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 �� W�O ��<�� �X !' ���8*�� 4���� � ������$Y P�DZ

![�@�� ��' \�V� �	 J$�� ����	 ���Z =� �� 4� . %�6�V> �	

 PQ��� !�� =�� ]�^� �' !9�*� �	 � �����> _7$ �'

�D�Z ;*1�� !' � %�� ���<@ 	��� 45���-  	��� ���> �1T�$

�� 	��� )5-2 .( 	��S �*V�a 4�@��� �	10  �$20  �a�	

 ��������� ���L*�� ��Q��� �	 ��@  ��� !' ���� !� ���

![�@�� 	��	 �����> 4�.  !<@ 
!V�$ /�S �	 4�@��� �	

![�@�� 4�@��� c���  %�� /���*� 4�)6 .(  

�D�Z %�>�e 
PQ��� c� =�� �	-  P��� ������� �1T�$

=��V$ ��&' � 	���<� ����� �� !����� f��e� 4�� ���' .

 �' =���'��'�D�Z ;*1�� %�>�e �'�����- �� �1T�$  �� ��$

 =� �� ���<1C 4�@��� ��9�� �� Pa�S g�N��� �����

 	��Y P<� !' 4����C)7 .(��i�� j9�� �'  4�@

�� ��1�� k�56���>  � �S �	 � J���*� 4��� !' �� �� ��$

������  k�56���> P<-$ 4�@ 	O	��<� . ���>� J�$�$ =��'

���$ lTS �'��&' � ��6$ ����� 
�<1C �����$ � �*�  �@	

 ����*��'  �� �@�O)2 .(  

 �� �$��7X� k��' m��R$ 
��� ��n 	��� !' !C$ �'

��i�� �� ��� 4���� k�56���> 4�@  �� 4����C �	 ���$

 !' � ���<� 4����C ��� I�-� �	 ���Y �' ���<1C 4�@���>

 � ��� �*��' !A�@ M'�N$ � J���$ k<� !a�� =�� �	 	�>

���<� . %�� k�56���> 4�@�*����� !�<C �� 4��@ %�>�e

��i�� �� �^O�� ���� !' ������ �	 !�  k�56���> 4�@

�� !*O��� 	� .�� KO�� =�� �� �	�T*�� �'  %�>�e ��$

 �����> ��� ��9��)Physical work capacity  ��PWC (

 	<� KL�� �� ��� 4����)2.(  

 �� ��' 4��@ %�>�e =��*��'VO2-max !'  =��*��'

 ��i�1�� ���,��� !*T�  	��� !�  �� *�	 !���� !' ���$

![�@�� ���*O� �	 �O M��X �� � 	� g"C �1T�$  4�@

P<�  	��� ���Z �����)14-8 
2 .(%�>�e =�� ' ! k� ����

������ 4��' k� !C�	 	�����*�� �D�Z ;*1�� ��<� �S 4��� - 

 %�� !*>�� ���Z !C$ 	�� �1T�$)20-15 
13 
11 
9(.  

VO2-max  4	��� ����� !'�	  
f�*L� 	��>�+��T*� 

$ � %����pR$ %-  4�@�*��> !�<C �� 4	�V*� P���

 ����� 
���<1C)21( �N�-� 
)22 
21( ��i�� �  4�@

 	�> k�56���>�� ���' )8 .( =��[<@VO2-max  j���>� �'

�� j@�� 
=�  �'��)28-23 
19 
9( !� 4�X !' F =��*��'

 ���,�VO2-max  =��� �	25-18  %�� ��� ��@��� /��

)21.( %�>�e =�� =���� ��	�� !' %D1� ���� �	  %�� �$)23 
19.( 

 =��[<@VO2-max j���>� =��<$ � _��� �p� �	 ��  �'��  

)30 
29(.  

 j9��VO2-max  M��X ����� ��Q � ;�,*1� 4�@ 

 ;�,*1�P�$��� �� �	�T*�� �' �� ��9�� 	�����*�� 4�@ 	���.  �$

 ��� �	 �������� M�,-$ 4�@  	��Y�' !���� �	 �����

VO2-max  ��� 4���� k�56���> �$��7X� k��' m��R$ �

%�� !*>�� +�a .�� =�� �� �,��	� q�a  
;9�� 4�@

 ;9�� � 	� � ;@�9��VO2-max 	��>� �� jL' =�� �	 

!V��C %1�� KL�� . !V6�N� =��m��R$ � 	�9�� ]�@ �' 

k��' +��7X� k�56���> �	 ������� PQ�� �	 jL' 

%V�a ��9�� %>�� .r��*� =�� !V6�N� �� �<�@�� ���$4 ��� 

1'��� D����� �> �	���� +����V� PDZ �� ���L*�� � g�L*�� 

4	��>� �<� ;@��>�� <1C �8� �� !�� > ����56��� ���$�� 

��9�� ��� 	�� �8� �� ����	.  
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4��<�'  � �1T�$ 4�@ (...�O !�<� ���� u�  �	 4�V' �T� 
��

�� 4� =�� ��C %1�6 �� .  

�	�	 �� ��L' !V6�N� =�� �	 j��� !���� !' �@  � !���

������ M��X �� � �	 ��L'  
;�,*1� 4���s<C  !� �� 4��Y

�Y v�� !' ��� �	 �� !*O�	�� �@ 	�. 

1- )��0 1��2+�� ��
� 3��� 

j��� ��i�� !���  4�@4	�>  %<1Z !� 	' %<1Z �	 P���

 M��X �� ��	 %<1Z � 4�US !DS�^� +�a !' /��

������ ��	�� P�<�$ M,-� I�$ ��w 4�@�*����� 4��� .

j��� /�� %<1Z � !' !���0/� ���@  
��� !,'�� 
=� 	�� �	

 %'� ��8� �	 /�#*�� 
+7�^-$ ����� 
P@R$ %�VB� 
P#�

 ��� ��8� 
4���) � 4��� %'�4��� ���(+����O	 ]�^� 
 � 

 W�^*O� !*T@ �	 _��� +���� 	��V$%��	.  ��	 %<1Z

j��� ������ P��� %<1Z �	 �� 	O !��� 4���  4�@

������ � k��*����*�Y 4���  ��� P���$ k�56���> 4�@	'.  

2- 1	�5�� 67�  ��!VO2-max  

 	��Y�' 4��' !V6�N� =�� �	VO2-max  � �*���� !O�A�	 ��

�� �	�T*�� ����*�Y P�$��� . KL�4��'  4�� j����Y ��9��

 +�� !' !O�A�	6  !,�Z	g���  	�)31(  jD�Z ��'�B �$

 �� j�' !' ;� %�	120 �� !,�Z	 �	 !'�B� �)2 .( j���

 k� �� �	�T*�� �' �*���� !O�A�	 �' ��� =�S J�Z ��'�B

 +�a ���*��> !��� 4�� !� %>��  J^� 	�>	' ��� . =��

' ���*��> !�' +�a  ��'�L� �� J�Z ��'�B ;����  � 	��

�� ;@��> �� ����� =��  I�-� �	 	�> J�Z ��'�B x�� �$ 	<�

��� ���' ��@��� P'�Z ���>� . �� m� j����Y �Y !' y'�� ��6��Y

 ��9���Y ��� %<1Z �� �	�T*�� �'  ��9�� !O�A�	 4���>�  ��	��

 �VO2-max  !,�Z	 �	 �*�6 J1S �' 	�>)L.min-1(  ��

����  !,�Z	 �	 ��' ��� ������ �' �*�6)mL.kg-1.min-1 (' !

��Y %�	 .4��'  �*���� !O�A�	 �� !X'�� j����Y ��9��

 /��MONARK (Ergomedic 839 E)  ��� %O��

��	�� �	�T*�� �z�.   

%�� ��n !' ��w  !���� �*� �� �	�T*�� �' �Z4  I���� �	

 	�����*�� � ��� f��V$)32 ( 4����$ �� �	�T*�� �' ��� ��� �

 ���' � %��	 =$ !' kD� {�D6 	�> !� �*6�S �	 /�*�9�	

������ 
	' j�*�	 � �7� 
jT� �� 4��� . ��9�� �� m�

������ 4���  
�@Body mass index )BMI(  �� �	�T*�� �'

 /��>BMI=
���

�Z
2  ��	�� !D��-�)�	 �' ��� /��> =��  J1S

�' �Z � ������  �*� J1S%��(. j����Y !��� �@  %��� ��8 

 �$ |Da2  ��9�� �&e �� �V'��. �	�	 
j����Y ��9�� �� m�  4�@

s<C  4��Y��� �' �	�T*�� �� ��� ���>� 4���Y SPSS !L1� 16 

)version 16, SPSS Inc., Chicago, IL( 	�� !��9$  �

%>�� ���Z P��-$ .  

  
�$�
� 
� 

 =� ����)	�����*�� ]��-�� ( !V6�N� 	�� 	��>� ��� !,'�� � =�

 �' �'��' J�$�$ !'01/32 )66/7 ( � /��5/8 )27/6 (' ! %�	

��Y . =� ���� =��[<@)	�����*�� ]��-�� ( � �Z 
���BMI  �	

 �' �'��' 	��>� =��1/77 )41/12( 
1/176 )93/5 ( �  

82/24 )58/3 (�� =��V$ . !V6�N� 	�� 	��>� !� 	�	 ���� r��*�

 I�*� �X !'49/3 ± 95/2 �� _��� !*T@ �	 %���  ����

 �12 �a�	 �Y �� �� /�<V*�� +����O	 �@ ����<�.  /��C �	1 

 %�>�e =��*��' �t���S � PZ��S 
	�����*�� ]��-�� 
=� ����

��� !V6�N� 	�� 	��>� �	 4��@��� ��� !% )28( .  

 /��C �	2  �3 q�a  =��*��' 	��Y�' f�*L� 4�@

 !,�Z	 �	 �*�6 J1S �' 4��@ %�>�e)L.min-1 (���� �  �' �*�6

 ��' ��� ������ !,�Z	 �	)mL.kg-1.min-1 (���� �	  4�@

��� � ����  4�@BMI ���%�� ��� ! . /���C =�� �� �	�T*�� �'

��  ��$���� �	 4��@ %�>�e �8� �� 	�> !� 	<� =��V$  4�@  

  
 %#��1:  �'��� (���) *��$��� ��#+��)VO2-max ( �.�
/  ���  �. 
� ��)500 = n(  

 �'��� (���) *��$���)VO2-max(  *�2�
�    3��4�������
$5�  67��8  �9:��8  

 L.min-1
  69/2  263/0  71/1  50/3  

mL.kg-1.min-1
  95/35  39/7  50/19  04/58  
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 %#��2 :;�< =#�> �� �'��� (���) *��$��� ��#+�� ?�$@  �
�  ��5 �
�)500 = n(  

 ;�<  

VO2-max  
=#�>  ��5 �
�)%
5(  

6:  
29-20  39-30  49-40  59-50  

L.min-1 mL.kg-1 

.min-1  
L.min-1 mL.kg-1 

.min-1  
L.min-1 mL.kg-1 

.min-1  
L.min-1 mL.kg-1 

.min-1  
L.min-1 mL.kg-1 

.min-1  
5  63/2  25/29  33/2  68/24  96/1  08/23  71/1  50/19  07/2  71/24  

10  68/2  61/30  44/2  51/26  05/2  75/23  80/1  52/19  35/2  83/27  

20  71/2  26/32  53/2  38/29  12/2  17/27  92/1  01/23  54/2  91/29  

30  75/2  08/34  61/2  69/30  27/2  25/29  97/1  71/25  65/2  37/31  

40  79/2  15/35  66/2  18/32  33/2  92/29  98/1  59/26  69/2  00/33  

50  84/2  06/38  69/2  05/34  41/2  81/30  99/1  26/28  72/2  81/34  

60  86/2  37/39  71/2  46/35  48/2  13/32  08/2  63/29  77/2  47/36  

70  89/2  05/42  75/2  46/37  55/2  28/33  40/2  09/31  83/2  03/39  

80  96/2  20/45  81/2  80/40  63/2  97/34  45/2  24/33  88/2  05/42  

90  09/3  37/50  88/2  83/44  68/2  38/38  55/2  66/34  96/2  20/46  

95  17/3  07/52  90/2  24/46  69/2  36/40  56/2  68/35  02/3  37/50  

  

 %#��3 :;�< =#�> �� �'��� (���) *��$��� ��#+�� ?�$@  �
�  �
� BMI )500 = n(  

;�<  

VO2-max  
 �
� =#�>BMI*  

5/18 <  9/24 -5/18  9/29 -25  ≤ 30  

L.min-1 mL.kg-1.min-1  L.min-1 mL.kg-1.min-1  L.min-1 mL.kg-1.min-1  L.min-1 mL.kg-1.min-1  
5  91/1  23/34  25/2  61/29  05/2  31/25  97/1  50/19  

10  99/1  46/36  43/2  87/31  35/2  47/27  04/2  49/21  

20  52/2  08/44  58/2  83/34  50/2  28/29  54/2  98/23  

30  69/2  81/47  67/2  00/36  64/2  13/30  58/2  27/24  

40  70/2  37/50  73/2  00/38  67/2  80/30  63/2  67/24  

50  72/2  13/51  77/2  07/39  69/2  76/31  68/2  26/26  

60  72/2  27/51  83/2  00/41  73/2  29/32  70/2  97/26  

70  75/2  73/51  87/2  22/42  76/2  00/33  75/2  98/28  

80  82/2  07/52  91/2  81/44  85/2  14/34  78/2  26/29  

90  92/2  78/57  00/3  78/47  89/2  96/35  91/2  56/30  

95  96/2  04/58  13/3  40/50  97/2  58/37  97/2  89/30  

* BMI:  Body mass index 
 

��� � BMI f�*L�  ���Z q�a ���� �		��	 . =�� =��[<@

!�  ���Z �V�DX �	��-� �	 4��@ %�>�e �8� �� 	�> =�� ��Y

�� ��O �� 	��� �� �� 	<� =��V$ ��$.  !� %�� |�B$ !' ��w

���Y  4���Y 4�@Kruskal-Wallis � Mann-Whitney U 

,*1� =�' !� %O�� KL�� PVO2-max  	�� 4�@��#*� �

 �����V� y�D$�� 4���Y �8� ��  	��	 	C� 4��	)001/0 < P(.  

F4�  

 !V6�N� 	�� !V��C !' ��C %D1�)66/7 ± 01/32 ( 4���	 �

 4�Z !' 	' ���' %D1�)93/5 ± 10/176 .( r��*� �� =��[<@

�� �' =��A  �V�DX ��*1� �	 !V6�N� 	�� 	��>� �t�� !� ��Y

BMI  ���Z��*��	 )58/3 ± 82/24 .( ]��-�� � =� ����

 	�����*��VO2-max  !,�Z	 �	 �*�6 J1S �')L.min-1 ( �
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����  !,�Z	 �	 ��' ��� ������ �' �*�6)mL.kg-1.min-1 ( !'

 �' �'��' J�$�$263/0 ± 69/2  �39/7 ± 95/35 ' !��Y %�	.  

 !� %O�� KL�� !V6�N� =�� �� Pa�S r��*� =��*��'

�� j@�� 
=� j���>� �' 4��@ %�>�e �'�� . =�� �����

j@�� }�D��,$ 10  !@	 �@ 4��� !' �a�		'  J�N� =�� !�

�0V6�N� � �	 �� Pa�S r��*� ��! �@ �� ���' )33.(  =��[<@

 ���,� =��*��' !� %O�� KL�� !V6�N� =�� �� Pa�S r��*�

VO2-max  =��� �	29 -20  �' ��� cB� =�� !� 	' /��

!V6�N� �� Pa�S r��*�  %�� M>�$ �	 � �	 4�@)21( . �>�X ��

 !V6�N� �� Pa�S r��*� �' !V6�N� =�� r��*�Virtanen  �

 �����<@%�� \��V$ �	 .�Y  !� ��	�	 ���� �@ %�>�e ��A �@

���� �	 4��@  4w�' ��� 4�@40 �� j@�� /�� ��'���� 
  �'

��V� !N'�� =� 	���� 4��	 )34 .(6	�P ��= ]7*O� �� �� ��$ 

!' +��T$ �	 �	 ���� 	�� !V6�N� )�� �8� ��%L �����
 kD� 

�����
 +�	�� �#$�! �4
 	�i� �  (...%D1� 	�	.   

 =��*��' =� ���� !� %O�� KL�� !V6�N� =�� r��*�

���� �	 4��@ %�>�e  ��� 4�@29-20 
39-30 
49-40  �

59-50  J�$�$ !' /��84/2 
66/2 
37/2  �13/2  �	 �*�6

 !V6�N� �� Pa�S r��*� !' !� %�� !,�Z	D�N� ������� � 

�����<@ k�	�� �� ���' )35 .(k�	�� �	' r��*� Pa�S �� 

=�� �	 !V6�N� �� �� ��$ !' !�D� ��i�� �	' ���� 4�@  4�@

!�"#$ +�	�� 
	�i� 
����� I�-� �8� �� !V6�N� 	��  � 4� ...

	�	 %D1� .  

q�a !� 	�	 ���� !V6�N� =�� r��*� =��[<@ �@4 

 	��Y�' f�*L�VO2-max �*� !' %D1��r  !V6�N� �� Pa�S

=���� 
������ ��� �	 ��� ��9��  %�� �$)32(
  =�' ���

 P� =� ����VO2-max  �� Pa�S !V6�N� �	 4���Y ~�-6 ��  

��V� ]7*O� ��� 	C� 4��	%� )168/0  =P( . P���

 � !�"#$ 
	�i� 
���@ � gY I���� !�<C �� �T�*L� ...��  ���$

���' ]7*O� =�� 	C� P�6	.  

  
$���G >���  

V$��= VO2-max 6�� �� ������� �	�% �@4  �-D� �	 ;&�

������  ��#��� ��<� !' ��Y .�� !V6�N� =�� r��*�  ���$

 !V��C �	 k�56���> �$��7X� k��' !���� �	 	C� ���

���<� �� 4�S �$ �� %V�a jL' �	 PQ�� ������ ������� .

�'����� � !1��,� %&C 4���V� ���� !' =��[<@  4�@

	��� ���Z �	�T*�� 	�� k�56���>.  k��' =��A 	C�

�� �$��7X�  � J���� 4�@��� �	 	��>� ���L*�� !' ���$

 �'����� =��[<@����� �' ��� k�56���> J���$  k<�

��� �&C$ ����� .!*>�� =��[<@ �� !V6�N� =�� 4�@  ���$

�> �	 �D���� ���1' ��� 4�<�@��� ���L*�� �� PDZ +����V� ���

���<� ;@��> 4	��>� g�L*�� �  � �<1C �8� �� !�

�	 �� �8� 	�� ��� ��9�� �����$ ���56���>��� .  

 
��7 # �H�I����  

 �	�� �� ����	 ���� ��66 	�C�<-� �*�	 4�ZY �� !���� =��'

 ���1S !��Y ;��O � 4TN^� �B���<S �*�	 4�ZY 
�<e��

 4��� ���� 
��	<� 4��� �� ��,,-� !V6�N� =�� ��9�� �	 !�

�� 	�.  �� ���	 ��@�i� %���V� ��S !���� !' !V6�N� =��

 ���<� 	�	���Z {��� �' ����� ����� ���5301-89 

%�� ��� �6�� %��<S. ����� �� !*>���' !V6�N� =��  !���

 �������� 49���	 4��<���	 4	�@ 4�ZY ���� ��������

�� ����� ����� ��� �� ���	 ������ ���� ���'.  
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Data Bank of Aerobic Capacity (VO2-max) in Male Industrial Workers 
of Shiraz, Iran, Based on Age 

 
Hadi Daneshmandi1, Alireza Choobineh 2, Abdolreza Rajaei Fard3 

 

Abstract 
Background: In order to match workers physiological characteristics with job demands and personnel to 
perform different jobs, maximum aerobic capacity (VO2-max) can be used. This study was conducted to 
develop a data bank of VO2-max among male workers of the industrial sector in Shiraz, Iran. 

Methods: In this cross-sectional study, 500 healthy male workers employed in industries in the city of 
Shiraz participated voluntarily (20 to 59 years of age). Subjects were assessed by ergocycle test according 
to Astrand protocol for 6 minutes. A questionnaire consisting of two parts was used as data collecting tool. 
In the first part, demographic, and in the second part anthropometric and physiological characteristics 
were included. 

Findings: 5th, 50th, and 95th percentiles of VO2-max of workers were 2.07, 2.72, and 3.02 L.min-1, 
respectively. The results showed that aerobic capacity decreases at a rate of ~10% per decade. 

Conclusion: Developing such a data bank can be useful for personnel selection and assessment of  
workers’ physiological characteristics and job demand relevance. 
Key words: VO2-max, Ergocycle Test, Astrand Protocol, Data Bank of Aerobic Capacity 
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