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Page 2 – Project Description 

 

Scientific Excellence 
(500 words) 

The quality of life for patients with serious and life-threatening 
conditions can be transformed with elective surgery. However, 
surgery itself is associated with a significant risk of morbidity and 
mortality because surgical procedures place high stress onto 
organ systems. The risk of serious adverse outcomes, including 
death, after surgery is highest for people with low 
cardiopulmonary ‘fitness’. Surgical teams can refer elective 
surgery patients for cardiopulmonary exercise testing (CPET) to 
assess the risk. During CPET, exercise intensity progressively 
increases whilst measuring cardiorespiratory, muscle, metabolic 
and other physiological responses to identify low fitness and 
serious underlying co-morbidities (such as heart and lung 
conditions). Thus, CPET can be used in the peri-operative period 
to triage patients by identifying those unfit for surgery and to 
identify comorbidities known to increase risk (Older et al., 1999; 
Snowden et al., 2010). However, CPET requires specialist staff 
and equipment, is time consuming and intense for the patient. 
There is a need to establish the evidence to demonstrate how 
the outcomes of CPET and pre-operative assessment can be 
implemented and interpreted more systematically, minimising 
risks of post-surgical mortality and morbidity. There is also a need 
to explore the use of other complimentary assessments that may 
be applied in the peri-operative period to predict adverse 
outcomes following surgery and in recovery. Skeletal muscle size 
and physical function hold promise (Hasselager and Gögenur, 
2014; Karam et al., 2013).  
 
Previous studies have associated low hand grip strength with 
poor outcomes. This measurement is very quick and simple, but 
grip strength is not the most suitable functional assessment 
because it does not reflect global muscle strength or fitness 
(Yeung et al., 2018). Knee extensor strength provides more 
reliable information about total body function, due to the lower 
limbs being utilised in locomotion, therefore directly impacting a 
patients quality of life after surgery. This measurement may 
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reveal the potential for ambulation after surgery; a key outcome 
in surgical recovery that directly influences a patient’s length of 
stay in hospital and subsequent recovery in primary care. 
The aim of this project is to evaluate the use of CPET, muscle 
size, strength, physical function and other relevant data as 
predictors of post-operative outcomes. The goal is to provide a 
whole-body, evidence-based “tool-box” to be used by clinicians 
making decisions about a patient’s fitness for elective surgery in 
order to minimise risk of mortality and morbidity in the post-
operative period, or to inform alternative medical treatment. 
 
Key references 
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perioperative abdominal CT scan is related to mortality, postoperative 
complications, and hospitalization after major abdominal surgery: a systematic 
review.' Langenbeck's Archives of Surgery, 399(3), March 01, pp. 287-295. 
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'Simplified Frailty Index to Predict Adverse Outcomes and Mortality in 
Vascular Surgery Patients.' Annals of Vascular Surgery, 27(7), 2013/10/01/, pp. 
904-908. 
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Snowden, C. P., Prentis, J. M., Anderson, H. L., Roberts, D. R., Randles, D., 
Renton, M. and Manas, D. M. (2010) 'Submaximal Cardiopulmonary Exercise 
Testing Predicts Complications and Hospital Length of Stay in Patients 
Undergoing Major Elective Surgery.' Annals of Surgery, 251(3) pp. 535-541. 
 
Yeung, S. S. Y., Reijnierse, E. M., Trappenburg, M. C., Hogrel, J. Y., McPhee, J. 
S., Piasecki, M., Sipila, S., Salpakoski, A., Butler-Browne, G., Paasuke, M., 
Gapeyeva, H., Narici, M. V., Meskers, C. G. M. and Maier, A. B. (2018) 
'Handgrip Strength Cannot Be Assumed a Proxy for Overall Muscle Strength.' 
J Am Med Dir Assoc, 19(8), Aug, pp. 703-709. 
 
 

Aim (400 words) 
 

Aims 
The aim of this project is to evaluate the use of CPET, muscle 
size, strength, physical function and other relevant data as 
predictors of post-operative outcomes.  
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Objectives and brief methodology: 
1. Use data already available at Manchester Foundation 

Trust to evaluate the predictive value of CPET for patient 
outcomes, including length of stay, hospital-related 
morbidity and quality of life, in order to stratify by surgery 
sub-types. 

2. Develop a prospective study cohort to measure CPET, 
knee extensor muscle size and strength from patients 
undergoing similar elective surgery as those used for 
Objective 1 and using the same patient outcomes. This 
will also involve recruitment or a healthy comparator 
group. 

3. Using data available from Objectives 1 and 2 alongside 
clinical biochemistry and other relevant patient data as 
well as a systematic evaluation of the literature to develop 
a peri-operative risk assessment “tool-box” to be used by 
clinicians making decisions about a patient’s fitness for 
elective surgery. 

 
Main innovation 
The goal is to provide an evidence-based “tool-box” to be 
used by clinicians making decisions about a patient’s fitness for 
elective surgery. 

Strategic Relevance 
(300 words) 

This project is aligned to the Musculoskeletal Science and Sport 
Medicine Research Centre at Manchester Metropolitan 
University and is strategically designed to promote good 
patient outcomes after surgery and to accelerate the return to 
good health and physical function. It is part of a developing 
collaboration between the Manchester Met supervisors and 
clinicians at Manchester Foundation Trust (MFT). The project 
provides crucial underpinning work towards more ambitious 
projects in peri-operative medicine across both sites.  
 
By aligning this project to the DTA we are opening up the 
potential for input from a more diverse group of academics and 
we expect skills and knowledge to be shared across the partner 
groups to benefit projects and Early Career Researchers. The 
proposed Director of Studies is himself an early career 
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researcher with a growing research profile and he is supported 
by very experienced colleagues.  

Interdisciplinarity and 
fit with DTA3 

The project is an interdisciplinary collaboration between human 
and exercise physiologists with clinical specialists. The appointed 
doctoral researcher will be based primarily at Manchester Met, 
but will work closely with the NHS clinical team from Manchester 
Foundation Trust and this will involve a short placement at the 
Trust. The appointed researcher will also have the opportunity to 
complete Electives through the DTA, to visit DTA Partner sites 
for collaborations that provide added-value and will have an 
opportunity to visit overseas collaborators to further develop 
networks and skills. This mobility provides a focus on training not 
only core research skills, but also wider communication and 
interpersonal skills that will make for a highly employable 
graduate after three years. 
 

Industrial Relevance 
(300 words) 
 

The researcher will have an opportunity to undertake a short 
work placement with a relevant industrial or healthcare 
organisation in the UK or overseas. 
 
 

Economic and 
Societal Impact (300 
words) 

The new information that we gather about fitness in relation to 
surgical outcomes will help to improve the future management 
of patients undergoing elective surgery so that long-term 
outcomes and success can be improved. The work could have 
wider applications, given that elective surgical procedures are 
rapidly increasing and the most significant rise is amongst older 
adults where the problem of poor physical function is already a 
concern. Throughout the project, the researcher and supervisory 
team will closely monitor developing opportunities for socio-
economic impact. 
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Specific Admission 
Requirements 
 

• The candidate must hold a good honours degree (2:1 or 
above) in a relevant physiological science, physiotherapy 
or allied health field. An MSc/MRes in a relevant 
discipline is desirable.  

• A high level of knowledge of exercise physiology is 
required. Knowledge of cardiorespiratory exercise 
testing is desirable. 

• Knowledge of Good Clinical Practice, quantitative 
research methods and statistical analysis is required 

• Excellent interpersonal communication skills are needed 
for working with healthy volunteers and patients. 

Minimum IELTS score  
 

 

 


