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Troy Flanagan, USSA Sport Science
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William Nazaroff of the University 
of California at Berkeley in the US 
and colleagues monitored ozone 
levels on 76 international and 
domestic flights. On four domestic 
flights, ozone levels exceeded 
federal limits of 100 parts per 
billion.”

“international flights did not get 
anywhere near federal limits”
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Lesli Shooter
USSA Sport Science
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• The effect of traveling 
through time zones on 
the bodies natural 
biorhythms.biorhythms.

• Circadian rhythms: body 
temperature regulation, 
endocrine (gland and 
hormone) function, 
airway function, and 
kidney (renal) function

• Suprachiasmatic nucleus
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• Sleep deprivation
• Dehydration
• Stasis• Stasis
• Altered, inadequate or 

problematic food provision
• Altered biorhythms 

resulting in upset sleep 
patterns altered hormonal 
production, liver function 
etc
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• Plan for travel well in advance to reduce stress
• Sleep as normal or a little more if possible
• Adopt a positive mental attitude before getting 

on the plane (“passive” mindset)on the plane (“passive” mindset)
• Hydrate prior to check-in (48 hr prior)
• Eat well prior to departure and avoid heavy or 

“unknown” foods
• Perform low intensity exercise within 24 hr prior 

to departure
• Arrange for any stopover to be comfortable
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Recovery and Altitude

I. Definitions
II. Acute Effects
III. Chronic EffectsIII. Chronic Effects
IV. Training/Competing
V. Monitoring Athletes
VI. Implications and 

Suggestions



What elevation is 3altitude? 4

6,000 m (19,685 ft)

7,000 m (22,965 ft)

5,000 m (16,404 ft)

9,000 m (29,527 ft)

8,000 m (26,246)

Extreme Altitude

Death Zone• Partial pressure of oxygen

• Limiting factor of exercise

• > 3000 ft performance can suffer

2,000 m (6,561 ft)

Sea Level
1000 m (3,280 ft)

0 m

3,000 m (9,842 ft)

4,000 m (13,123 ft)

5,000 m (16,404 ft)

High Altitude

Very High
• > 3000 ft performance can suffer



­­­­ Altitude = ¯̄̄̄ PiO2 = ¯̄̄̄ O2 saturation

Sea Level



What are the acute/immediate effects?

• Breathing rate increases

• Dehydration

• Appetite suppression

• Sleep disturbances



What are the acute/immediate effects?

Altitude = ¯ PiO2

Hypoxia

Increased Neural Stimulation

Sleep Disturbances

Increased Neural Stimulation

Increased Breathing Rate

­ Excretion of bicarbonate and ammonium

­ Excretion of water

­­­­ Dehydration



What are the chronic/long term effects?

• Increased RBC production
• Increased buffering capacity

– Iron

4-6 weeks

– Iron
– Protein
– Calories
– Fluids

• Fatigue
• Muscle atrophy



Recommendations for training/competing at altitude

Prior to travel:
• Acclimatization (4 weeks)
• Rested and healthy
• Iron status• Iron status
• Hydration
Upon arrival:
• Train smart, recover well
• Increase fluid intake
• Increase caloric intake



Monitor athletes while training/competing at altitu de

• O2 Saturation
• Heart Rate

• Diary (1 3 5)
– Sleep (amount/quality)– Sleep (amount/quality)
– Diet
– Soreness
– Physical 
– Mental

• Urine?

• Responders/Non-responders
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Altitude as an Ergogenic Aid

• Live High/Train Low
• What are the options?

– Terrestrial
– Room 

conversions/tentsconversions/tents
– Intermittent Hypoxic 

Training
– Hyperoxic Training



Summary of Best Practices

Stage One: Prior to using 3altitude 4
1. Two weeks of HR and O2 sat monitoring
2. Full blood test

• CBC
• Metabolic profile
• Zinc
• Vit B12
• Cortisol
• Testosterone
• Creatine Kinase

3. Athlete must be:
• Healthy
• No signs of excessive fatigue
• Normal blood test
• Normal response to training for at least 2 weeks



Summary of Best Practices

Stage Two: Acclimatization to Training & Altitude a t Night
1. 4 weeks to introduce the tent progressively and monitor response
2. Increase normal hydration by 500mL 3 1L

3. Based on blood tests, supplement with iron
4. Increase protein by 10% and overall cals/CHO by 10%4. Increase protein by 10% and overall cals/CHO by 10%
5. Record daily log and training log

Stage Three: Continued Monitoring Recommendation Du ring Tent Use
1. Record first morning HR, O2 sat, illness/injury logs
2. Once/week, record HR for one full night of sleep (hard and easy day)
3. Adjust training as needed


