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Elucidating the Oxygen Consumption Plateau
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ABSTRACT

ASTORINO TA1, WILLEYJ2, KINNAHAN J2, WELCH H2, LARSSON SM2, DALLECK LC3  ELUCIDATING THE DETERMINANTS OF THE PLATEAU IN OXYGEN CONSUMPTION AT VO2MAX. JEPonline 2006;9(2):3.  A plateau in oxygen consumption (VO2) is the primary means to confirm that maximal oxygen uptake (VO2max) is attained during Incremental exercise to fatigue. However, It Is still unresolved what causes individuals to express a plateau in VO2 at the end of incremental exercise. Consequently, the primary aim of this study was to elucidate incidence and describe determinants of the VO2 plateau in individuals of varying fitness. Subjects (N = 30, mean age and VO2max equal to 26.9±9.8 yr and 3.4±0.8 L/min, respectively) were separated into three groups: endurance-trained (ET) (n = 9), recreationally-active (Rec) (n = 11), and strength/sprint-trained (SIR) (n = 10). During three separate visits, subjects completed incremental treadmill exercise during which heart rate (HR) and breath-by-breath gas exchange data were obtaIned. Percent body fat (%BF) and fat-free mass (FFM) were measured using a three-site skinfolds (SKF) model. Force production of the knee extensors and flexors was assessed using isokinetic dynamometry. VO2max was significantly higher (p<0.05) in ET (52.1±4.3 mL/kg/min) versus Rec (45.9±3.8 mL/kg/min) and STR (45.7±3.2 mL/kg/min). Change in VO2 (∆VO2) at VO2max was not different (p>0.05) in ET (33.0±27.3 mL/min) compared to Rec (30.3±24.1 mL/min) and STR (44.4±23.8 mL/min). A plateau in VO2 at VO2max (∆VO2 ≤50 mL/min at VO2max) was evident in a majority of subjects In ET (66 %), Rec (82 %), and SW (60 %). In 10 subjects, examination of the slope of VO2 versus time for the last 30 s of exercise revealed slopes not different from zero, indicative of a VO2 plateau. However, only 6 of 10 subjects revealed slopes not different from zero when the last 60 s of gas exchange data were analyzed. No correlations (p>0.05) were evident between ∆VO2 at VO2max and VO2max (r=0.05), FFM (r=0.12), and muscular strength (r=0.08). Incidence of a plateau in VO2 at VO2max (from correlation data) is not related to factors pertaining to training status or physical fitness of subjects, but is altered by analysis and interpretation of gas exchange data. 
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