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Summary of 

proposed project: 

The time to task failure is a key outcome variable in many exercise science 

contexts, including diagnostic incremental tests, fatigue studies, and in the 

characterisation of the power-duration relationship.  But the event underpinning 

task failure does not have a clear mechanistic basis, with muscle fatigue, 

breathlessness, effort-based decision making (task disengagement), or reaching a 

sensory tolerance limit cited as likely candidates. 

 

The definition of task failure, sometimes called “volitional exhaustion” is usually 

operational (a fall in pedal cadence or a failure to achieve a target force, for 

example).  When these criteria are met, or if the participant realizes they have 

been met, the test is terminated.  The cause of such failure is assumed, rather than 

established using available measurements.  The studies that have investigated the 

mechanisms of task failure have often relied upon the performance of maximal 

contractions after task failure has occurred in an attempt to decipher the cause.  

However, whilst those studies measure muscle performance after failure, they are 

measuring conditions after task failure, rather than those events that produce it. 

Only by measuring and manipulating the processes that produce task failure can its 

cause finally be established.  This is a critical gap in the literature, a gap this PhD is 

intended to fill. 

 

The PhD programme will conduct a series of studies that are intended to 1) 

establish the signature patterns of task failure from commonly measured variables 

(pulmonary gas exchange, electromyography, rating of perceived exertion, heart 

rate, blood lactate) during ramp and constant-load severe-intensity cycle exercise. 

2) Apply these signature measures in other exercise modalities (running, rowing, 

isometric contractions), and at other exercise intensities (moderate and heavy-

intensity domains. 3) Design interventions to directly test candidate theories of 

task failure based on the established task failure signatures developed in parts 1 

and 2. 

 

The number and variety of experiments that could be performed in this 

programme is considerable, and therefore fits with a 5-year study duration.  These 

studies are also intended to be low-cost, and is intended to seed grant applications 

to perform deeper mechanistic work on this issue, both in health and disease. 

 

Required skills, 

experience, and/or 

education: 

Experience of standard physiological exercise testing (treadmill and cycle 

ergometry, pulmonary gas exchange and blood lactate measurements) is essential.  

Experience of neuromuscular physiology (isokinetic dynamometry and EMG 



recording and analysis) would be desirable.  A Masters in exercise physiology or 

related disciplines is essential. 

 

Link to School 

research theme: 

This project aligns with the preparation, delivery and recovery area of the Sports 

Performance research theme. 

 


