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  ��9� �  ��4#( c&�? �#R S& �'�>D�  #4� �& ��
d% ��?

T�  ��#([�AC ��DV

I�K W�� �r#C#. S����K �

�&  W�� ��
d% �� �.� � ��? �  [AC c$% !� �)� i�@(

'��  ��9� . S� '��  #��. W���K �U�U@( !� 8�� �9�R !�

  ��9� �  c.�% W��  #H�& �4#. Tl�. ���& ����>( "�E��

T� �. ��DV ��#(

'�7�A9 �. 8�� �#@. S���. � �D���!#.� ��!�� 5�D

T�  ��9� ��
d% ��?  #H�& �4#.

 �  +�A9 ��B � +�A9  ��9� ��
d% ��? W�& �(���(

'�7�A9  �U�U@(  #4� �& | ��   #4� �D���!#.� ��!�� 5�D

. ����>( !� ��
d% ��? 5��qK��Zg(  �#. �  [$2G

 ��
d% ��? ����& S& S� �� '9�� �U�U@( �2>� ���!��

T�  ��9� '�7�A9 � ��DV ��#(

'�7�A9 �  +�A9 ��B � +�A9  ��9� S-��U.

���& S2;� �K .�. �l� S& +�	 W�� �&

*� + 	()�� �	
� 7
9�?8 ���;
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'��9  }K � ��  ��4#( c&�? j�H(�� W���K �2��	 5�D

'��9  �E��  �4#. ���� #� W��\ 5��& �9�� �2��	 5�D

 c.�#% ������>-4 � �����

 �U�U@( �2���� �� "
%� [$2G.

 
)�. ��.�  � 5�����K ����� ��$� �Tl�. ���& '�7�A9

�U% S& 
2H.  ��9� W�& �  �2.
�

)25 �24 �17(.   

  

� ! 1 .�� ����� �	
� �� �����

��

  

���>	� �  ��D�JK AC�

�U% �DV ������.�  ���  "���� ���& � �&

 '�  SE�K ��? �#.!� �& ��
d% ��? �p�U@( W��

�!���� �� 5��� . j�H(�� S& S4#( �& � �� "
%� p�U@( W�� �& ��

 5�D!��� � ���>-4 �� �.� � ���& '�AC� ���. c&�U2.

�J��  �U% S� 5� ������. '�7�A9 S���& 5��4� �  ��DV

T�� ������� '�>D� �& �����   #; ��.!�� �2��	

S.���& 8�#E( � ���� 5��2;��

�. ���g( ���� ���>-4 �� �.�

����)>DSA7�Y. �& �  5�� �& 5�

 � ���  "����9 T� �#( � ���  "���� ��B ��DV �

5 �% �& i�@( ( ���2�� ��� � ��#( W�����. ���? 'H-�

 W�� � �� �� ����& �� ��� �� ���\ � ����2->D 
d%

  ��9� �D�2.���K S>D �  S� ��29�� SE�2� S�#�

��A. �#R S& '�7#$A. S& 
2H.  ��9� !� 5�2�& ��>� 5�� 

 ��DV��2��  .�� T�  ��9� ��� �� "
%� �D

'�7�A9  � ����2->D ��? 5 #H�& '�4 �  ��!�� 5�D

 W�& ��
d% ��#( � ��? 'H-� � �� �A�HR � �� ���\

����  ��� �� ���\ � ����2->D

Van de Vliet � �����)>D
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���& 5�2��& .W���&��&  ��? S-��U. ��C�	 ID�JK !� h�D

I��  S�( � '�  SE�K 
d%  � 5 �% ��#4#� ��!#.�

T�  #& +�A9 ��B � +�A9 ��DV ��#(.  

  

 � ������ ��  

����#( r#� !� �C�	 SA7�Y.-  #& �AYU. .p�U@( W�� �   

60 I��  ���  !#.�15 �(20  S7��) W� W�����.  

13/1 ± 58/16 +�� (�� �� '��� . ���. !�110  ���

I��  T� !#.�  �T? ��� ���>�D�� oYU. ��DV ��#(

I��  ��
d% 
)�. S� ���!#.�-  �	��4 SU&�� ��2$)��

5��>�& �   ��A( � S2���� '��� p�U@( �  ���2��  x�; 5�D

30 I��  T� ��#4#� !#.� a!#.� ��DV ��#(  ��qK) W�����.

 ��#D ���&15/5 ± 87/62 (���. 8��. !� S9�	 5�D  5�

 � T? ����z2�� a���K � a!#.� ��� � "�.� ��.30  ���

I��   S�	�� 'zA& ��2���&  !� 8�� 5 �% !#.�3  � a!#.�

���� e�G2�� � �� �9 �u( �#� S& T? a���K .

�� #.!�  !� ���&�. � W��7�� '��C� �$4 !� }K �G2�. 5�D

'��C� p��R �\ �  �S.�� ���� ��15 T� ����  ��DV ��#(

T� �+�A9  ��B 5 �% � +�A9 5 �% � +�A9 ��B ��DV ��#(

��29�� ���? +�A9 .T�  ��9� 5��& +#>� ���A.  ���& ���DV ��#(

 ��#D50  �(70  !� a!�� ��&  a��8� +�A9  ��9� 5��& �

 ��!�� '�7�A9 SU&�� � ���& '�&�( ��  �%�� �  '�7�A9

 I�& �D���!#.� #& +�� <� !� . '�  SE�K 
d% ��?

 S�( � �(�&)S��� � S��� �'�K �D(������� !� � ��2�� �& �  5�D

 i��. �& ��� �#�� ';�� ���� ��\ � �2� SEHAN 

�!���� �� 5��� . �!���� ��2&� ��2�  �2.#.���  !� � ��2�� 5��&

 S2�  �( �� T�l�( �� #.!� '�  �& ����2. �2.#.���  S2� 

 ��� ���? �� #.!� ��2���� W�& �  �2	�� S& . �7�	 �  }t�

 ���; h�R S& �2.#.���  ���. S@�� � � �2-�� �� #.!� S�

 �	 �( S� �� S2��#; �� !� �'��  ���? ��& ���& ��).�

�D  ���9 �� �� �!�& � �  '��	 . �2.#.���  !� � ��2�� 5��&

 �  �� S2��#; �� #.!� !� � �� T�l�( ��E�! +#R ��2&� S�(

 5#)� 5�� '��  ���? �� 5�D�K W�& ��8&� S� �7�	

 �8��>( �& � S29�� T)@. �� ����2�  �  ��� ���? x#uG.

�� _�& 5��& �� S�)>. 5���� W��2��&  ��� ����2�  ���

��� .�#.!� ��2��& '?  5��&  �� "�E�� '&#� S� �  �D)29 .(

 �Y�#2. ��2-H>D �2.#.���  SA.�4 f�#2.  ��9� 5��&

)69/0  =r ( �$� ��? �&22  ��  ��& ���  ��
d% ���� .

 +#>A. �#R S& �� �����K ���C90/0  '���% � '�� �2��& ��

�$�; �����#.!� W�& �����K ��  a��8� _�&)97/0  =r ( ���

 '��)30 .(�!���� 5��& [$2G. �U�U@( �   ��? 5���

T�  ��9� ��
d%  '�� ��� � ��2�� ��8&� W�� !� ��DV ��#(

)26 �23 .(� �  c�$@( � S�8E( 5��& a�� !� �D  5��.� 5�D

�� � ��2�� �R�H�2�� � ����#( . �p�U@( X�R S& S4#( �&

� �  "�� p��R !� �D  ��89�SPSS  �#.!� �MANOVA  �&

�H�UA( �#.!� LSD )Least significant difference ( � 

yY� )050/0 ≤ P( '9�� ���? c�$@( � S�8E(  �#..  

  

����� ��  

� �  5��.� [��#( ��? �W� c.�� 5 �9 �uG�. 5��& �D  

 �!� � '�  SE�K ��? c.�� p�U@( 5�D��s2. W��]>D �

 +��4 �  S�(1  '�� ��� S����) +��41 .( � S�8E( !� }K

� �  5��.� c�$@( S29�� ���.� '�  S& 5�D  !� c��	 5�D

 �#.!�MANOVA ) +��42 ( ��? �  S�  �  ����

��A. ���( ��(�& '�  SE�K ��
d%  ���� W�& 5�� 

T� 9 ��B ��DV ��#(���� "�>( �& +�A T� 5�D  +�A9 ��DV ��#(

)230/0  =P( +�A9 ��B 5 �% �)016/0  =P ( +�A9 5 �% �

)001/0 < P ('��   #4� . 8�� S�( ��
d% ��?  �#. � 

��A. ���( ���� �& ���� W�� W�& 5��  T� 5�D   ��DV ��#(

 +�A9)008/0  =P( +�A9 ��B 5 �% �)002/0  =P ( 5 �% �

 +�A9)001/0 < P ( ���� W�& S� �7�	 �  M�� ��D��.

T�  c.�% �  �D �  +�A9 ��B 5 �% ���� �& +�A9 ��DV ��#(

 '�  SE�K ��?)871/0  =P(  S�( �)597/0  =P ( ���(

��A.  #H� �� .  �  +�A9 5 �% ���� �& ���� W�� ���2� W�& S2H7�

 S�( ��
d% ��?)016/0  =P (��A. ���( � � #& ��  �  �.

 '�  SE�K ��
d% ��?)064/0  =P( ��A. ���(  5�� 

��� ��D��. .I��  �  W��]>D  ���� �  W�& 5 �% ��!#.�

 '�  SE�K ��? c.�% �  �D �  +�A9 ��B � +�A9  
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 $%&�1 .'��� ��
 �� ()� '&*� +� '%�, ��
 -
%./  

'%�,   0))$�)(   &3)�4��) �4*(   �+%)5�,�67�(   �8	/ 9�&3()�  �	� 9�&3  

�� ������� ����  !"	  48/1 ± 73/16  71/9 ± 07/171  71/19 ± 4/60  89/7 ± 67/28  85/26 ± 40/68  

�� ���� ����  !"	  24/1 ± 13/17  76/7 ± 27/173  05/14 ± 87/57  08/9 ± 33/35  48/29 ± 80/93  

���� ��� '��(  �)!"*")  632/0 ± 40/16  56 /± 60/173  96/9 ± 93/58  37/5 ± 80/35  07/23 ± 73/98  

���� '��(  �)!"*")  79/0 ± 07/16  75/8 ± 06/173  02/11 ± 26/60  46/8 ± 73/40  39/21 ± 80/116  

+",-.  13/1 ± 58/16  80/8 ± 75/172  88/13 ± 35/59  76/8 ± 13/35 27/30 ± 43/94  

  
 $%&�2 .�4��;  ��*+� +� �<�= ��
MANOVA 

�4���% ��
�7>4* '%�, 07?��7* @A4B� �
 Sig 

�/� 0-�� 

�� ���� ��� ����  !"	 *67/6 023/0  

�� ���� ��� ����  !"	 *13/7 016/0 

�� ���� ��� ����  !"	 *07/12 000/0 

�� ���� ����  !"	 47/0 871/0 

�� ���� ����  !"	 40/5 064/0 

���� ��� '��(  �)!"*") 93/4 090/0 

0�	 

��  ����  !"	���� ��� *40/25 008/0 

�� ���� ��� ����  !"	 *33/30 002/0 

�� ���� ��� ����  !"	 *40/48 000/0 

�� ���� ����  !"	 93/4 597/0 

�� ���� ����  !"	 *00/23 016/0 

���� ��� '��(  �)!"*") 07/18 056/0 

*��A. W�����. h
2;� 5��   yY� �  �D05/0  

  

  
 ������1 .'%�, ��CD �� ()� �8	/ ��AEF 9�&3 ��G7*  
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������ 2. ��G7* 9�&3 ��AEF �	� �� ��CD '%�,  

  
)090/0  =P(  S�( ��? �)056/0  =P( ��A. ���( 8��  5�� 

 ��� ��D��.) 5�D�� #>�1  �2(.  

  

��   

S29�� T� ����#4#� S�  �  ���� �C�	 ID�JK 5�D  ��DV ��#(

 S&  #; 5 �% �� +�A9 �_�->D �& S-��U. �  +�A9 ��B�#R 

�A.� 5��  ��8�. ��? ��
d% 5�2>� ����  .W�� S29�� �D 

TD �2��� �& �& ���2� Croce � ����)>D  �� �  ���� S� '��

'H-� ���? W�����. ��#( � ��� ���2�� 
d% 

����2->D � ���\ �� ��� �   ��9� 
2H. S& '�7#$A. 5�D 

��DV S& �#R �A.� 5��  'H-� S&  ��9�  �%5 �& i�@( �2>� 

'�� )7(. Pitetti � ����)>D  �� �  ���� 8��S�  ��9�  �%5 

�  �D �  c.�% ��? �!�& � ��K ��>� 5�2�& 'H-� S&  ��9� 

T� ��#( ��DV ��2��  )24( . �  ��&��. ���2� W��]>D

 ID�JKVan de Vliet � ����)>D �� �  S� �� ��D��. �

T�  ��9�   ��9� �& S-��U. �  5��-. � �2>� ��>� ��DV ��#(

 5 �% �� �� �-�)27(.  

T� ����#4#� �C�	 ID�JK �   ��>� +�A9 ��DV ��#(

 S& 'H-� S�( � �(�& '�  SE�K ��
d% ��? �  5�2�&

T� ����#4#� �& ��DV ��#( �� �  ���� i�@( .  �#. W�� � 

 ��D  ��9� ��
d% ��? S-��U. S& S� ��� '9�� �U�U@(

T�  �U�U@( �  �.� ����& S2;� �K +�A9 ��B � +�A9 ��DV ��#(

  ��9� S� '�� ��� a��8� [$2G.T� ��#( ��DV �& "�E�� 

����>( ��!�� �� ���& �. ����#( ��? ��
d%  #; ��  #H�& 

���G& .Tsimaras � ����)>D  �� �� ���w�S� >(���� 

�7#�� � Tl�. +�H2)-& X#Y� ��? ��
d%  ��9� T� ��#( 

��DV ��  #H�& �. ��G& )8( .S29�� 5�D ID�JK Carmeli � 

����)>D  8�����	 !�  #H�& �A.�  ��  ��8�. ��? <�2����8�� 

5�K  ��9� 
2H. S& "���� ���  �A& !� 6 ��. W��>( 5�� c�. �( 

 #& )28( . W��]>D�U�U@( [$2G. 5���  8�� ���2� �2Hz. �� 

�  IG&�Z� � #& ����>( ��!�� �& ��? ��
d%  ��9� 

T� ��#(  �& fH(�. ���>-4 �� �.� c.�#% �7�B �  ��DV

� ��� '�  S& �2.
�  ���)32 �31 �16 �15 �3.(  

��A. ���( "�% S�4#( �   S�( ��
d% ��? �  �D ��  �

'�  SE�K T� ���� 9 ��DV ��#(  ��9� S& 'H-� +�A 5 �%

 � +�A9 ��B��A. ���( "�% '�  SE�K ��? ��  

I��  T� ��!#.�  � +�A9 ��DV ��#( 5 �%�. �+�A9  W�� ��#(

T�  ��9� S� '9�� SE�2� S�#�  ��DV ��#( <� W2��  �&

S2�� S& W2;� �K � +�A9 ����! �. ��!�� 5�D  X#Y� ����#(

  #H�& ��  #; ��
d% ��?�. �l� S& S2H7� ����G&  ���
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T�  ��9� ��? ��8�.   ��9� ��? �	 �( ���� ��DV ��#(

���& S2���� �U(�� +�A9 5 �% . ID�JK �  S� �E��2� !� �)�

��A. ���( "�% ��.� '�  S& �C�	  c.�% �  �D �  �� 

I��  ���� �  W�& S�( ��? � '�  SE�K ��?  ��!#.�

 � +�A9 ��B � +�A9 5 �%��A. ���(  �  �  c.�% �  W�� �� 

T� ����   �#. W�� S& S4#( �& � #& +�A9 ��B � +�A9 ��DV ��#(

'�7�A9 ���� S� '�� W�� �& {�9  �D���!#.� ��!�� 5�D

  ��9� �  �.� �����H� �Z,. ����\ 5 �%  ��9� ��? I��89� � 

T� '��  ��D�#; ��4#( c&�? ��Zg( ��DV ��#(� ��>D �#R 

S� Hollis FF� �  '�&�( e�2�  W�7#$A. 5���K!�& � ���&

�.  �����K ���: » h�� 5 ��! ��.! S� '-�� �4��2	�

'�7�A9 5�D ��& T�  ��9� 5!��  #� ��DV ��#( . ���

S.���& '�&�( 5�D  �  #� �	��R �&#; S&  ��9� W�� ���&

  #H�&  ��9� W�� ���>-4 �� �.� �  ���� ��4� �� �� �>$A.

 c&�?Sl	
. �.� �D�#;  #4� S& 5�« )13( .  

 c.�#% !� �)� ��
d% ��? ��� S2�� S� �#R ��>D

�. ���>-4 �� �.� T�. � S��K �. �l� S& ����&  �� �.� ���

T�  ��9� 5��& ��
d% ��? �J�� S& ����>-4  ��DV ��#(
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Abstract 
 

Introduction: Due to special condition of people with mental retardation and their need to have an 
independent life, muscle strength, is very principal. Various studies have been reported sedentary life style 
is one of the main causes of physical weakness and health-related problems in these individuals. The 
purpose of this study was to comparison of hand and trunk muscles strength in athletes and non-athletes 
mental retarded students and healthy students. 

Materials and Methods: Sixty adolescent students (mean age ± SD, 16.58 ± 1.13 years) were randomly 
recruited in this study. This sample is included thirty mental retarded (mean IQ ± SD, 62.87 ± 5.15) and 
thirty healthy age matched students. They were divided into four groups: Non-Active adolescent with 
Mental retardation (MR), Active adolescent with mental retardation (AMR), Non-active Healthy 
adolescent (HA) and Active healthy adolescent (AHA). The inclusion criteria for mental retardation were 
IQ between 50 and 70 and for being athletic having more than one year experience in sport fields. Hand 
grip and trunk muscle strength (back, chest, and shoulders) was assessed by manual dynamometer. 
MANOVA test was applied to analyze the data at the significant error of 0.05. All data were analyzed by 
SPSS, Version 17. 

Results: The MANOVA results showed a significant difference in hand grip strength between MR and other 
three groups: AMR (P = 0.023), HA (P = 0.016) and AHA (P < 0.001). Also in trunk muscle strength 
significant difference was observed between MR and other groups: AMR (P = 0.008), HA (P = 0.002) and 
AHA (P < 0.001), But no significant difference was found between two groups of AMR and HA in both hand 
grips (P = 0.871) and trunk muscle strength (P = 0.597). Also there is no prominent difference between two 
groups of HA and AHA in both hand grip (P = 0.090) and trunk muscle strength (P = 0.056). 

Conclusion: The findings identified that sport activities could be an appropriate factor to improve muscle 
strength in people with mental retardation. 

Keywords: Muscle strength, Mental retardation, Sedentary lifestyle, School sports 
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