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2250 m 

- Train to compet in altitude 
- Train to compet at SL 
- Train for health purpose ? 



High level athletes 





Similar increase in normoxia 
 
 
 
Tendency to better increase in 
hypoxia 52% vs 32%, p=0.09 



Before training After training 

Normoxic group 3.6 5.8* 

Hypoxic group 4.0 6.2 



 Live low train high 

 Acclimatization to low, moderate and high altitudes 
increases the performance in those environments. 

 If aiming to perform at altitude:  acclimatization for 2-3 
weeks (more is better ?).  

  3h exercise /day, 2500 m 

 

 Live high train low 

 Usually, altitude training for performing at sea level 

 >14 h/day, 3 weeks, 2500 m 

 Effects less clear 







Similar increase in red cells mass 



 



 How long does it take? 

 3450 m for 4 weeks 

 Very high and very long! 

  
1 month at 2500 m 

 LHTL: no additionnal benefit 

    than SL training 

 Not reproducible 

Last day at altitude 



No effect, even 
after fatiguing 
exercise, both 
in normoxia 
and hypoxia 

10 sec all-out 
sprints (cycling) 
with 20 sec rec 

P=0.16 



 Training in hypoxia for performance in high level 
athletes: questionable. 

 

 Training for high altitude exercise:  yes 

 

 Training for health? 

 



“Among adults of the United States, living at high altitude 
(1,500–3,500 m elevation) is associated with lower odds of 
having diabetes than living between 0–499 m, while 
adjusting for multiple risk factors and potential confounder” 





“In a nationally representative sample of the adult population 
of Peru, individuals who live at higher altitudes have a lower 
adjusted prevalence ratio of obesity and abdominal obesity 
(based on direct anthropometric measurements) as compared 
with individuals who live closer to sea level” 









 1) improvement of metabolic processes in the myocardium 

 2) enhancement of the myocardial tolerance to ischemia–
reperfusion injury (i.e. anti-ischemic effect), 

 3) reduction of free radical damage at cellular level, 

 4) improvement of endothelial function and 
microcirculation, 

 5) positive inotropic effect on cardiac function,  

 6) normalization of blood pressure,  

 7) reduction in activity of the sympathetic nervous system,  

 8) limiting blood viscosity and platelet aggregation. 



10 sessions of 3-4h over 22 days; starting 1500 m up to 2700 m 





“Weight loss was found in HT (−6.9 kg or −7.0 %, p <0.01) and NT groups 
(−4.3 kg or −4.2 %, p <0.01) significantly, and the former lost more weight 
than the latter (p< 0.01). Hypoxia training improved systolic BP (−7.6 %) 
and mean BP (−7.1 %) significantly (p< 0.05) despite having no effect on 
baPWV” 



 “Overall, reductions in weight, BMI and individual 
tissue mass are found following active HC (moderate-
intensity cardio-based exercise, 3 sessions per week, 4–
8 week duration). This also occurs without hypoxia but 
to a lesser extent” 

 

 However, no sure a stat difference exists 



 



“Emerging evidence also indicates that exercise training 
during hypoxic exposure may provide additive benefits with 
respect to many traditional cardiovascular risk factors as 
compared to exercise performed in normoxia, but 
unfavorable effects of hypoxia have also been documented” 



 Some of the adaptive responses may represent risk 
factors in patients with cardiovascular pathology: 

 

 stimulation of the already activated SNS 

 unfavorable increase in heart rate,  

 myocardial oxygen demand and ventricular afterload 

 increased pulmonary artery pressure 

 









 







 


