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Sea-Level Exercise Performance Following Adaptation to Hypoxia 
A Meta-Analysis  

Bonetti and Hopkins, 2009 

Characteristics of study groups included in the meta-analysis sorted  
by protocol and first author 
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Sea-Level Exercise Performance Following Adaptation to Hypoxia 
A Meta-Analysis  

Bonetti and Hopkins, 2009 

Meta-analysis of effects on sea-level mean power output  
following adaptation to hypoxia 
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• Is the LHTL also effective with cyclists? 

Questions :  

• Is it possible to expect the same range of gain with 
professional cyclists ? 

• Is this level of gain maintained during the competitive 
period? 



Introduction Study design Results Conclusion 

Hypotheses 

• Investigating multi-expositions in hypobaric hypoxia 
(Living High, Training Low) through the use of the 
record power profile (RPP) allows to assess and 
modellize performance changes in an elite cyclist.  
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Record Power Profile 

5’’ / 30’’ / 1’ / 5’ / 10’ / 20’ / 30’ 
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Subject 

Professional cyclist since 2012 
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Method 

• Measurement of RPP changes (%) for 5 training camps (15-21 days) in 
altitude (2,150 - 2,450 m) over a period of 3 years 
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Training 

• Duration : 3:02 ± 00:12 h/day  
• Distance : 89 ± 5 km/day  
• Slope : 1 754 ± 211 m/day 

 
 

Pourcentage of time spent at low, moderate, and high intensity 
during the 5 training camps 

Camp 1 Camp 2 Camp 3 Camp 4 Camp 5

2014 May 2015 April 2015 Mai 2016 April 2016 Mai

Low 87.2        76.9        79.9        74.1        75.4        78.7        5.2          

Moderate 10.3        15.0        13.5        17.1        15.4        14.3        2.6          

Hight 2.5          8.1          6.6          8.8          9.2          7.0          2.7          

 Standard 

deviation 
Mean
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Evolution of the RPP during the 5 training camps 
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Evolution of the RPP during the 5 training camps 
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Performance changes from Pre to Post altitude  
training camp (%) 
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Year to year performances changes from  
Post- altitude training camp 
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 For this elite cyclist, as previously demonstrated in 
endurance athletes (Millet et al., 2010), altitude (LHTL) 
induced a significant increased in power output, around 3-4 
% for the aerobic part, and 4-5% for the anaerobic. 

 
 
• Is the LHTL also effective with cyclists?  

 
• Is it possible to expect the same range of gain with 

professional cyclists? 

 
• Is this level of gain maintained during the competitive period?  



Thank you for your attention ! 



Post3-4 

  

 
 

Millet et al., 2010 



Introduction Study design Results Conclusion 



Introduction Study design Results Conclusion 



Introduction Study design Results Conclusion 



Introduction Study design Results Conclusion 


