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Aims  
} To provide:  

} An overview of interrelationships between, physical 
activity, exercise, fitness and risk screening  

 

} A stimulus for discussion in workshop sessions  

 

Objectives, to review:  
1. Concept of fitness in health and work performance  

2. Concept of risk in relation to exercise and fitness  

3. Some key physiological rationales linked screening  
information before fitness testing  

 



 



}Physical activity ð any human movement that 

involves use of skeletal muscle  

 

}Exercise ð structured physical activity with an aim  

 

}Fitness  ð a set of physical attributes required to 

perform a given physical activity  





}Important to discern between  
 

ƁAerobic fitness capacity (power) e.g. VO 2max  

 

ƁAerobic endurance capacity (%VO 2max at onset of 
anaerobic metabolite accumulation)  



}Case 1 Firefighter  
ƁNot doing much exercise training a moment  

 

ƁVO2max of 40ml/kg/min (a recommended min.)  

 

ƁPhysiology science tells us he can exercise without 
fatigue at 60% VO 2max  

 

ƁHis operational VO 2 = 60% of 40 = 24.0 ml/kg/min  



}Case 2 Firefighter  
ƁHas trained hard for a number of months to get  

 

ƁVO2max to 35ml/kg/min (barely passable!)  

 

ƁPhysiology science tells us, with this regular training 

he can exercise without fatigue at 75% VO 2max  

 

ƁHis operational VO 2 = 75% of 35 = 26.2 ml/kg/min  



}Case 1 Inactive Firefighter  
ƁVO2max of 40 ml/kg/min  

ƁOperational VO 2 of 24.0 ml/kg/min  
 

}Case 2 Actively trained Firefighter  
ƁVO2max 35 ml/kg/min  

ƁOperational VO 2 of 26.2 ml/kg/min  
 





}The same pre - screening measures can be 
used for:  

 
ƁRisk of muscle/joint injury, cardiovascular, 

respiratory or metabolic event on exertion  

 
ƁRisk of developing CVD, Diabetes, Cancer, 

Muscle/joint problems  



}Influenced by  
ƁLevel of physical activity and training  

(Weekly Calories expended and frequency of activity)  

 

ƁLevel of physical fitness  

 

ƁAs per previous Cases ð these are not necessarily 
related  



Health  

Related 

Fitness 

Benefits 

Time exercising/week 

150 - 240 min/week 

ACSM Recommends 

Pate et al., JAMA; 273: 402 -407, 1995 



Risk 

of  

Injury  

Time exercising/week 

150 - 240 min/week 

ACSM Recommends 



Percentage of musculoskeletal injury  in  

groups of new exercisers 

Pollock et al  Med Sci Sports. 1977 Spring;9(1):31-6.  

Effects of frequency and duration of training on attrition  

and incidence of injury. 



   Give exercise a 
bad name, which  
public perceive 
exercise is bad 
for you 



Mittleman et al  1993 

NEJM 329: 1677 - 1683  
Siscovick et al 1984  

NEJM 311: 874 - 877 
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Paffenbarger , 1996, LifeFit , Human Kinetics , I 
Blair & Morris 2009  Ann Epidemiol . 19(4):253 - 6.  

~150 min/wk  



n= 25,341 males  
8 year follow - up  
aged 43 years  

Farrel  et al (1998)  Med Sci Sports Exerc; 30:899  

Blair et al (1996) JAMA; 276:205  

>20 minutes  

for 1 mile 



< 5 METs 

~5 METs 

~6.5 METs  

~8 METs 

~11METs  

Myers et al., 2002 NEJM; 346: 793  

VO2max 
35 - 40  



Myers et al., 2002 NEJM; 346: 793  


