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Use this poster as a revision tool to make sure you are aware of the 
different thresholds and zones, and how they relate to each other 
with regards to intensity of exercise. Red illustrates anaerobic 
respiration while blue indicates aerobic respiration. Applying this  
information will help you to answer synoptic questions

Physiological thresholds and zones

Threshold /zone How is it measured? Value
RPE* (modified  

Borg) 1–10
% maximum  
heart rate Description Relationship to performance and training 

Maximal fat burning Respiratory exchange 
ratio (RER)

RER 0.85
50:50 fat/carbohydrate

 2 60% The intensity of exercise that burns the most fat Training develops glycogen sparing

Carbohydrate RER RER 1.00
100% carbohydrate

 3 60–75% Aerobic energy system, only uses carbohydrate Information provides benchmark for training and 
performance for extended periods of exercise
Training develops aerobic systems

Lactate threshold Blood lactate Sudden increase of lactate above resting.
Normally above 2 mmols/l

 4 80% Intensity of exercise causes accumulation of 
lactate

Train to delay the onset of lactate 

Onset of blood 
lactate accumulation 
(OBLA)

Blood lactate 4 mmols/l  7 90% +4 mmols of blood lactate Training increases the ability to buffer and tolerate 
lactate

Maximal oxygen 
uptake  
(VO2 max)

Oxygen analysis Oxygen uptake plateaus
Aerobic capacity

 8–9 95% No more oxygen can be taken in Increase VO2 max
Can be used to select and monitor performers

Maximal capacity Workload or heart rate
RPE

100% 10 100% Maximal power output
Exhaustion

Establish benchmark for training plans

EPOC
fast

Oxygen consumption
Time

Starts at the end of exercise
Finishes when the sudden decline of oxygen 
consumption ends
2–3 minutes

 3+ Above 50% max Myoglobin resaturation
PC and ATP replenished
Heart rate, breathing rate, temperature and 
oxygen uptake are all significantly higher  
than normal

Ensures adequate rest during training session so  
the correct energy system is trained

EPOC 
slow

Oxygen consumption
Time

Starts when oxygen consumption begins to 
decline slowly
Ends when oxygen consumption falls below 
resting +10%
Up to 12 hours

 1–2 Below 50% max but 
over 10% higher 
than sleeping heart 
rate

Lactate processed
Repair of muscle
Breathing rate, heart rate, temperature, oxygen 
uptake all above resting

Avoids overtraining by ensuring adequate recovery 
between sessions

*RPE = rating of perceived exertion


