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NIHR HRC Healthcare Professional/Academic Placement Scheme – Project Proposal Form

	HRC Theme:
	Theme 2: Secondary care

	Project Title:
	Tracheostomy Education using Virtual Reality and Artificial Intelligence



	Practice Supervisor

	Name:
	Prof Brendan McGrath

	Base:
	Anaesthetics & ICM, Wythenshawe Hospital, MFT

	Email Address:
	Brendan.mcgrath@mft.nhs.uk

	Academic Supervisor

	Name:
	Prof Brendan McGrath

	Base:
	Anaesthetics & ICM, Wythenshawe Hospital, MFT

	Email Address:
	Brendan.mcgrath@mft.nhs.uk


 
	Background and Project Details:

	This project is for anyone interested in development and delivery of tracheostomy education. The  programme builds on more than 15 years of work by the National Tracheostomy Safety Project (NTSP) to improve the safety and quality of care for patients with tracheostomies.

The programme is based on the principle that patient safety improvements are achieved through effective education, but that traditional face-to-face training is difficult to scale consistently across large healthcare systems. NTSP educational interventions have previously been associated with improvements in staff knowledge, confidence, patient safety, quality of care, and organisational efficiency. The project therefore seeks to deliver these proven educational interventions through increasingly scalable technologies.

The first stage involved the development of immersive virtual reality (VR) training for tracheostomy emergencies and routine care. Using 270° video, interactive scenarios, and structured debriefing, learners can experience realistic clinical situations in a safe environment. Early evaluations demonstrated improved knowledge acquisition, confidence, and retention compared with conventional teaching approaches. See https://tracheostomy.org.uk/healthcare-staff/courses/virtual-reality 

The next stage is the integration of generative artificial intelligence (AI) into the educational environment. This includes AI-driven virtual instructors capable of delivering teaching, answering questions, adapting explanations to the learner’s needs, and providing personalised feedback. The AI instructor is being developed using NTSP educational content, guidelines, and expert knowledge, creating a consistent and accessible source of tracheostomy expertise available at any time.

The overarching hypothesis is that combining immersive VR with AI instructors will allow high-quality tracheostomy education to be delivered at scale, overcoming limitations of faculty availability, geography, and cost. By widening access to evidence-based training, the programme aims to improve staff competence and confidence, reduce tracheostomy-related incidents, enhance patient outcomes, and support more consistent implementation of best practice across healthcare systems.

The conceptual pathway underpinning the programme is:
Reduction in tracheostomy incidents → Education → Simulation → Immersive simulation (VR) → Scalable immersive simulation (VR + AI) → Wider dissemination of proven safety interventions → Improved patient safety, quality of care, and healthcare efficiency.

The long-term vision is a globally accessible, AI-supported educational ecosystem that provides clinicians, patients, and carers with immediate access to expert tracheostomy knowledge, supporting safer care regardless of location or resource availability.


	Potential Outcomes / Impact:

	If successful, the AI and VR tracheostomy education programme has the potential to transform how healthcare staff are trained worldwide by making expert, evidence-based education available at any time and in any location. By combining immersive simulation with AI-driven instruction, the programme could overcome traditional barriers of cost, faculty availability, and geographical access, allowing consistent delivery of high-quality training at scale. This has the potential to improve staff knowledge, skills, confidence, and adherence to best practice, leading to fewer tracheostomy-related adverse events, safer patient care, improved patient outcomes, and more efficient use of healthcare resources. 

Beyond tracheostomy care, the project could provide a model for scalable AI-supported clinical education that can be adapted to other high-risk areas of healthcare where workforce training is critical to patient safety.

The technology that we plan to test could evolve into a significant research and commercial opportunity, aligned with and supported by the Manchester HRC.
 

	How does the project support the priorities of the NIHR HRC?

	This project is aligned with the NIHR HRCs priorities and themes:
1. Accelerating the development, evaluation and adoption of innovative health technologies
This project directly supports the NIHR HRC objective of accelerating the development and evaluation of novel health technologies. By combining immersive virtual reality (VR) simulation with generative artificial intelligence (AI)-driven instruction, the project will develop and evaluate a scalable educational platform designed to improve the delivery of evidence-based tracheostomy care. The programme will generate clinical, educational and implementation data to support future adoption across NHS organisations and wider healthcare systems.
2. Strengthening industry–academia–NHS collaboration to drive innovation
The project brings together clinicians, educators, researchers, technology developers (Sentira-XR, ExR Education) and industry partners (Atos-Medical Ltd) to co-design, develop and evaluate an innovative AI-VR educational solution. Working within the NIHR HRC ecosystem provides a unique opportunity to align clinical needs with technological innovation, ensuring that the resulting platform addresses real-world challenges faced by healthcare professionals caring for patients with tracheostomies.
3. Supporting translation, commercialisation and implementation of HealthTech innovations
The project aims to develop a sustainable and scalable educational technology with potential for NHS adoption, commercialisation and international dissemination. Through collaboration with industry partners and innovation support structures, the project will explore routes to intellectual property protection, licensing and spin-out opportunities. The goal is to create a deployable AI-enabled educational platform capable of delivering measurable improvements in patient safety and quality of care.
4. Promoting equity, inclusion and sustainable access to healthcare education
Access to specialist tracheostomy training remains variable across organisations, regions and professional groups. AI-supported VR education has the potential to democratise access to high-quality training by reducing dependence on local faculty expertise, travel and face-to-face delivery. This scalable approach can help address inequalities in workforce education, particularly in under-served settings, supporting more consistent standards of care and improving outcomes for vulnerable patient populations who experience prolonged critical illness.
5. Building research capacity and digital infrastructure for the future NHS
The project will contribute to the development of expertise at the intersection of clinical care, simulation, artificial intelligence and implementation science. It will strengthen the technical, educational and research infrastructure required to evaluate emerging AI-enabled health technologies while providing opportunities for clinical staff to develop skills in innovation, research and technology development. The programme will also establish a platform that can be adapted for future educational and patient safety initiatives across critical care and beyond
The project aligns particularly well with the NIHR HealthTech Research Centre in Manchester, with its focus on Acute and Emergency care. Manchester has several large, high-volume ICUs and we are seeking a seconded healthcare professional to join our clinical and academic device development team.


	Who would be suitable for the placement?

	
This project is aimed at a front-line nurse or non-medical allied healthcare professional interested in tracheostomy education. 


	Are there any pre-requisites that are required in advance of the placement?

	A minimum of 3 years (WTE) experience of working in a relevant clinical environment (likely to be an ICU or head and neck ward) with an understanding of tracheostomy management. Evidence of a commitment to, or an interest in, research and technology to improve patient outcomes. No formal prior research experience is necessary.


	What skills will be developed by the trainee during the placement?

	The postholder will be support in developing the following skills:

1. Research delivery: identify, engage and help to recruit suitable (staff) participants, collecting data and following participants up.
2. Planning and developing the next phases of the Ai-Instructor: patient-facing resource and a staff-facing general tracheostomy advice tool.
3. Communication about the study through the National Tracheostomy Safety Project (NTSP) channels: learning to record, edit and disseminate project updates (see https://tracheostomy.org.uk/Podcasts) 
4. Analysis of results and preparation of presentations and scientific papers.

	What training and support will be offered to the trainee during the placement?

	The postholder will join an experienced team of clinicians and software engineers who have worked together successfully for around 3 years. Our diverse team comprises senior academics with a track record of developing skills and talent in less experienced colleagues, post-docs with experience in early TRL device development, tech transfer experience with UoM Innovation Factory, extensive PPIEP workstreams and a wide range of students, residents and PhD candidates. The postholder will be an integral part of the team assembled for this project, but will also be exposed to other areas that may be of interest (primarily in critical care research).

We will support the postholder in attending a Research Methodology course (if desirable) to provide a basic understanding of methods that could underpin a future academic career. 

We will support the postholder in drafting scientific outputs, public-facing material and internal documentation supporting the development and evaluation of the device and technology.

A recent project saw the postholder present at a national conference, contribute to original research, and submit scientific papers and abstracts for publication. 


	Proposed Placement Timeframe:

	12 weeks FTE. 


	Could a flexible placement approach be supported where required? 

	Yes. A defined block for this placement is preferable, but a flexible approach can be considered on an individual basis. 


	Proposed Start Date:

	
September 2026 is the earliest to January 2027.


	Where will the placement participant be based during the placement?

	
Several locations will be necessary during this post:
· Acute ICU at Wythenshawe Hospital
· Other MFT sites may be used as recruitment hubs
· The University of Manchester (Oxford Road Engineering Campus)
· Working from home
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