Summerhayes Research Proposals 2026/27

Project Number 1:

Research Project Title: 
Explaining the higher risk of cardiac fibrosis in women and people with lower incomes  

Lead PI, School & Faculty: 
Andrew Smith, School of Biomedical Sciences, Faculty of Biological Sciences

Co-supervisor, School & Faculty: 
David Beech, LICAMM, Faculty of Medicine and Health; Ric Cubbon, LICAMM, Faculty of Medicine and Health; Ali Alazmani, School of Mechanical Engineering, Faculty of Engineering and Physical Sciences; Erica Dall'Armellina, LICAMM, Faculty of Medicine and Health

Health inequalities pertinent to the Project rationale: 
Cardiovascular disease has higher prevalence and worse outcomes in lower-income groups. Cardiac fibrosis, common to many major cardiovascular diseases, is a key factor associated with lower-income and strikingly in patients even before established heart failure [doi:10.3389/fcvm.2021.805278; PMID:35004916]. This indicates an insidious pathological process, perhaps driving the increased cardiovascular disease prevalence in lower-income groups. Further, diffuse cardiac fibrosis is found in heart failure with preserved ejection fraction, a type of heart failure commoner in female patients: this indicates that lower-income female patients may be especially vulnerable. This project focuses on investigating these vulnerabilities.

Project description:
This project will investigate a process in the heart called ‘cardiac fibrosis’, where there is gradual stiffening of the heart: this leads to the heart weakening and eventually failing, and is a process that lower-income and female patients are more vulnerable to. 
The focus will be on differences between higher- and lower-income (and between female and male) patients undergoing open heart surgery, which enables our access to spare heart tissue and relevant patient information. Using powerful new techniques, there will be unique MRI-informed soft robotic investigations of cells that are key players in cardiac fibrosis (‘cardiac fibroblasts’) and large-dataset investigations of tissue signals linked with cardiac fibrosis. 
In pilot studies, we already found interesting inequality-related changes in the target of the ‘Supermodel granny’ molecule (https://www.bbc.co.uk/news/articles/cv2gr3x3xkno), which is linked with cardiac fibrosis, and its regulated release by a stiffness-sensing protein (‘PIEZO’) in cardiac fibroblasts, which could explain how cardiac fibrosis develops more aggressively in some people. 
This project aims to: 1) understand why cardiac fibrosis is commoner in lower-income and female patients; 2) find evidence for how the ‘Supermodel granny’ target (interleukin-11) and PIEZO could be targets for new therapeutic interventions in cardiac fibrosis of women and people with lower incomes.


Project Number 2:

Research Project Title: 
Improving Enhanced Care for Obesity in Pregnancy: National Mapping and Leeds Co-Production

Lead PI, School & Faculty:
Dr Camilla Nykjaer, School of Biomedical Sciences, Faculty of Biological Sciences

Co-supervisor, School & Faculty:
Professor Angela Graves, School of Healthcare, Faculty of Medicine and Health

Health inequalities pertinent to the project rationale:
One in four women are obese entering pregnancy, with the highest prevalence in the most deprived communities. Despite national guidance (NICE; RCOG), there is varied support across NHS Trusts in enhanced care pathways, including eligibility thresholds, healthy living support, monitoring, and referrals to allied professionals. This variation creates a postcode lottery of maternal risk, limiting prevention opportunities for those with greatest need. Pathway information is developed and stored locally with no shared national overview, and no synthesis currently exists. This project will map enhanced care pathways across NHS Trusts, identify inequities, and set improvement priorities to support consistent, prevention focused care.

Project description:
Many women enter pregnancy with obesity, increasing the chance of complications. National guidance sets out what good support should include, covering healthy living advice, sensitive weight conversations, and appropriate monitoring, but services differ. Some Trusts offer midwife‑led appointments, dietetic and physical activity support, while others provide limited additional care. 
FOI requests have been sent to every NHS Trust providing maternity services to obtain their enhanced care pathways. Many have shared documents and expressed strong interest in the findings. For the first time, we will map what different areas offer, identify good practice, understand where support is missing, explore variation by local deprivation or population needs, and examine whether pathways have been evaluated to 
support future quality assurance. 
Once this national picture is complete, we will work locally with midwives, public health teams and service users involved in the LTHT Athena enhanced care pathway, where evaluation and co‑production are already established. Together, we will review the national findings, identify priority improvements, and co‑produce a pathway model that builds on Athena and includes a simple evaluation framework for continued quality assurance. The model will be designed to support consistent, prevention focused care for women with higher BMI across the UK.


Research Project 3:

Research Project Title: 
Evaluating the Impact of School-Based Oral Health Education on the Oral Microbiome and Gingival Health in Children

Lead PI, School & Faculty:
Dr Farag Shuweihdi, School of Dentistry, Faculty of Medicine and Health

Co-supervisor, School & Faculty:
Prof Sue Pavit, School of Dentistry, Faculty of Medicine and Health  
Prof Thuy Do, School of Dentistry, Faculty of Medicine and Health  
Prof Kenneth McDowall, School of Molecular and Cellular Biology, Faculty of Biological Sciences 
Dr. Ryan F. Seipke, School of Molecular and Cellular Biology, Faculty of Biological Sciences 

Health inequalities pertinent to the project rationale:
Oral health inequalities remain a major public health challenge, particularly among children living in socioeconomically deprived communities. Children from disadvantaged backgrounds experience significantly higher rates of dental decay, gingivitis, and poor oral hygiene compared with those from more affluent areas. These disparities are often driven by limited access to preventive dental care, lower oral health literacy, and environmental and social factors that influence health behaviours. School-based communities with fewer resources may therefore face a greater burden of oral disease early in life. Addressing these inequalities requires preventive approaches that target behaviour, education, and early intervention within schools and communities where the risk of poor oral health outcomes is highest. 

Project description:
Tooth decay and gum disease are very common problems in children and can lead to pain, difficulty eating, and long-term health issues if not prevented early. Poor toothbrushing, a diet high in refined sugars, and harmful bacteria in the mouth all play key roles in these conditions. 
This project will evaluate whether a school-based oral health education programme can improve children’s gum health and brushing habits. The programme is part of the RAISED in Yorkshire (RiY) initiative, where older students (aged 16–18) are trained to teach younger pupils (aged 11–13) about good oral hygiene and healthy habits. 
We will use saliva samples that have already been collected and safely stored to study the bacteria in the mouth (known as the oral microbiome). By analysing these samples before and after the programme, we aim to understand how education influences the balance of bacteria linked to oral health. 
A key output of the study is to determine whether surveying the oral microbiome can robustly indicate improvement in oral health and therefore replace physical examination of tooth decay. If successful, then years can be shaved off clinical studies, making them faster, less expensive, less invasive and more efficient. The findings may also help identify children who need extra support or more targeted prevention strategies. 


Research Project 4:

Research Project Title: 
Developing a novel in vitro model to investigate host–microbiota interactions and bowel cancer risk factors in understudied demographics

Lead PI, School & Faculty:
Dr Ines Moura, School of Medicine, Faculty of Medicine and Health 

Co-supervisors, School & Faculty:
Dr. Natalia Riobo-Del Galdo, School of Molecular and Cellular Biology, Faculty of Biological Sciences 
Prof David Jayne, School of Medicine, Faculty of Medicine and Health / Hon Consultant Surgeon at the Leeds Teaching Hospitals NHS Trust 
Prof Nikil Kapur, School of Mechanical Engineering, Faculty of Engineering and Physical Sciences 
Prof Stephen Evans, School of Physics and Astronomy, Faculty of Engineering and Physical Sciences 
Dr Nicola Ingram, School of Physics and Astronomy, Faculty of Engineering and Physical Sciences 

Health inequalities pertinent to the project rationale:
Bowel cancer rates in Yorkshire are among the highest in the country, with 3,900 cases diagnosed yearly1. Patients of Black and Asian ethnic groups are frequently affected at a younger age (<60 years)2. However, these demographics are underrepresented in treatment trials. The gut microbiome is critically linked to bowel health, but its composition varies with ethnicity, diet and geography3. We will develop an in vitro model of the interactions between gut bacteria and intestinal cells, to support cost-effective pre-clinical research of bowel cancer risk factors and associated prevention strategies (e.g. diet changes) in underrepresented demographics, directly addressing this health inequality.  

Project description:
Intestinal bacteria within the gut mucosal layer are thought to play a larger role in bowel cancer than their free-flowing counterparts due to their close proximity to host tissue4,5. However, intestinal biofilms are difficult to study5. This interdisciplinary project will develop a co-culture system integrating commercial colorectal cell lines of Asian and Black groups6, to capture both the dynamics of the human cells and those bacteria adjacent to the gut wall (NRG).  
This model will then be tested (NI,SE,DJ) using microbes taken from a unique miniature in vitro gut model (named MiGut)6 previously developed in Leeds (IM,NK). We will use MiGut to replicate the gut microbial communities (microbiome) and diet of bowel cancer patients from understudied cohorts, namely Asian and Black ethnic groups (IM). 
Integrating a cell co-culture system with MiGut will support longitudinal studies to identify microbial mechanisms contributing to intestinal cell damage and increased risk of bowel cancer in younger patients. This new model will enable cost-effective pre-clinical testing of treatments/drugs and disease prevention interventions on the gut microbiome of different demographics – here targeting Black and Asian ethnic groups to promote and inform, alongside local community/PPIE groups8,9, more inclusive therapeutic strategies for better health outcomes for these communities. 


Research Project 5:

Research Project Title: 
An Investigation into the microbiome’s role in a range of diseases associated with deprivation

Lead PI, School & Faculty:
Dr Kate Marks, School of Medicine, Faculty of Medicine and Health 

Co-supervisor, School & Faculty:
Prof Alex O’Neill, School of Molecular and Cellular Biology, Faculty of Biological Sciences  
Prof Phil Quirke, School of Medicine, Faculty of Medicine and Health 
Dr Henry Wood, School of Medicine, Faculty of Medicine and Health 

Health inequalities pertinent to the project rationale:
Patient outcomes for multiple major diseases are significantly worse for those with the highest index of multiple deprivation (IMD) compared to the least. Our data from the Yorkshire Bowel Cancer Improvement Programme demonstrates the great variation in IMD across the Yorkshire region for bowel cancer patients (see figure). An important and independent factor which may be contributing to differences in outcome is the gut microbiome. It is also implicated in the development of antibiotic resistance. This is pertinent because the microbiome can be modified to potentially improve outcomes or to prevent diseases such as cancer developing in the first place.  
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Project description:
The gut microbiome, the bacteria community living within the bowel, is linked to many diseases including colorectal cancer (CRC) as well as antibiotic resistance. This is pertinent because the microbiome is modifiable through diet, pre and probiotics, antibiotics etc. It is therefore potentially a way to prevent disease and significantly change outcomes. Patients’ microbiomes vary across areas with differing indexes of multiple deprivation (IMD) which could contribute to patient outcome differences. 
We wish to investigate links between the microbiome and IMD. We also want to explore antibiotic resistance rates and disease outcomes including CRC, diabetes, cardiovascular disease by linking data from genetic sequencing and patient outcomes. We have previously sequenced 40,000 stool samples from the bowel cancer screening programme and have microbiome and patient data available. We will link the microbiome profiles and the presence of antibiotic resistance genes to IMD data, accounting for other factors to identify key bacteria. Finally we will analyse other published microbiome datasets, comparing our findings. In the future we will apply for further grants, collaborating between the Faculties of Medicine and Health and Biological Sciences to undertake more in depth sequencing to better our understanding of these key bacteria and develop future prevention strategies.  



Research Project 6

Research Project Title: 
Metabolomic characterisation of a systemic and peripheral metabolic phenotype unique to male and female patients with chronic heart failure and type 2 diabetes mellitus

Lead PI, School & Faculty:
Prof Lee Roberts, School of Medicine, Faculty of Medicine and Health

Co-supervisor, School & Faculty:
Dr Scott Bowen, School of Biomedical Sciences, Faculty of Biological Sciences

Health inequalities pertinent to the project rationale:
Chronic heart failure (CHF) has distinct regional inequalities. Cardiovascular disease in the North East accounts for 24% of all deaths. The North East has the highest recorded prevalence of CHF among all NHS regions. In Yorkshire (East Riding), the CHF admission rate was 149.5/100,000 people in 2016/17. CHF is the most common cardiovascular complication of type 2 diabetes (T2D). In the North East, 7% of the adult population has T2D. Moreover, female patients with CHF exhibit a greater symptomatic form with poorer health-related quality of life. Despite this women are less likely to receive guideline-recommended care for HF. 

Project description:
CHF and T2D are common long-term conditions that often occur together. People with both diseases tend to experience more severe breathlessness and fatigue during physical activity than those with heart failure alone. This reduced ability to exercise cannot always be explained by how well the heart pumps blood. This suggests that problems elsewhere in the body—particularly in skeletal muscles—may play a key role. 
This study, will dovetail with our British Heart Foundation Accelerator Award programme volunteer population from Leeds, and will investigate how metabolism (the body’s way of producing and using energy) is altered in people with CHF, T2D, or both conditions combined. Using advanced laboratory techniques called metabolomics and lipidomics, we will analyse metabolites and fats in blood, skeletal muscle, and white fat tissue samples. Participants will be grouped into four categories: healthy controls, CHF only, T2D only, and combined CHF and T2D. 
By comparing these groups, the team aims to identify specific metabolic changes—possibly different in men and women—that are linked to poor exercise tolerance and worse symptoms and outcomes. The findings could uncover new biological markers to improve diagnosis and prognosis, and reveal novel treatment targets to better manage patients with both conditions.



Research Project 7:

Research Project Title: 
Codesigning a digital Wellbeing and Holistic Care (WHOLE-Care) Assessment Tool for people living with cancer in Leeds Deep End Communities

Lead PI, School & Faculty:
Dr Sarah Mitchell, GP, Clinical Associate Professor of Palliative Care, Clinical Lead for the Leeds Deep End, and National Clinical Director for Palliative Care and End-of-Life Care for NHS England, School of Medicine, University of Leeds  
Wider supporting team includes Dr Matthew Allsop, Professor of Palliative Care, School of Medicine, University of Leeds and Dr Lucy Ziegler, Professor of Palliative Care, School of Medicine, University of Leeds.

Co-supervisor:
Dr Shaunna Burke, Associate Professor in Exercise and Health Psychology, School of Biomedical Sciences, Faculty of Biological Sciences.  

Health inequalities pertinent to the project rationale:
People living with cancer in socio-economically deprived communities experience marked inequalities, including later diagnosis, higher symptom burden and poorer access to health and wellbeing services that can improve quality of life and survival. This is made worse by digital exclusion. Leeds “Deep End” general practices serve communities most affected by these inequities.  
This project will support the delivery of equitable digital-by-default, personalised cancer care, in line with the 10 Year Health Plan and National Cancer Plan, by developing and testing an inclusive, digital approach to holistic needs assessment and connection to wellbeing support to reduce inequities in care and outcomes.

Project description:
During this project, we will explore whether and how people living with cancer in Leeds Deep End communities access services to support their wellbeing. We will then work with them to design a digital tool to identify needs and connect people to services that improve health and wellbeing.  
The Leeds Deep End project has recently secured a third year of funding to strengthen research in disadvantaged areas of the city. This project will work with the Deep End, to involve people with cancer, carers, community organisations, and clinicians. Together, we will look at how wellbeing is understood in different communities, how supportive care needs are recognised, where gaps exist, and how digital tools might improve access without increasing exclusion. 
The project will gather experiences of supportive care, challenges in accessing services, and views on digital approaches, including concerns about digital exclusion. Codesign workshops will lead to the development of an accessible tool that fits people’s everyday lives and local services. A prototype will then be developed and tested to understand its acceptability, usability, and perceived value. 
The project will lead to a codesigned tool, early evidence on feasibility and practical learning to support local and national scale-up and future funding applications.
Research Project Number 8:
Research Project Title:
The Oral Reservoir: Tracking Systemic Antimicrobial Resistance in Disadvantaged Communities

Lead PI, School & Faculty:
Thuy Do, School of Dentistry, Faculty of Medicine & Health 

Co-supervisor, School & Faculty:
Alex O’Neill, School of Molecular & Cellular Biology, Faculty of Biological Sciences 

Health inequalities pertinent to the project rationale
Oral disease is a "silent" indicator of socioeconomic inequality, with 54% of adults in England's most deprived areas suffering from tooth decay. The bacteria responsible harbour a dense reservoir of antimicrobial resistance (AMR) genes (‘resistome’). This project investigates how the oral resistome may compromise treatment efficacy of systemic infections in multi-morbid communities like Harehills, Leeds, where they occur at disproportionately high rates. By mapping the migration of resistant microbes and their genes from the mouth to the gut, we will create clinical guidelines designed specifically to reduce health disparities and protect disadvantaged patients from the rising threat of AMR. 

Project description:
Where you live shouldn't determine your health, yet oral disease highlights a stark divide in England. In our most deprived communities, over half of adults suffer from obvious tooth decay, and severe gum disease is significantly more common. In Leeds neighbourhoods like Harehills, these dental issues often overlap with high rates of heart disease and diabetes. 
 
Our research investigates a hidden danger: we believe unhealthy mouths act as a "safe haven" for antibiotic-resistant bacteria. These "superbugs" can travel from the mouth to the gut, making other systemic infections much harder to treat. This creates a dangerous cycle of ill-health for vulnerable, multi-morbid patients. 
 
By partnering with local groups such as local community initiatives (HATCH), patient involvement panels (SMILE AIDER), and dental research units (DenTCRU), we are using advanced genetic mapping and AI to track how these resistant germs spread through the body. Our goal is to bridge this health gap by creating new clinical guidelines. By understanding the "oral reservoir," we can help doctors provide better, fairer protection for patients in disadvantaged areas, ensuring that life-saving medicines continue to work for everyone, regardless of their postcode. 
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