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Pacing strategy:

• Pacing strategy is designed to allow 
optimization of the pattern of energy 
expenditure, so that the athlete can 
reach the finish line sooner.

• Race strategy versus race tactics
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Pacing Strategy:

• is organized in an anticipatory way designed 
not only to optimize performance but also to 
prevent unreasonably large homeostatic 
disturbances.
• is also regulated by some sort of peripheral 

feedback from physiological sensors.
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Rate of Perceived exertion (RPE)
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Figure 9.4. Growth of RPE during cycle and running time trials, 
during events ranging from ~4 to ~80 minutes in duration. Data 
(~150 simulated races in each example) are restricted to well-
trained individuals, experienced in the event they are completing. 
However, no data are available for elite athletes during real 
competition. 1e distance is normalized to allow pooling of results 
from di2erent events, which is justi3ed on the basis of systematic 
comparisons (Faulkner et al., 2009; Joseph et al., 2008; Swart et 
al., 2009a). 

Learning Pacing Strategy

Because pacing strategy is a complex process of balancing 
the exercise template with physiological feedback, there is 
considerable evidence that there is a learning pattern to 
pacing (Corbett et al., 2009; Foster et al., 2009; Micklewright 
et al., 2010). While empirical observations suggest that the 
early pace in long events (e.g. marathon running) is almost 
always ‘too fast-too soon’, the best controlled evidence 
suggests that the early pace in less experienced individuals 
is frequently conservative, and that gains with experience 
are accomplished by the willingness to risk a faster earlier 
pace (Foster et al., 2009). More recent evidence from our 
laboratory (unpublished) demonstrate that in adults, stable 
performances appear to be achieved a4er 3-4 performances 
of a criterion event, whereas in children improvement 
at least in the within race stability of performance can 
continue for longer. Even athletes, who clearly have a well 
developed pacing template, appear to improve by gaining 
time early in an event (Figure 9.5). Evidence from events 
where feedback is deliberately disrupted (Johnson et al., 
2009) suggests that the power output is regulated in a 
way to maintain an appropriate growth rate of RPE. 1is 
suggests that the process of learning pacing strategy is 
highly connected with the feedback loop between the pre-
exercise template and homeostatic disturbances.

RPE score  

0 No effort 

1 Very easy 

2 Easy 

3 Moderate 

4 Somewhat hard 

5 Hard 

6  

7 Very hard 

8  

9 Very, very hard 

10 Maximal 
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Pacing template

• Managament of fatigue
• Seems the same for 

different sports
• Is the template fixed?
• How to learn to pace?

• How robust will this be?
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Is the template fixed?
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Is the template fixed?
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Learning how to pace?

Swart et al.
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How robust is the template?

• Manipulation of O2

content in inspiratory 
air during 5km 
cycling time trial.

Johnson et al. 2009
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How robust is the template?
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How robust is the template?
• Manipulation of skin 

temperature by radiation 
during 7.5 km time trials.

Levels et al. 2012
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RPE ∆Power
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RPE
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∆Power output

19

Department 
of Human 
Movement 
Sciences

RPE

%Distance to go

Hazard Score

20

Department 
of Human 
Movement 
Sciences

2.5, 5 & 10 km cycling TT
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2.5, 5 & 10 km cycling TT
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RPE manipulations

• 3000m paired running races
• 10K - 15K deceptive cycling time trials
• Effect of break aways
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Normal pacing pattern vs. forced pacing
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Hazard Score
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Cumulative Hazard Score
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Practical application

• Deviating from individual template harms 
performance by some sort of cumulative 
proces
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Deception of template

10K 15K

Schallig et al. 2019
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Hazard score at manipulation
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Practical application

• Deviating from individual template harms
performance by some sort of cumulative
proces

• It is important to have knowledge of the race
– Exercising with reserve

– Misleading information
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Effect of break away

• Manipulation of speed 
by ‘break away’ during 
10 km time trials.

Cohen et al. 2013
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Peripheral fatigue and fall in efficiency

warm up   TT   cool down

de Koning et al. 2012
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Peripheral fatigue and fall in efficiency

Noordhof et al. 2014

Time Trial
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Effect of break away

Cohen et al. 2013
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Practical application

• Deviating from individual template harms
performance by some sort of cumulative
proces

• It is important to have knowledge of the race
– Exercising with reserve

– Misleading information

• Early peak power output has an effect on the
cumulative proces and on efficiency
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Conclusion

• Pacing strategy is designed to allow 
optimization of the pattern of energy 
expenditure, to manage the 
cumulative process of fatigue, so that 
the athlete can reach the finish line 
sooner.
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Thank You
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