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Different athletes – different characteristics
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4 World Tour cyclists

• Different Maximal
Aerobic Power outputs

• Different sprint peak 
power outputs



Physiological vs Functional testing



Athlete characteristics – Physiological Profiling
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Athlete characteristics – Functional profiling
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Athlete characteristics – Functional profiling

Leo et al. 2020



Athlete characteristics – Fatigue Resistance

Sprinters 

Van Erp, Sanders, Lamberts 2021

Climbers



Athlete characteristics – Fatigue Resistance
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Putting it all together

‘Building the house’

Skiba, 2022

Sprint peak power output

Maximal Aerobic Power

Lactate Threshold

APR

Critical Power

Foundation – Endurance Capacity

Training 
exposure/volume

Fatigue Resistance



Race Demands



The Physical Demands and Power Profile of Professional 
Men’s  Cycling Races: An Updated Review

✓Races with more elevation gain typically result in a higher intensity and 
load and longer-duration power outputs (ie, >10 min).

✓Flat and ‘semi-mountainous’ stages are characterized by higher maximal 
mean power outputs over shorter durations (ie, <2 min).

✓Single-day races tend to have a higher (daily) intensity and load compared 
to stages within multi-day races.

But.. limited amount of research is available describing the “race-winning 
efforts” or the profile of riders achieving a result

Sanders & Van Erp, 2021



Power Profile of Top-5 results in WT races

Van Erp, Lamberts, Sanders, 2021

• Data from 33 professional cyclists between 2012 – 2019

• WT races categorised in to: 1) flat sprint finish; 2) semi-mountainous
sprint finish; 3) semi-mountainous uphill finish; 4) mountain stage

• 177 WT races with a Top-5 result being analyzed

• ‘Average requirements’ to achieve a WT top-5 in varying stage types
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One day races - Monuments

Van Erp & Sanders, 2021



Race Demands

• Understanding of the race demands helps to identify (and theorise
about) main parameters of importance

• What does a race-winning effort look like?

• What are the minimum requirements?

• What physiological parameters contribute to success in the different 
stage types?



Athlete characteristic vs Race demand

• Athlete characteristics are evaluated with the race demands in mind 

• The goal/specialisation determines the ‘lens’ you evaluate the athlete
characteristics with

• What is the limiting factor? 
• Higher maximal sprint power?

• Higher CP?

• Higher lactate threshold?

• Improved fatigue resistance?



Training 
Program

Magness,2014

Athlete 
Characteristics

Race
Demands

Magness, 2014

Summary

Minimum requirements?

What are the main variables of 
importance for success in these 
events?

What does a ‘race-winning effort’ 
look like?

What’s the limiting factor?

What are the short vs long term 
goals for this individual athlete?



Thanks for your attention!


