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3. Leger 
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�� ;E	F	G )�'	�  
�	�/B

�'	//;<	%=( $= 
������5� 195PWC � 212 PWCGs: �G ���5� =$�����P� ��QR )K�� �	�( $= �������� 
�� 

�����
2* aX$ ��:���* (T-8� 95 %��
�7W� 9
*��
	
�7% 	
���
 001/0 80/2 56/1 4/3 

��/�����" ��
��
 ���
 �� ��*�I

 
�� S�" "� ��*�I195PWC "212PWCGs �
 ��*�I 

R8�! S�" L�M. ����  ��� +"�J 4 �
   ��3 ]��$�
    ����"�� �� �� ��*�I " S����O�� ��:���* n<X*

*  �* ����� D�,�-/        " �����)* �.��/%� ���
 ����
 9�
�����
)��<�*  ��-�� /G�����<��% /	�,��3� (	�
  #$� 

 

 g�".M �e�6 ���� ��� �� 9/��,* ��3 n<X* 

��:���* S����O�� ����,* 9
���
 �.�/%� ���)* �� 

�����*�I '��-*���� 195PWC' 212PWC' 5 
	,�3� ���"� " 1 D��* ���"� �
 ��*�I �!��" 

GXT' �5%��6 �.�/%� ���)* #$� 	
 ��*I �� 



 

 ������� 	�
 - ���
� 1)  �����37 ( ����1386 

 ������ ����� ���� ������� ����!�"#��!� $�� �%&�'* +�����,��  106 

��*�I 1 D��* '���"� �
 ��*�I GXT S"�[� 

�����
2* )15/1 ± 95/1 �<�*  '�-�� 092/0= p( ���� 

           �����J�� 9
���
 ����� ���� ��*�I ��� " '���� 

�/M �� 	
��* �
 ��*�I R8�! GXT ��"I�
 %�� .
*��   �* n<X* ��3 ���:��� O�� ��  *�I �� (�������� ��

-*������� )28/4 ±  62/12 �<�*  �-��= 195PWC " 
52/3± 68/15= 212PWC( " ��*�I �����* 5 	,�3� 

���"� )11/5 ± 40/8 �<�*  �-��/ G���<�%/ 	,�3�( 
����
2* ��
.  

	��[$v-* �,�,O� 	% �� ��
c A"� " ������*�I 

���
 ��"I�
 ���� ����� 9
���
 �����J�� �/M 

���[-$� �
% A���� ���� #$�. �*� �}7% )1991( 
��"I�
 �5%��6 ���� ����� 	
���
 �
 ��*�I GXT 

�� ���/M 12 �� 23 	��$ �� �!"� �E-2* " �
�4 

A���� ��%. ��� n,O* ��%v� ��% �� ��*�I GXT 

d�)=* �����J�� ���2� ��-��
 �� �������*�I 

���J�� 	
 ST� �* �
$� )11.(  
�� ��*�I��� ���"� 1 D��* ��� ��
�� �����
 " 

�����7� )6(' ��:��� " �����7� )9(' �/������ 

" �����7� )7(' " �$�Y " �����7� )2002( 
A���� ����% ��c ��% ������* G�H�� ��! �� 

��6 ���J� ��*�I 1 'D��* 	
 D��� ������ 

����6�" �-%�6 	��e�  �� �-��
 '#$� ����,* 

�23�"   ��� �� �5%��6 �.�/%� ���)* �� )�� aX$ 

��*�I GXT( ��"I�
 �*  ���$. �*� ��"I�
 ��� 

R8�! �� n��W �����*�I ��-*���� PWC �� 

���
%��M ���:7�c )10 �� 15(% �����8�
 ���
 

#$�  )21.( �<4  Ku� �:-/E7� �Y�
 ��*�I 5 	,�3� 

�
 �5%��6 �.�/%� ���)* )50/0= r �� 90/0= r( 
�����J�� '�/M ;2e ���7-6� ������*�I �� �[6 

#4�$ ���"� �� ���! �
��
 �
 p"� ��
�e 'Z<3 

+�)6 	
 ST� �5%��6 �.�/%� ���)* �� ���* 

����� ���3 �*  ��� )26.(  
�� g�".M '�e�6 �����.�" D����  s�
�� 

��*�I 1 'D��* f�E��,� 	
��* ��*�I GXT '��
 

	���
c �*  ���� 	
 ��
�e Z<3 $����- #�-$� #���2� 

)��
�e/ 	,�3�(' ��" ������*�I )G���<�%(' " r
J 

������*�I )���/M= 1( ���!� ��% )31.( �� ��$ 

�:�� �<4  Ku� ��J" S"�[� �� S�! ���J� 

��*�I GXT �
 ��*�I 1 D��* '���"� G�4 (T-8� 

��*�I 1 D��* �� �
 GXT �*  ���� 	
 Y��2*S V�
�* 

	
 "� D��"�M ��� #E/� ��� )31.( ����
�

 �� ��"I�
 

�5%��6 �.�/%� '���)* 	
 ��^
* g��% 	
���  �� " 
#���$ ��J� " 	��N  ���J ���*� " #3� �Y�
 

������  '���� ��*�I 1 D��* ���"� ���
 ���/M 

���J�� 	�N�� �* ��!.  
���-� ��� g�".M �� d�)8 9/��,* ��:���* 

(��O�� p"� �#=��� ���>�1
 �� �����*�I GXT' 

195PWC' 212PWC' 1 D��* " 5 	,�3� �
 �.�/%� 

���)* 	
���
 ��7� ��*�I ���� ��� 	% ��*�I 

�����* 5 	,�3� ���"� )001/0 �<�*  �-��/ G���<�%/ 
'	,�3� 735/0= p(       ���)* �.�/%� p"� ��"I�
 ��

             ���"I�
 ����,* �
 	% �*�:
� '�/M �����J��
      8 ���)* �.�/%� �5%��6     ��*�I ��5   	,�3� 

  �* 	/��,*       ����
2* S"�[� �!� #!���. ���
 

Z���� 	% ��
 Peak VO2 ��*�I 5 	,�3� ���"� " 
�5%��6 �.�/%� ���)* ��*�I 5 	,�3� ���"� 

(T-8� ��J" �����. �� ���6 	% ��
 p"� �.�/%� 

���)* 195PWC �
 9
���
 �.�/%� ���)* 195
PWC )76/1 ± 08/3 �<�*  �-��/�%G���</	,�3�(' " 

p"� �.�/%� ���)* 212PWC �
 �5%��6 �.�/%� 

���)* 212PWC )85/1±16/2 �<�*   �-�� / G���<�%
                                                 
1. Peak VO2 
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 /	,�3�(' " p"� �.�/%� ���)* GXT �
 �5%��6 

�.�/%� ���)* GXT )50/6 ± 79/7 �<�*    �-�� /
  G���<�% /	,�3�(' " p"� �.�/%� ���)* 1 D��* �
 

�5%��6 �.�/%� ���)* 1 D��* )28/6 ± 57/16 

�<�*  �-��/G���<�%/	,�3�( S"�[� �����
2* ��J" 

#!��.  
	��[$v-* ���".M 	% ��
c A"� " ������*�I �� 

���
 	/��,* p"� �.�/%� ���)* " �5%��6 �.�/%� 

���)* �� ��*�I �� �����J�� �/M 	
 ��% ���
 �!�
 

��
%�� A���� ���� #$�. ��" ���7�* " �����7� 

)16(' p"� �.�/%� ���)* ���/M �� �� ��*�I 

��-*���� 195PWC " �� ��
�e Z<3 12 ± 183 

�
��
 1/1 ± 7/37 �<�*  �-��/ G���<�%/ '	,�3� " �� 

��*�I GXT ���
 ��7� ������*�I " �� ��
�e Z<3 

8 ± 194 �
��
 6 ± 1/48 �<�*  �-��/ G���<�%/ '	,�3� " 
�� ��*�I 212PWC �
��
 3/5 ± 6/44 �<�*  �-��/ 

G���<�%/ 	,�3� A���� ��%.  
D���* " �����7� )22( �� A"� ������  ���� p"� 

�.�/%� ���)* ���
 �
����� ���� ����� 

�����!��" ���J ���[-$� ����%. �� ��� t�� 

'��*�I ������ ����6�" �-%�6 �-��
 #$� " 
S�4TW� ��
7!��� �� ������  ���� ���� ����� 

9
���
 �����J�� 	
 #$� �*  ��I )7.( �$��
 j
�
* 

�7<4 ���� ���� #$� p"� �.�/%� ���)* �� 

��*�I �� �5%��6 �.�/%� ���)* �I ��*�I 

����M  �� #$�. �*� V�E��� �X8 ��
 p"� �.�/%� 

���)* " �5%��6 �.�/%� ���)* )97/0= p( ���* 

��%v� ��,,O* #$� )4' 10.(  
�� g�".M '�e�6 �� /��,*9 p"� �.�/%� 

���)* " �5%��6 �.�/%� ���)* �� D��"�M 

	J�-* �*  K��! �����*�I 195PWC " 212PWC 

�� �^� "� ���-* ��%k* �
 �:���� (T-8� �%��� 

�����. S��E4 	
 '�:�� p"� ���I 	
 �5%��6 �.�/%� 

���)* ��!��8 ���/
 L���� #$�. �*� �� ��*�I 1 
D��* ��� S"�[� ���/
 #$� " ����,* p"� �.�/%� 

���)* ���/
 ����M  �� �� ����,* �5%��6 �.�/%� 

���)* �I '#$� ���� ��� (T-8� ���� 	
 #<4 

	
���
��� ���
 ��� D��"�M ���
 #$� " ���
 ��"I�
 

p"� �.�/%� '���)* ��*�I �E$�
* #/��.  
�*� 9-�� Z��J 	J�� �I #$� 	% �� ��*�I 5 
'	,�3� p"� �.�/%� ���)* 	
 #$� ��*I �
 �5%��6 

�.�/%� ���)* ��/�� #$�. '�k� �� ���)8�! 

p"� �.�/%� '���)* D��"�M 5 	,�3� ��"I�
 n�3� 

" �
�<X* �� p"� �.�/%� ���)* ���� ��� �*. �k� 

���
 ������  ���� " ��"I�
 '�I ��*�I 5 	,�3� 

���"� 	�N�� " ���
��M �*  ��!.  
���-� n�,O� �e�6 �� /��,*9 ��:���* �N�� 

�.�/%� ���)* " 9
���
 �����*�I ��-*���� 195
PWC " 212PWC' ��������� GXT' " 1 D��* 

���"� �
 ��*�I R8�! GXT ���� ��� ��*�I 1 
D��* ���"� �� �^� ��"I�
 �N�� �5%��6 �.�/%� 

���)* )47/12% ± 47/67% " �
��
 63/1 ± 31/52 

�<�*  �-��/G���<�%/	,�3� �.�/%� ���)* 	
���
( �
 

�N�� �5%��6 �.�/%� ���)* ��*�I R8�! 

GXT )90/11 ± 47/85% " �
��
 �
 97/1 ± 54/52 

�<�*  �-��/G���<�%/	,�3�(S"�[� �����
2* )381/0= p( 
#!���. ���
 Z���� 	% ��*�I 1 D��* �
 �N�� 

�5%��6 �.�/%� ���)* ����M  '�� ����,* ���Y�
 �� 

�.�/%� ���)* ��
9
� �����J�� �/M ��"I�
 

�*  ��%.  
	��[$v-* ��
c �:�� " A"� ���".M 	% 	
 

9/��,* �N�� �5%��6 �.�/%� ���)* �
 ��*�I 

R8�! �� �����J�� �/M �����}
 A���� ���� 

#$�. �$��
 j
�
* �7<4 V�
�* ���� ���� #$� �
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g����� �N�� �5%��6 �.�/%� ���)* 	
 �5%��6 

�.�/%� ���)* ���L� �*  K��! )14.( �*� �� 

g�".M '�e�6 ��� 	H�-� #$� 	
 �*I 	% ��*�I 

�!��" 	% �N�� S�! " #���2� �I )�N�� 

�5%��6 �.�/%� ���)*( ����M  �� '�!�
 ��" 9���2* 

�I 'D��"�M ��"I�
 n�3�  ��� �� �5%��6 �.�/%� 

���)* �� #E/� 	
 ��*�I ������-$� ��TW ���� 

'��� Z$�
* " �"�'#$ 	
 ���W 	% ����*�I �
 

S�! ��% ����M  �� )�N�� �5%��6 �.�/%� ���)* 

����M  ��( " �"�
 D7O� ���� ��% '	
���
 	
 ����,* 

�23�"  ��� )��Y�
( �� �5%��6 �.�/%� ���)* #$� 

�
�� �*.  
�� ��� 'n�,O� ��*�I 1 D��* ���"� ��
c 

��.�"��  #!�� )8.( ���-� ��� g�".M ���� ��� �� 

9/��,* ��3 n<X* ��:���* S����O�� �N�� �5%��6 

��
�e Z<3 �����*�I 1 D��* '���"� �����*�I 

��-*���� " ��*�I ��������� GXT �
 ��*�I 

������-$� '��TW ��
 �N�� �5%��6 ��
�e Z<3 

�����*�I 195PWC )21/3 ± 80/95( " 212PWC 

)3/64 ± 2/97( " GXT )7/8 ± 8/91( S"�[� 

*�����
2 ��J" '#!��� 	���
c �N�� ���� ��% �� 

��� 	$ '��*�I #E/� 	
 ��*�I 9
���
��� 1 D��* 

���"� �� aX$ ���Y�
 ���3 #!��. 
��" " �7�  ����)30 (    �����7� " �$�Y ��� " 

)13( #�7�� ��
��% �N�� �5%��6 ��
�e Z<3 �� 

�� ��"I�
 ���"� " ��X8 ��"I�
 ���� ����� 9
���
 

J������� A���� ����%. �*� �� �����*�I �
����� 

���� ����� '	
���
 +�)6 �����J�� �/M 	
 �5%��6 

�N�� ��
�e Z<3 ��
� K� ���* +�J ���:��".M 

#$�. 	`��
c ���$ " �����7� )1997( A���� 

����% �N�� �5%��6 ��
�e Z<3 �7�  ����� +��2* �
 

�N�� �5%��6 �.�/%� ���)* �!�
 )24.(  

�� n�,O� �e�6 ���
 ��-/=� ��
 �� ��*�I ��� 

�"� 	% d�)=* ���/M ���J�� '��
 " �� �^� S�* 

��*� ���J� '��*�I #��"�O* �����*�I 

S�*���� " ����%  S�* �� '#!��� ���[-$� �!. 
�����<J �� #�� A��:�� ������*�I �� D7O� " 

9*��� ����*�I �� �����.�" ���<��"�M ��%k* ���
 

�#$ )9.( ��
`7� ���-� g�".M �e�6 �� 9/��,* 

��3 n<X* ��:���* S����O�� �.�/%� ���)* " 
9
���
 #$� 	
 ��*I �� S�" "� ��*�I 195PWC " 

212PWC �
 ��*�I R8�! S�" L�M ���� ��� ��
 

����,* �.�/%� ���)* " 9
���
 )�<�*   �-�� / G���<�%
 /	,�3� (     ��*�I S�" �� ���*I #$� 	�
 195PWC 

)59/3±03/7 �<�*  �-��/G���<�%/	,�3�( " 212PWC 

)22/3 ± 83/9 �<�*  �-��/G���<�%/	,�3�( �
 �5%��6 

�.�/%� ���)* ��*�I R8�! S�" L�M S"�[� 

�����
2* ��J" #!��. ��� "� ��*�I �.�/%� 

���)* 	
���
 �� �
 g�
  �
�7=� " K%  �
�7=� ��"I�
 

����%.  
�� �H�I 	% �� "� D��"�M ��-*���� PWC 

��"I�
 �5%��6 �.�/%� ���)* �� �� S�" 	
 #$� 

�*  ���"I )12 �<�*  �-�� 	
 ���� �� S�"( " �
 	J�� 	
 

	�
�� �5%��6 S�" +�74� ��! �� ��� "� ��*�I 180 

S�" #$� )S�! ����M ��%(' �� 	H�-� ��� ����*�I 

��"I�
 n�3� " �O�ON �� �5%��6 �.�/%� ���)* 

�������J �/M 	
 #<4 ����M ���
 S�! ��% ���� 

�7�  �
��. '�k� �*�:
� 	% ��� "� ��*�I �
 D��"�M 

S�" L�M 	% S�! ��% �I �
 ]�$� ������-$� 33/3 
    ���� 	
 S�"5        	��"� ��% S�! ���
4 	
 G���<�% 

           #$� ��! �6��W +�
�� S�" 9E$�O* " 	/��,* 

�* '���! (T-8� ����,* ����  '��
�� +��!� �� 

�����*�I PWC #$�.  
��c �� n�,O� �e�6 �5%��6 �.�/%� ���)* 
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DN�6 �� �����*�I PWC �
 �5%��6 �.�/%� 

���)* DN�6 �� ��*�I ������-$� ��TW S�" L�M 

S"�[� �����
2* '#!�� �
�

 ��� "� ��*�I ��%k* 

�
 K% " g�
  �
�7=� ���7���� . 	��[$v-* ���".M 	% 

	
 ��
c �,*	/�  �� �� �����J�� �/M �����}
 " �� 

��:�� L�M S�" ���[-$� �
% A���� ���� #$�. 
'��" ��"�� " �����7� )1992( V�E��� �X8 ��
 

�5%��6 �.�/%� ���)* " S�" L�M �� A���� 

����% )10.(  
�� t�7H* 	-���  ��� 'n�,O� �����! �� ���� 

�*  ��� 	% ��*�I 1 D��* '���"� ���� ����� 9
���
 

�����J�� �/M �� �
 #3� ���� " 	
��* ��*�I GXT 

��"I�
 �*  �
%. ��
`7� ��� ��*�I ��*�I �
�<X* 

�� ���2* �
% �* 	% �
 �N�� �5%��6 �.�/%� 

���)* '�-7% ����,* ���Y�
 �� �.�/%� ���)* 

9
���
 �����J�� �� ��"I�
 �*  �
%. '�"T4 	
 ��*�I 5 
	,�3� '���"� ��*�I ���/
 Z$�
* " �"� #�J 

��"I�
 p"� �.�/%� ���)* �����J�� �/M �*�:
� 

#$� 	% �
 �5%��6 �.�/%� ���)* ��7� ��*�I 

	/��,* �*!  ��. '��" �*�:
� 	% �N�� ���� ��% �� 

�N�� �5%��6 ��
�e Z<3 #���2� ���* �^� '�!�
 

�����*�I ��-*���� 195PWC " 212PWC �� D�� 

	
 �����
�e Z<3 ��Y�
 ���* 	J�� ���3 �* ����. �*� 

D7O� aX$ �Y�
 S���
�e Z<3 ���
 ��%��% " 
�����J�� �� ��6 ���J� �����*�I ���� ����� 

	
���
 ��
� ���* \O
 " +��J #$�. �� �I '	-!k� 

�����*�I ��-*���� 195PWC " 212PWC' �� 

	/��,* �
 ��*�I ������-$� S�" 'L�M �5%��6 

�.�/%� ��)*� �����J�� �/M �� �
 K%  �
�7=� " 
g�
  �
�7=� ��"I�
 �*  ����$. 

 
 



 

 ������� 	�
 - ���
� 1)  �����37 ( ����1386 

 ������ ����� ���� ������� ����!�"#��!� $�� �%&�'* +�����,��  110 

 

 E��-" 
 

1 .    ���!��8 ���* " '���-=
 '���E����  '1385 .    A��" �� L��������� ���)8�! ��"I�
 )���:���*��- �����*  .(  '+"� ��c
����� '������7�� . 

2. Armstrong, N., J.R. Welsman, A.M. Nevil, & B.J. Kirby (1999). “Modeling Growth and Maturation 
Changes in Peak Oxygen Uptake in 11- 12 yr olds”. J Appl Physiol. (87): 2230-2236.  

3. Duncan, G. E., E.T. Howley, & B.N. Johnson (1997). “Applicability of VO2max Criteria: Discontinuous 
Versus Continuous Protocols”. Med Sci Sports Exerc. (29): 273-278.  

4. Eisenmann, J.C., J.M. Pivarnik, & R.M. Malina (2001). “Scaling Peak VO2 to Body Mass in Young Male 
and Female Distance Runners”. J Appl Physiol. (90): 2172-80. 

5. e Sliva, O. B. & D.C. Sobral Filho (2003). “A New Proposal to Guide Velocity and Inclination in the Ramp 
Protocol for the Treadmill Ergometer”. Arq Bras Cardiol. (81): 524-32.  

6. Fabio, Borrani, Robin Candau, Stephane Perrey, Guillanme Y. Millet, et al. (2003). “Does the Mechanical 
Work in Running Change During the VO2 Slow Component?”. Med Sci Sports Exerc. (35): 550-579.  

7. Fredriksen, P.M. and Thaulow (1998). “Aerobic Capacity in Children and Adolescents- Nordic Results 
over the Past 45 Years”. Tidsskr Nor laegeforen. (118): 3106-10.  

8. Gorn, M., D.A. Fields, G.R. Hunter, S.L. Herd, & R.L. Weinsier (2000). “Total Body Fat Does Not 
Influnce Maximal Aerobic Capacity”. International Journal of Obesity. (24): 841-848.  

9. Gregor J. Welk, Charles B. Corbin & Darren Dale. (1993). “Measurement Issue in the Assessment of 
Physical Activity in Children”. Research Quarterly for Exercise and sport. (71): 59-73.  

10. Hawley, Johan , A. Noakes, & D. Timothy (1992). “Peak Power Output Predicts Maximal Oxygen Uptake 
and Performance Time in Trained Cyclists”. Eur J Appl Physiol. (65): 79-83.  

11. Kemper, HC. (1991). “Sources of Variation in Longitudinal Assessment of Maximal Aerobic Power in 
Teenage Boys and Girls: The Amsterdam Growth and Health Study”. Human Bio. (63): 533-43. 

12. Kline, G.M., J.P. Porcari, & R. Hintermeister (1993). “Estimation of VO2max from a One Mile Track 
Walk, Gender, Age, and Body Weight”. Med Sci Sports Exerc. (19): 253-259.  

13. Larsen, G. E., J.D. George, J.L. Alexander, G.W. Fellingham, S.G. Aldana, & A.C. Parcell (2002). 
“Prediction of Maximum Oxygen Consumption from Walking, Jogging or Running”. Research Quarterly 
for Exercise and Sport. (73): 66-72.  

14. Lazzer, S., Y. Boirie, A. Bitar, I. Petit, M. Meyer, & M. Vermorel (2005). “Relationship between 
Percentage of VO2max and Type of Physical Activity in Obese and None-Obese Adolescents”. J Sports Med 
Phys Fitness. (45): 13-19. 

15. Lockwood, P. A., J.E. Yoder, & P.A. Deuster (1997). “Comparison and Cross-Validation of Cycle 
Ergometry Estimates of VO2max”. Med Sci Sports Exerc. (29): 1513-1520.  

16. Mcmurray, R. G., W.K. Guion, B.E. Ainsworth, & J.S. Harrell (1998). “Predicting Aerobic Power in 
Children”. J Sports Med Phys Fitness. (38): 227-33 

17. Myers, J., D. Walsh, N. Buchanan, & V.F. Froelicher (1989). “Can Maximal Cardiopulmonary Capacity 
be Recognized by a Plateau in Oxygen Uptake?” Chest. (96): 1312-12.  

18. Paterson, D. H., D.A. Cunningham, & A. Donner (1981). “The Effect of Different Treadmill Speeds on the 
Variability of VO2max in Children”. Eue J Appl Physiol. (47): 113-122.  

19. Pivarnik, J. M., M.C. Dwyer, & M.A. Lauderdale (1996). “The Reliability of Aerobic Capacity (VO2max) 
Testing in Adolescent Girls”. Research Quarterly for Exercise and Sport. (67): 345-348.  

20. Pivarnik, J. M., J.E. Fulton, W.E. Taylor, & S.A. Sinder (1993). “Aerobic Capacity in Black Adolescent 
Girls”. Research Quarterly for Exercise and Sport. (64): 202-207.  

21. Rowland, T. W. (1993). “Aerobic Exercise Testing Protocols”. Pediatric Laboratory Exercise Testing: 
Clinical Guidelines. (pp. 19-41). Champaign, IL: Human Kinetics.  

22. Saunders, M.J., E.M. Evans, S. Arngrimsson, J.D. Allison., & K.J. Curenton (2003). “Endurance Training 
Reduce End-Exercise VO2 and Muscle Use during Submaximal Cycling”. Med Sci Sports Exerc. (35): 257-
262.  

23. Siconolfi, S. F., E.M. Cullinane, R.A. Carleton, & P.D. Thompson (1982). “Assessing VO2max in 
Epidemiologicstudies: Modification of the Astrand-Ryhming Test”. (14): 335-338.  

24. Swain , D.P., & B.C. Leutholtz (1997). “Heart Rate Reserve Is Equivalent to %VO2 Reserve, not to 
%VO2max”. Med Sci Sports Exerc. (29): 410-414.  

25. Thomas, J. R. & J.K. Nelson (1990). Research Methods in Physical Activity. 2th ed , Chmpaign: Human 
Kinetics. pp. 129-178.  



 

 ������� 	�
 - ���
� 1)  �����37 ( ����1386 

�.����� �.�* /�
�02 !45� /���0��!� ���9:� 111 

26. Tong, T. K. & B.C. Chow (2001). “Reliability of a 5- min Running Field Test and Its Accuracy in VO2max 
Evaluation”. J Sports Med Phys Fitness. (41): 318-23.  

27. Turley, K. R. & J.H. Wilmore (1997). “Cardiovascular Responses to Tredmill and Cycle Ergometer 
Exercise in Children and Adults”. (83): 984-957.  

28. Vehrs, P., D. George, & G.W. fellingham (1998). “Prediction  of VO2max, During and After 16 Weeks of 
Endurance Training”. Research Quarterly for Exercise and Sport. (69): 297-303. 

29. Wasserman, G. (1999). Principles of Exercise Testing and Interpration. 3rd , Lippincol: William, Wilkins.  
30. Weller, I.M., S.G.Thomas, P.N. Corey, & M.H. Cox (1992). “Selection of a Maximal Test Protocol to 

Validate the Canadian Aerobic Fitness Test”. Can J Sports Sci. (17): 154.  
31. Zwiren, LD., P.S. Freedson, W. Sharon, & J.M. Rippe ( 1991). “Estimation of VO2max: A Comparative 

Analysis of Five Exercise Tests”. Research Quarterly for Exercise and sport. (62): 73-78.  
 

 


