .�5Q  (61)11 .(TS `#���=  .( (6Z6	 �=#�$8 H��

 �	�'�+11 c� \�� 4:�9"� :���� 4�� a8 :���� 36Q  4��

M !#6�8 CZ6	 �
�* :�� � !=+� � u=#�'6 :j<7 :.�

�	 �'�. �" .�5Q �'61.  

 �#��� �" �� .( �" .�5Q :j<7 .��
�� �}���� .(

 ��08 %����=_	 :��E8  `#�
�* � �=
1�( �&#�9# � H.�(

 �#��� .( .��
�� �}���� .���	90  �1 %����	 �Z.()6/303 

`86*' �
	 .(�=_	 :��E8 `*=d$�  .��
�� �}���� .( H.�(

��� u=#�
A$� :j<7 �&#�9# � �#��� �" �� .( ��08 %

!1�( (6Z� . �#��� .( .��
�� �}���� .���	 `#�
�*30 �Z.( 

 �1 %����	)1/155 `86*' �
	 .(�
��# � )#�
' `#�  � H��

 o"68 %�	D !"(Steffen  (.�( �'�6S$� 3�.�9$� �)14 .(

 �#��� a# .( :j<7 �
�* �
��� H������ �'�6,���

�	 ^�, � �'�68 �� H.6� � U�1� �	� `#� ���$
�� [#K( �

 u=#�
A$� �+<7 !*��_� H�� !��� `#�
5 � v6+e	 �#���

 �#���30  �#��� �'�. �" .�5Q �+<7 H�� � �Z.(90  �Z.(

�	 �1� . �9#.6� � U(.�( �
O}	 �e�. :.�M � �+<7 ?6�

 �F.( `#�
5 .( �� (.�( �. :.�M `#�
�* �'�	� �+<7 a#

 ��3�	j*�6*	 � �1� (6, T�� ��P�  `#�6*	 � `*
�� H��

�=1� �
��� .��M !*_�� `#�
5 .( �&#�9# � !OA' . T��

 H������ �'�6,��� T��� CZ6	 �� �� T* |�O�'� �  

�	 �
���  (61)18 .( v6+e	 !*_�� � �Z68 � `#���=

3�	j*�6*	  �+<7 .( �&#�9# � !OA' `#�6*	 � `*
�� H��

� �#��� .( u=#�
A$30  :.�M `#�
�* �+<7 `#� 4�Z.(

�	 3��' �#��� `#� .( �. (6,  �#��� .( �" .�5Q �+<7 � ��(

90  �#��� �� T* ���� .( �Z.(30  �60  � 4(.�( .��M

�	 !5Z `*$� �=� (�0#� �#��� `#� .( �. ��*' `#�
�* �'�68.  

  

����� ����  

�
��# �� �	 p*�P8 `#� H��  3�68�0*
'  �	�'� �� (�� H�*�

 �E*� �=#�$8+11  :j<7 a#�
	�I#� :.�M T#�I�� CZ6	

!A*��O86� .( 3�. �" .�5Q ���� (�	 H��  %�1 3�6Z H�

!"� . :.�M T#�I�� r�� � �
�* :�=#�$8 3(�� �����

 �E*� �=#�$8 �	�'� � u=#�
A$� :j<7+11  �'�6
 �#�1

[	�� CZ6	  � �	�'� `#� 3�1 �8 :j<7 .( ?(�_8 (�0#�

C*"D �� H�*&�*� !#�5' .( � u=#�
A$� � �" .�5Q  H��

!A*��O86� .( 6'�� ���� H�� (61 H� . p*�P8 `#� )#�
'

 � �'�. �" .�5Q :j<7 :.�M 3�I*	 � iZ�. 4:�7j��

!A*��O86� u=#�
A$� (�( T#�I�� �. ��.  

"(?,�@� �+  

 �'6$' c0�24 !#(��P	 �� H�E'  `#� H���	 p*�P8 �1�.  

  

����!"#�$  

 �=#�$8 �	�'� !O}	 �n� � �Z68 �11 + :j<7 :.�M �

�	 �	�'� `#� 46'��  �O"�=	 `#I&#�Z :��jF� �$� � �'�68

!A*��O86� `* .( 3(�� /�� �
=" :�=#�$8 H�� �1� �� .

 H�. � `*=d$� � �
�* �'6$' c0� � �8��*�P8 `#���=

�.I � 3�6Z 3�'� �	�'� `#� �n� `**_8 !5Z !A*��O86� ?�A
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Abstract 
 

Introduction:  There is no surprise that the knee is the most common injured joints in soccer players. Also 
muscles strength is known as one of the most important factors for preventing muscle and ligament 
injuries. The aim of this study was to investigate the effect of FIFA 11+ injury prevention program on 
knee isometric muscle strength in young professional male soccer players. 

Materials and Methods: Isometric knee strength was assessed in twenty four professional soccer players. 
They classified equally into two experimental and control groups. Parameters were measured by Biodex 
(version 3) in 30°, 60°, and 90° knee flexion angles. Paired and Independent sample t-test, and two-way 
repeated measures ANOVA were used to analyze the data. 

Results: The results showed that the quadriceps’ isometric strength in 90-degree was significantly higher 
in pre-test than post-test (P ≤ 0.05). Significant difference was observed in quadriceps’ peak torque in both 
control and experimental groups in 30 degree (P < 0.001), 60 degree (P ≤ 0.05), and 90 degree knee 
flexions (P ≤ 0.05). In experimental group, there is statistically significant between three knee flexion 
angles in quadriceps peak torque (P < 0.001), while maximum peak torque was found in 90 degree  
(303.6 N/m). Prominent differences in hamstrings’ peak torque were seen between three knee flexion 
angles of experimental group (P < 0.001). Maximum torque produced by the hamstring muscles was 
discovered in 30 degree knee flexion (155.1 N/m). 

Conclusion: It can be concluded that the FIFA 11+ program could be an effective muscle strengthening 
training in young professional soccer players to improve knee muscles endurance and strength. It is 
recommended that more exercises program which aimed to increase hamstring strength such as hamstring 
curl should be added to FIFA 11+ training program. 
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