
The time course of metabolic power during 100 to 400 m top running performances in world class 

athletes was estimated assuming that accelerated running on flat terrain is biomechanically equiva-

lent to uphill running at constant speed, the slope being dictated by the forward acceleration. Hence, 

since the energy cost of running uphill is known, energy cost and metabolic power of accelerated 

running can be obtained, provided that the time course of the speed is determined. Peak metabolic 

power during the 100 and 200 metres current word records (9.58 and 19.19 s) and a 400 m top per-

formance (44.06 s) amounted to 163, 99 and 75 W/kg, respectively. Overall energy expenditure dur-

ing 100 to 5000 metres current world records in running was also estimated as follows. The energy 

spent in the acceleration phase, as calculated from mechanical kinetic energy (obtained from aver-

age speed), was added to the energy spent for constant speed running (air resistance included). In 

turn, this was estimated as: (3.8 + k’ v
2
) * d, where 3.8 J kg

-1
 m

-1
 is the energy cost of treadmill run-

ning, k’ = 0.01 J * s kg
-1

 m
-3

, v is the average speed (m s
-1

) and d (m) the overall distance. For dis-

tances between 1000 and 5000 metres the overall energy expenditure increases linearly with the 

corresponding world record time. The slope and intercept of the regression are assumed to yield 

maximal aerobic power and maximal amount of energy derived from anaerobic stores in current 

work records holders; they amount to ≈ 27 and ≈ 23 W/kg (corresponding to VO2max values of ≈ 

77,5 and ≈ 66,0 ml O2/(kg min) above resting) and to ≈ 1,147 and ≈ 1,025 kJ/kg (≈ 54,9 and ≈ 49,0 

ml O2/kg) in male and female runners respectively. These values are on the same order as reported 

in the scientific literature for top male and female runners.  
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