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VO2peak Test

Brackground

Most of the energy (adenosine triphosphate, ATP) that your muscles produce to complete an exercise test is generated with oxygen in the mitochondria. The oxygen must travel from the environment through the respiratory and cardiovascular systems before it is delivered to the muscles to be used to produce ATP, so knowing how much oxygen you are using during maximal exercise is a measure of your cardio-respiratory fitness. 

The maximal oxygen uptake (VO2peak) test requires a subject to ride a cycle ergometer for approximately 10-14 minutes.  This test is a progressive test to volitional exhaustion, consisting of stepwise increases in resistance (typically between 25-50 watts), that occur every 2-4 minutes.  The test is concluded when the subject's cadence drops below 45 revolutions/min (in other words, the subject cannot push the pedals). 

Protocol

During the test the subject will be wearing a nose plug so no breathing can occur through the nose. At the same time the subject will breathe through a mouthpiece. During this time the subject will breathe in air from the room and exhale through a machine that measures how much air they are breathing (volume), as well as the concentration of oxygen and carbon dioxide exhaled. Knowing the concentration of oxygen in the room air (~20.93%), the oxygen concentration in the air expired (~16-18%), as well as the volume of air you expire (litres/min), allows us to estimate how much oxygen your body is using to complete the exercise task. 

1. Prior to beginning the trial, subjects will complete medical and "readiness to exercise" questionnaires, as well as a health & nutrition questionnaire (attached). 

2. Subject’s weight and height will be recorded
3. A polar-strap Heart Rate (HR) monitor will be attached to the subject (strap around chest and watch on wrist)
4. Assemble breathing valve and mouthpiece with gloves on
5. Have participants sit on bike seat and breathe with mouthpiece inserted to ensure adequate familiarity prior to test.  
6. Provide subjects with a warm-up on cycle ergometer

7. Design tests accordingly to ensure participants fatigue between 8 and 12 minutes of exercise (with a 2 minute warm-up total test lasts 10-14 minutes). More fit individuals, and individuals with larger muscle mass, will require tests that elicit higher power outputs, and therefore should initially increase with large ‘steps’.

VO2peak protocol example

·   60 W – 2-4 min (also used as a warmup)

· 120 W – 2-4 min






· 180 W – 2 min






· 240 W – 2 min






· 270 W – 2 min






· 300 W – 2 min





8. An appropriate test is verified if the subject's HR approaches or exceeds an estimated maximal HR (220-age) and if respiratory exchange ratio is >1.1.  Respiratory exchange ratio is calculated as the volume of CO2 produced /volume of O2 consumed.


9. Clean breathing valve and mouthpiece according to the appropriate SOP

