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Summary of 

proposed project: 

The ability to produce force quickly is not only important for athletic performance, 

but also for activities of daily living, prevention of falls, healthy ageing, and return 

to play following injury. Whilst larger muscle mass is typically associated with 

greater maximal force production, the nervous system output is a key determinant 

in how quickly one can produce force. Therefore, there may be distinct 

mechanisms that encode muscle force and the speed of muscle shortening, 

respectively. 

Furthermore, whilst maximal force typically increases following a period of classic 

resistance training, such training might not necessarily result in greater force 

development, suggesting that the neuromuscular mechanisms underpinning a 

change in rate of force development are distinct to those of maximal force. 

The aim of this project will be to establish: 

1. The differences in neuromuscular determinants of maximal force vs. rate of 

force development. 

2. The neuromuscular determinants of maximal force vs rate of force 

development in long-term trained individuals, ageing individuals, and 

populations with musculoskeletal/neurodegenerative impairments. 

3. The nature of training variables causing specific neural adaptations necessary 

for increasing rate of force development. 

The project will involve a range of neuromuscular techniques, including measures 

of mechanical outputs (force, torque), decomposition of high-density surface EMG 

to discern activity of individual motoneurons, and potentially a range of 

neurostimulation techniques. 

Required skills, 

experience, and/or 

education: 

Applicants should have, or expect to achieve, a minimum of MSc degree in Sport 

and Exercise Science, Strength and Conditioning, Biomedical Science, 

Bioengineering or a related degree subject. 

A demonstrable interest/experience of neuromuscular research (particularly prior 

experience of EMG measures) and/or signal processing would be advantageous. 

Link to School 

research theme: 

The production of maximal and explosive muscle force is vital for increased athletic 

performance and is important for rehabilitation following injury and 

neurodegenerative disorders, as well as prevention of sarcopenia. Thus, this 

project has relevance to both Sports Performance and Lifestyle for Health and 

Well-being research themes. 

 


