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HIGH ALTITUDE 



 
people are most comfortable with barometric pressure of 30 inches of 

mercury (inHg). When it rises to 30.3 inHg or higher, or drops to 29.7 or lower, 
the risk of heart attack increases. 

The depth (distance from top to 
bottom) of the atmosphere is 
greatest at sea level and decreases 
at higher altitudes. 
With greater depth of 
the atmosphere, more air is pressing 
down from above. Therefore, air 
pressure is greatest at sea level and 
falls with increasing altitude.  
       Barometric pressure is the 
weight of the atmosphere that 
surrounds us. Barometric 
pressure often drops before bad 
weather. Lower air pressure pushes 
less against the body, allowing 
tissues to expand. Expanded tissues 
can put pressure on joints and cause 
pain. 



29,029 feet 







air contains 20.9% oxygen at all altitudes, lower air pressure at 
high altitude makes it feel like there is a lower percentage of oxygen. 



HIGH ALTITUDE DIFFER FROM SEA 
LEVEL 

• 1. Atmospheric Pressure is low at high 
altitude. 

• 2. Partial Pressure of O2 is low( PO2 ). 

• 3. Environmental temperature is low ( it 
decreases by2 degree C for every 300 mts. 

• 4. Wind Velocity is high. 

• 5. The acceleration due to gravity decreases 
by 0.3 cm/sec2 for every 1000m of altitude.  

 





Acclimatisation 

 1.  Partial Pressure of o2 at an altitude of 2500 m is 
about 76mm. of Hg as compared to 103mm.of Hg 
at sea level. 

2. In such conditions Blood supplied to the lungs is 
90% saturated as compared to 97% saturation at 
sea level. 

3. It causes impairment of diffusion capacity of the 
lungs. 

4. To overcome this there are certain changes occur 
in the body in various system. 



Respiratory system 

• Breathing becomes faster and deeper i.e 
hyper ventilation starts during rest and 
exercise. Hyperventilation washes away 
carbon dioxide from the body. Low carbon 
dioxide level further stimulate the respiration. 







Cardiovascular system 

• The hematological changes further enhance the 
transport of oxygen from lungs to the tissues. 

• 1. Hemoglobin concentration increases up tp 30%. 

• 2. Red blood cell increases and cause 
hemoconcentration. 

• 3. Cardiac output increases, this increase in cardiac 
output amounts to 1% at an altitude of 

     5500m. 

.    Heart rate at maximal and submaximal exercise is 
increased.  

 



Long term adaptation 

• Within 2-3 weeks, cellular level changes occur; 

• 1. increased mitochondrial enzymes. 

• 2. Increase in hemoglobin formation. 

• 3. increase in myoglobin. 

All these changes help in the oxygen transport 
and utilization at the cellular level. 

 



Time of acclimatization 

• It depends on the height of altitude 3 to 4 
weeks are required for adaptation at 3000 m. 
Generally, acclimatization for competitive 
events should be longer as the altitude 
becomes higher. 



the importance of training at altitude 

• Physiologist and coaches have tried to find out 
whether an individual trained at moderate 
altitude shows a considerable increase in 
physical work capacity and also the 
performance, whether these changes persist 
for a period till the competition? 



Aerobic Process 

• The training at altitude results in increased level 
of hemoglobin, red blood cells, blood volume, 
mitochondrial enzyme as a result of this VO2 max 
is improved. 

• Majority of scientists have reported controversial 
findings. 

• They did not find any effect of training on VO2 
max at high altitude. Although, changes in heart 
rate at basal, rest and recovery have been found. 
These changes are comparable to vigorous 
training at sea level. 
 





Cont…… 

• Again some scientist have shown the 
improvement in the maximal aerobic capacity by 
stimulated altitude training. It is not described 
that how much was the effect of altitude alone. 

• The effect of high altitude acclimatization 
remains only for 1-2 weeks. If the competitions 
are held within the period, the athlete may have 
slight edge for oxygen transport system. Athletes 
may have advantage only if the competition are 
held at high altitude. 



Anaerobic Process 

• Blood lactate concentration remains higher at 
the sub maximal work load at high altitude as 
compared to the sea level. However, the 
maximum concentration of lactic acid remains 
almost same as at sea level. It indicate that 
anaerobic process stats at relatively lower 
work load. 

 









Erythropoietin (EPO) is a hormone produced primarily by the kidneys, 
with small amounts made by the liver. EPO plays a key role in the 
production of red blood cells (RBCs), which carry oxygen from the 

lungs to the rest of the body 







• What is High Altitude Training? 

 
• Athletes choose to train at high altitude due 

to the underlying benefits of intermittent 
hypoxia training – in essence regular 
exposure to an environment where oxygen 
availability is reduced due to natural or 
artificial methods. 

• At higher altitudes (increased height above 
sea level) as atmospheric pressure 
decreases, the air has a reduced partial 
pressure of oxygen, meaning less oxygen is 
available in the environment to be used by 
the body. 
 



• The consequence of this change in oxygen pressure is for the 
body to produce greater amounts of EPO (erythropoietin) in 
the kidneys, which subsequently means an increase in red 
blood cells produced. Theoretically then, when the athlete 
competes (at sea level,) there is a greater amount of oxygen 
carrying red blood cells available and a greater transport of 
oxygen to the muscles for metabolism. 

• There are different specifications as to what is considered 
“high altitude“- the most commonly used being the Bärtsch 
classification. 

• According to this position statement, altitude above sea level 
beyond 3000m (9840 feet) is considered “high” altitude, 
with 500-2000m being “low” altitude and 2000-3000m being 
“moderate” altitude. If you ascend above >5500m (think 
about the height of Mount Kilimanjaro) this is considered 
“extreme” altitude! 

  
 








































