
Hi, <<First Name>>!

My guest this week was cardiologist and scientist Ben Levine, M.D.. He founder
and Director of the Institute for Exercise and Environmental Medicine (IEEM) at
Texas Health Presbyterian Hospital Dallas. He is Professor of Internal
Medicine/Cardiology and Distinguished Professor of Exercise Sciences at the
University of Texas Southwestern Medical Center. 

He and his research team developed the ‘live high, train low’ paradigm for
optimum performance at altitude. In this paradigm, a person lives at higher
altitude and trains at lower altitude, thereby gaining the beneficial stimuli of
hypoxia (low oxygen pressure and content of the blood) while generating the
stimuli afforded by training at low altitude where your workouts are not
compromised by the hypoxia at the higher altitude.

For every 100 meters (m) above 1500 meters, you can expect a 1% reduction
in aerobic power (VO2max).

How is altitude defined?
   0-500 m = near sea level
   500-2000 m = low altitude, minor impairments in performance
   2000-3000 m = moderate altitude, acclimatization important for performance,
some altitude sickness may occur
   3000-5500 m = high altitude, altitude sickness becomes clinically relevant,
performance considerably impaired
   5500 m = extreme altitude, prolonged exposure, deterioration over time,
acclimatization unlikely

How is air 'thinner' at altitude?



    The composition of air is the same (~21% oxygen) whether you are at sea
level or racing a high mountain event. The reason we say that the air is thinner,
is the effects of gravity. Gas molecules have weight, and they are pulled toward
sea level by gravity. At higher altitude, there are fewer gas molecules. Because
this effect of gravity is the same on all the types of gases in air, the percentage
of oxygen remains the same while the total number of molecules declines…
thinner.

Does being at altitude ever improve your performance?
    Most speed running events (up to perhaps a minute) result in faster times at
altitude because the thinner air results in less air resistance and performance
can be improved. Ultra marathons do not fit into this category and performance
is impaired because there is a lower oxygen carrying/delivering capacity of the
cardiovascular system due to the thinner air.

How fast do we adapt to altitude?
    Some changes, like higher breathing rate, develop within minutes. For more
meaningful adaptations that benefit performance, like an increase in the oxygen
carrying capacity of the blood, two weeks are needed for low-moderate altitude
and put to four weeks or more for higher altitude.

What about loss of these adaptations if we go to sea level?
    Losses begin immediately, and return of oxygen carrying capacity to levels
appropriate for sea level will take two to four weeks. If you live at altitude and
have a race at sea level, it is best to arrive such that your even is within a
window of ~3-10 days, giving you enough time to adjust to the ‘feel’ of the
environment without losing too much of beneficial adaptations from altitude. If
you are acclimatized, you can go to sea level for up to five days without much
impact to your performance back at the same altitude. After ten days at sea
level, you will lose progressively more of your altitude adaptations and need to
regain them before you can perform again at altitude.

How does training influence the adaptations to altitude?
    It doesn’t have a huge impact on the adaptations. The stimulus is the altitude
itself and living at it, not really the strain placed by training at altitude. But, for
ultra marathon runners, Dr. Levine predicts that long workouts of several hours
or more are likely to create a sufficient strain to enhance the altitude adaptation
stimulus but only if you are already living at altitude. If you live at low altitude,
long runs at altitude are not more beneficial, and you will probably be better off
by training in your living environment.



When should you arrive for a race that is at a higher altitude than you are
used to?
    Up to 1500 m, you should arrive 3-5 days ahead of the event. For moderate
altitude (2-3000 m), 1-2 weeks is preferred. For high altitude (above 3000 m), at
least 2 weeks is desired for peak performance. You may have read or heard
that arriving immediately before a race can be beneficial. Because aerobic
power is impaired immediately and plasma volume shifts also occur rapidly, you
really can’t get to an event close enough to the start to be of benefit; and you
risk missing your race if travel is delayed. Putting this into practice, along with
the risks of altitude sickness in the first 1-3 days, it is recommended to get the
the event altitude as early as your schedule allows.

When you arrive at altitude ahead of your race, will training at the altitude
be of benefit?
     You should be tapering. Dr. Levine emphasized the importance, however, of
practice and feel. Dr. Jack Daniels drew the comparison between physiologic
and competitive acclimatization. It’s important to understand how the
environment alters your perception of effort and the overall feel of running at
altitude. So, you don’t need to run big miles or pound out big vertical gains
when you arrive at the race venue days before the event. In fact, doing so
within two or even three weeks before a big event is probably not
recommended because you should be tapering. But, doing some easy to
moderate runs at the altitude, and even on the race course, is useful for
competitive acclimatization.

If you live at altitude, and you’re going to a race at sea level, should you
arrive the day before?
    Again, the pacing and effort sensations (competitive acclimatization) take
some time to develop. You should arrive several days ahead if you can but not
so long that you have lost those adaptations that will be of benefit (see
detraining above).

What’s the deal with ‘hypoxic’ or ‘high elevation’ masks?
    These provide inspiratory resistance to breathing and are often promoted as
devices to create a hypoxic stimulus. They do not. All they do is make it harder
to breath. There is some evidence that the efficiency of accessory breathing
muscles can be improved, but this is more applicable for specific populations of
patients with clinical deficiencies. Your training, and the hard breathing that
comes with it, is already giving you all the stimulus you can get for your



breathing muscles. So, save your money.

Are hypoxic/altitude tents useful? 
    These tents create a microclimate around a person with a lower percentage
of oxygen in the air by blowing nitrogen into the tent, which displaces the
oxygen. Because the altitude doesn’t change, the air pressure does not
change, and we call this a normobaric hypoxia (same/normal pressure, low
oxygen content). At altitude, we get a hypobaric hypoxia (low pressure, low
oxygen). Generally speaking, the stimulus for adaptations is similar whether
normobaric or hypobaric. However, the key is that you need to be in the relative
altitude environment for the majority of each day for the physiologic stimulus to
result in meaningful adaptations. Sleeping in a tent for 6, 8, or even 10 hours is
not sufficient because the stimuli shut off rapidly when you step out of the tent.
Moreover, even 16 hours in such tents has been shown to be ineffective if that
time is spent in generally sedentary activities. So, these tents are not going to
provide you any benefit…save your money.

All the Best,
Shawn 
Chief Running Officer, Science Of Ultra
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