Exercise Testing in Elite Athletes (Jonathan Wagner)
Cardiopulmonary Exercise Testing (CPET) is utilized in sport science to determine Maximal Oxygen Uptake (VO2max), ventilatory/lactate thresholds, and Critical Power (CP). Since elite performance gains are marginal (0.3% to 0.7%), precision, validity, and reliability are paramount.
Quality and VO2max: Calibration is crucial, as a small 1% error in expired O2 (FEO2) can result in a significant 6.5% error in calculated VO2. While breath-by-breath (BxB) systems show VO2max reliability (CV) 2.2-3.4%, using Douglas Bags can improve absolute VO2max reliability to aproximately 1.4%. Ramp protocols are preferred for VO2max determination (duration 7-26 min) as they facilitate VO2-plateau determination. As the plateau only occurs in 30-40% of athletes, secondary criteria (RER> 1.10 or RER > 1.13) must be used and reported for the remaining athletes.
Alternative Tests and Thresholds: Time Trials (TT) or 3-minute All-Out Tests (3MT) provide VO2peak values similar in mean to ramp tests but show limited individual agreement, and should not replace ramp protocols. The 3MT is reliable for determining CP. For thresholds, clear terminology is essential: Ventilatory Thresholds (VT1, VT2) for gas exchange and Lactate Thresholds (LT1, LT2) for lactate measurements. Automated VT detection can improve objectivity. NIRS Breakpoints show weak agreement with VT1 and are not recommended as a substitute for established thresholds.

