
 

 

DTA3  
 

DTA3 Programme Research Projects 
Proforma 

 

 

This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under the Marie Skłodowska-Curie grant agreement No 801604. 

 

 

Partner University Liverpool John Moores University 
 

Faculty/School/Department/Research 
Centres 

Faculty of Science, Research Institute for Sport and 
Exercise Sciences (RISES) 
 

Supervisory Team: please provide details of first, second, and where relevant, third 
supervisors for this project, and any external supervisors/advisors, where applicable 
First supervisor Professor Anton JM Wagenmakers (AW) 

 
https://www.ljmu.ac.uk/about-us/staff-profiles/faculty-of-
science/sport-and-exercise-sciences/anton-wagenmakers  

Second supervisor Professor Dick H.J. Thijssen 
 
https://www.ljmu.ac.uk/about-us/staff-profiles/faculty-of-
science/sport-and-exercise-sciences/dick-thijssen 

Third supervisor 
 

Dr Paula M. Watson 
 
https://www.ljmu.ac.uk/about-us/staff-profiles/faculty-of-
science/sport-and-exercise-sciences/paula-watson  

Early Career supervisor/advisor  Dr Robert Noonan 
 
http://eshare.edgehill.ac.uk/profile/14919   
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informal applicant queries) 

Prof. Anton Wagenmakers 
(a.wagenmakers@ljmu.ac.uk) 

DTA Programme(s): please tick which DTA programme(s) this project relates to: 
DTA Applied Biosciences for Health (Healthy Ageing) 

Project title Development of palatable, effective health interventions 
that work: From design to policy. 
 

Project description: please provide a brief description, using the headings given below, of 
the project (max. 450 words) which will used as part of the advertising material and will be 
placed in the public domain. Please also indicate whether there are any 
confidentiality/sensitivity/IP issues of the research which should not be made publicly 
available.  
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I. Scientific excellence 
This project will be supervised by a world-leading interdisciplinary team, which combines synergistic 
expertise in designing 'real-world' training interventions with state-of- the-art methods to measure 
skeletal muscle metabolic health (AW), micro-/macrovascular function (DT), physical activity in the home 
environment (RN) and psychosocial strategies to enhance motivation/adherence (PW). 

 
II. Clear aim and hypothesis 

Our aim is to establish the effectiveness of a novel lifestyle change intervention for adolescents who are 
obese (HOME-HIT). This is highly relevant, since extensive data exist to suggest obese adolescents 
remain obese throughout adulthood and older age and are subjected to increased morbidity and early 
mortality associated with type 2 diabetes, cardiovascular disease and cancer. To reduce later life ill-
health, the Department of Health (2011) recommends adolescents to be physically active at moderate-
to-vigorous intensity for 60-min/day. For obese adolescents this may be challenging due to physical and 
psychosocial barriers, preventing them from joining exercise and sports clubs. HOME-HIT involves low-
impact, brief, interval exercise that can be done in individual's homes or local community venues. Pilot 
work revealed HOME-HIT may be more efficacious compared than traditional endurance training in 
adults.  It is hypothesised that: 
1) HOME-HIT will be more efficacious in improving metabolic and (micro-/macro-)vascular health 
compared to traditional endurance exercise training.  
2) HOME-HIT, which includes behaviour change support, has superior exercise adherence and 
metabolic/vascular health benefits 6 months post-intervention compared with traditional training.     
 

III. Methodology and innovations 
The novel interdisciplinary approach combines world-class physiological research (AW, DT) with physical 
activity (RN) and behaviour change/intervention development expertise (PW) to develop an intervention 
that is both efficacious and ecologically valid for "real-world" implementation.    
-In study 1, we will compare the efficacy of HOME-HIT (n=50) against traditional endurance training 
(n=50) in obese, sedentary adolescents in a randomised controlled trial. HOME-HIT involves ‘on the 
spot’ exercise using one's body weight to generate intermittent, high-intensity exercise bouts. To 
improve real-world implementation of HOME-HIT, we will co-produce (together with obese 
adolescents) a lifestyle change intervention that includes behaviour change support. Before and after 3-
months HOME-HIT, we will examine insulin sensitivity as the primary parameter. Secondary measures 
are physical activity, maximal exercise capacity, mitochondrial/lipid droplet density, oxidative enzymes, 
capillary density, nitric oxide action, micro- (laser-Doppler) and macro-vascular function (flow-mediated 
dilation, carotid artery reactivity) and psychosocial outcomes.  
 
-In study 2, we will explore the long-term effects of the co-produced HOME-HIT on exercise adherence, 
metabolic, physiological and psychological markers at 6-months post-intervention in both the HOME-
HIT and traditional training groups.    
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IV. Strategic relevance 
Adolescent obesity is a major concern since, due to the high cardiometabolic risk, this group is exposed 
to “accelerated ageing”.  Whilst exercise training has multiple benefits, very little is known about the 
optimum form of exercise for (long-term) benefits in this group.  By co-developing the novel HOME-
HIT, our study has potential to produce long-term behavioural change to facilitate sustainable 
improvements in healthy lifestyles in obese adults. Targeting the lifestyle of adolescents is of special 
importance since adolescent lifestyle is the strongest predictor for lifestyle behaviour later in life. 

 
V. Interdisciplinarity and fit with relevant DTA-programme 

Interdisciplinarity. The interdisciplinary nature and synergistic knowledge of the supervision team 
mitigate risk for future implementation of HOME-HIT. Accordingly, this project likely leads to substantial 
clinical and social care benefits for the target population. 
Fit DTA-programme. Healthy ageing is considered a process that starts at very young age, with 
adolescent lifestyle being the single, strongest predictor for lifestyle later in life. Targeting this group, 
especially given the cardiometabolic risk of this population, fits within ‘healthy ageing’. 
Lay summary (max 200 words) to be used for reference as part of the selection process 
where non-specialists are involved 
Background: Being overweight and obese represents a large and serious life-long health threat. Obesity 
at adolescence is considered a major health problem, as these individuals are prone to remain obese 
throughout adulthood with associated and increased health risks (e.g. cardiac disease). 
 
Solution: We have developed a novel lifestyle intervention (HOME-HIT), which may benefit this 
population. Obese adolescents fail to (adhere to) exercise performance due to physical and 
psychosocial barriers of joining exercise and sports clubs. HOME-HIT bypasses this limitation by 
performing exercise at the individual's homes or local community venues and does not require 
specialised equipment.  
 
Plan: We will first validate HOME-HIT in this population. In co-production with obese adolescents, we 
add behaviour change support to ensure that a healthy lifestyle is implemented to achieve sustainable, 
long-term benefits. Subsequently, we will recruit 100 obese adolescents who perform 3-months HOME-
HIT or traditional training. We then examine whether HOME-HIT leads to superior health effects 
compared to traditional training. Participants will be re-evaluated 6-months after the intervention to 
examine if HOME-HIT leads to better adherence to a healthy lifestyle.  

 
Future. After this project, we aim to introduce HOME-HIT in clinical practice. The extensive experience 
in this work maximises success rates to introduce HOME-HIT in the community for obese adolescents, 
to improve lifelong health and well-being. 
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Industrial/Employer placement opportunity please include details, where known, of any 
external placement opportunities or collaborations available as part of the project 
Not applicable 

International placement opportunity please include details, where known, of any potential 
international placement opportunities or collaborations available as part of the project 
Radboud University medical center: One of the supervisors holds a dual appointment between Liverpool 
John Moores University and the Radboud university medical center. Through placement at a University 
hospital, including strong links with the Department of Internal Medicine (Prof. Riksen, Prof. Tack), there 
are ample opportunities for international placement at clinical departments. This allows for wider 
implementation of HOME-HIT in a clinical setting, but also working with world-leading scientists to 
better understand the impact of exercise training in lowering health risks, e.g. through inflammation 
pathways (Prof. Riksen, Prof. Netea). 
Copenhagen University: We hold strong collaborative links with this University, specifically Professors 
Hellsten and Dela. Their work on the mechanisms to understand the impact of exercise training on 
metabolism (Dela) and microvasculature (Hellsten) are highly relevant. This will provide a unique learning 
experience, and further strengthens the collaborative links. 
Scientific, economic and societal impact of the project 
Scientific 
The co-produced HOME-HIT intervention underpinned by behaviour change expertise has far reaching 
potential. Further, little work exists, exploring the effectiveness or mechanisms underlying metabolic 
and cardiovascular benefits of exercise training in obese adolescents. Uniquely, the research is able to 
link not only mechanistic exercise-induced improvements in the nitric oxide pathway between muscular 
and vascular tissue, but also between micro- and macrovessels.  
 
Societal 
Obesity is the most prevalent lifestyle-related risk factor for metabolic and/or cardiovascular disease. 
Indeed, in the UK in 2015, 58% of the women and 68% of men were overweight or obese. This represents 
a doubling in the prevalence of obesity and overweight in 20 years. This will lead to an increase in 
prevalence of diabetes and cardiovascular disease in the next decades. Accordingly, (adolescent) 
obesity is a serious threat for our overall societal health and life expectancy, and may contribute to a 
“rapidly ageing society”. Although lifestyle changes are effective and available to all, little work 
explored to optimise the potential of such interventions.  
 
Economic 
Little work explored strategies to optimise health benefits of different exercise strategies. Our work 
could introduce a more effective strategy for sustainable lifestyle changes and improved health. This 
will lead to lower socio-economic costs related to healthcare, improved work and societal participation.  
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Additional admissions requirements: please state if there are any specific admissions 
requirements for this project i.e. subject specific degree qualifications or disciplines, relevant 
skills, experience etc 
The candidate should hold at least an MSc-degree in Sport Science, Biomedical Science or a related 
area of interest. 
The candidate should demonstrate excellent communication and organisation skills. 
The candidate will be required to perform an array of in vivo measurements. Experience in these skills 
is useful, but not required at the start of the project. 
The candidate should have experience in writing scientific manuscripts. 

 

 


