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1. Increases in maximum oxygen uptake, or ሶVO2max, (e.g. Δ 1 MET) are associated with 

reductions in mortality and morbidity, improvements endurance performance, etc. 

2. Increases in ሶVO2max following training are heterogenous. Some factors affecting response 

variability may not controlled, but some factors are modifiable – typically around training 

characteristics. 

3. Method of exercise prescription dictates the acute responses to exercise, and thus may 

also affect response rates. 

4. Endurance training prescribed relative to physiological thresholds may create a more 

consistent stimuli among individuals, which can affect response rates. 

Key points
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Lower CRF (low ሶVO2max, expressed as METs) 

associated with higher risk of mortality. 

1. Maximum Oxygen Uptake – ሶVO2max



4Endurance training increases ሶVO2max



52. Heterogeneous response  
to endurance training 
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‘Amount’ of exercise - Low Amount (LA) vs High Amount (HA)

Intensity of exercise - High Intensity (HI) vs High Intensity (HI)
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30 min at 85% ሶVO2max 

ሶVO2max = 2.91 L/min; 215 W

??



103. Methods to prescribe intensity of exercise
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Yellow – responses to 

exercise at % ሶVO2max 

Acute responses to exercise are affected by the 
method of exercise prescription

Blue – responses to 

exercise at % critical power
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Critical power represents a physiological threshold, 

whereby metabolic, neuromuscular, hemodynamic 

responses to exercise differ < vs > CP. 
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If training is prescribed using methods which  

elicit a homogeneous homeostatic 

perturbation…

…there is potential for more homogeneous 

chronic adaptations?

From acute responses to long-term adaptations
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Relatively few studies have compared response 

rates following TRADITIONAL vs THRESHOLD 

methods of exercise prescription. 

4. ‘Individualised’ exercise prescription
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Meta-analysis of individual participant data (IPD) 

Healthy, non-obese (BMI < 30 kg·m2) adults undertaking 

endurance training for > 3 wks, endurance training only 

(no concurrent training, no additional intervention), direct 

measurement of ሶVO2max.

• 4 studies (139 Participants) from studies comparing 

TRAD vs THR vs CON group. 

• 43 studies (1544 participants) from studies reporting 

TRAD or THR.

Meta-analysis of IPD
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Results from this IPD MA suggest exercise 

prescribed relative to physiological thresholds 

increases response rates by increasing the mean 

response… 

whilst having negligible effect on response 

variability. 

Meta-analysis of IPD
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• Studies have different methodologies, and 

therefore comparation between studies is 

difficult. Few studies have directly compared 

THR-based vs TRAD-based approaches. 

• Effects on variability may be difficult to detect. 

Large sample sizes required ($$$).

• Looking for alternatives, e.g. repeating 

measurements ($).

Few final considerations

  Today (Friday 5th July) at 1 pm

  Room: Forth
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1. Increases in maximum oxygen uptake, or ሶVO2max, (e.g. Δ 1 MET) are associated with 

reductions in mortality and morbidity, improvements endurance performance, etc. 

2. Increases in ሶVO2max following training are heterogenous. Some factors affecting response 

variability may not controlled, but some factors are modifiable – typically around training 

characteristics. 

3. Method of exercise prescription dictates the acute responses to exercise, and thus may 

also affect response rates. 

4. Endurance training prescribed relative to physiological thresholds may create a more 

consistent stimuli among individuals, which can affect response rates. 

Key points
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