20. CPET and Children (Tim Takken PhD)
The core principle for testing children is that children are not just small adults; thus, age- and sex-specific pediatric reference values are mandatory.
Equipment and Protocols: Testing requires appropriately scaled equipment, including small masks, sensitive flow meters, and pediatric ergometers. The protocol should be a RAMP protocol, designed for a total test duration of 6-10 minutes for young children or 8-12 minutes for adolescents, following a 3 minute unloaded warm-up.
Physiological Differences: Children typically exhibit a higher Peak Heart Rate (Peak HR) compared to adults. Absolute VO2\max (L/min) increases with age, while relative VO2 (ml/kg/min) is generally higher in boys (sim 48-50) than girls (sim 40-41). Stroke Volume (SV)and the O2-pulse are lower in children than in adults.
Criteria for Maximal Effort: Validation of Peak VO2 requires stringent criteria. Objective criteria include RER}{{peak > 1.0 and HR peak > 180beats/min. Subjective indicators include sweating, facial flushing, and clear unwillingness to continue despite encouragement. Importantly, the test must never be stopped immediately upon reaching criteria.
The clinical emphasis has moved beyond peak values to advanced metrics like the Oxygen Uptake Efficiency Slope (OUES). CPET is also being applied to new clinical conditions in children, such as Dysfunctional Breathing and EILO (Exercise-induced Laryngeal Obstruction). Future practice includes incorporating AI-supported interpretation to enhance accessibility and diagnostic consistency.

