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[bookmark: _Toc204540257]Abstract
Introduction:
Interventional Radiology (IR) is a rapidly evolving specialty offering minimally invasive, image-guided treatments across a wide range of acute and chronic conditions. Within vascular IR (VIR), demand is rising, yet research activity remains fragmented and underfunded. There is currently no coordinated strategy to determine which research questions are most important, feasible, and impactful. The DEFINE-IR study aims to identify and prioritise the most critical research topics in VIR to guide researchers, funders, and policy stakeholders.
[bookmark: _Toc204540258]Methods and analysis:
INSPIRE-VIR will use a two-phase, mixed-methods design: a modified Delphi process followed by multi-criteria decision analysis (MCDA). In the Delphi phase, participants from across the UK IR community will generate and refine a longlist of potential research priorities through three survey rounds. The highest-ranked 20 topics will then be evaluated at a national in-person MCDA workshop, where they will be scored on urgency, feasibility, and affordability using predefined criteria. Radar plots and sensitivity analyses will be used to visualise deliverability and rank topics.
[bookmark: _Toc204540259]Results:
INSPIRE-VIR will produce a stakeholder-endorsed, ranked shortlist of the top 20 research priorities in VIR. These will be assessed not only by perceived importance but also by their real-world deliverability. This evidence-based roadmap will support national research strategy, guide funding decisions, and inform future studies focused on areas of greatest need and potential benefit.
[bookmark: _Toc204540260]Ethics and dissemination:
Ethical approval will be sought from the University of Plymouth. As no patient-level data are collected, full REC review is not anticipated. Results will be published in a peer-reviewed open access journal, presented at national and international conferences (e.g., BSIR and CIRSE), and submitted to BSIR, RCR, and NIHR as a formal report. A lay summary and infographic will be produced and shared through social media, patient networks, and the project website. Knowledge mobilisation activities will include webinars, stakeholder briefings, and integration into BSIR’s research, audit, and education programmes.


[bookmark: _Toc204540261]Lay Summary
DEFINE-IR will bring together experts to agree the top research priorities in vascular interventional radiology (VIR)—a growing field that uses image-guided, minimally invasive procedures to treat conditions like blocked arteries, bleeding, and deep vein thrombosis. Despite its importance, research in VIR is underfunded and uncoordinated. This study will use expert surveys and a national workshop to identify and rank the most important and achievable research questions. The final list will guide future studies, helping ensure research focuses on what matters most to patients and the NHS. Findings will be shared with funders, clinicians, and the public to support real-world impact.


[bookmark: _Toc204540262]Study Flowchart
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Figure 1 Simplified Study Flowchart for INSPIRE-VIR


[bookmark: _Toc204540263]Main Body
[bookmark: _Toc204540264]Introduction
Vascular Interventional Radiology (VIR) is a core component of modern minimally invasive healthcare, offering image-guided, endovascular treatments for a wide range of conditions including peripheral arterial disease, haemorrhage, deep vein thrombosis, and dialysis access.(1) These procedures, including as angioplasty, stenting, embolisation, and thrombolysis, are increasingly used as frontline or adjunctive therapies across both emergency and elective care pathways, often offering reduced morbidity and faster recovery compared to open surgery.(2, 3)
Despite this expanding clinical remit, research in VIR remains underrepresented. A bibliometric analysis has shown that IR consistently lags behind other specialties in research output and funding allocation, despite its procedural and technological complexity.(4) Moreover, the recent James Lind Alliance (JLA) Priority Setting Partnership (PSP) in vascular surgery did not explicitly address endovascular practice.(5) 
To address this gap, the INSPIRE-VIR study aims to identify and prioritise the most important and deliverable research questions in vascular interventional radiology. Using a modified Delphi technique and multi-criteria decision analysis (MCDA),(6, 7) the project will build expert consensus and assess the feasibility, urgency, and impact of proposed research topics. This work will supplement the existing JLA PSP in Vascular Surgery by providing a detailed, VIR-specific roadmap, ensuring that future research aligns with frontline clinical needs, NHS constraints, and opportunities for innovation.
Material and methods
[bookmark: _Toc204540265]Aim 
To establish a prioritised and pragmatically deliverable research agenda for Vascular Interventional Radiology (VIR), grounded in expert consensus and real-world feasibility.
[bookmark: _Toc204540266]Objectives
1. To identify, determine importance, and achieve expert consensus on the most important unanswered research priorities in VIR.
2. To evaluate the top 20 priorities for real-world deliverability using MCDA. 
[bookmark: _Toc204540267]Study design
This is a two-part study integrating a modified e-Delphi method and a multi-criteria decision analysis (MCDA):
Phase 1: e-Delphi study to generate and reach consensus on important research topics.
Phase 2: MCDA to prioritise the agreed-upon research topics based on perceived urgency, feasibility, and cost/resource implications.
[bookmark: _Toc204540268]Rationale for modified Delphi method
The Delphi method is a well-established, systematic process for achieving expert consensus and has been used for research prioritisation in radiology(8), surgical oncology(9, 10), and emergency care(11). It involves multiple rounds of anonymous questionnaires with controlled feedback, promoting inclusivity and reducing bias by minimising the influence of dominant voices. Anonymity encourages honest responses, allowing participants to refine their views based on group feedback. Consensus is reached after several rounds.
In the INSPIRE-VIR study, a modified Delphi method will be adopted to identify research priorities, but real-world deliverability also depends on factors like clinical urgency, feasibility, and cost. To address this, secondary analysis using MCDA will adjust the priorities to highlight those that are most impactful and achievable.
[bookmark: _Toc204540269]Rationale for the MCDA
Following the modified Delphi assessment, MCDA will allow study participants to assess the deliverability of each research priority against defined criteria(12). Proposed criteria include the urgency of addressing the priority, the feasibility of tackling the priority, and the associated cost and resource requirements. By applying weighted values to each criterion, it will be possible to adjust and rank the priorities for implementation in a practical, real-world context(13). While utilised in other contexts, utilisation of the MCDA is novel to research prioritisation and interventional radiology(14). 
[bookmark: _Toc204540270]Scope
Underpinning frameworks that define the study scope include the European Curriculum and Syllabus for Interventional Radiology published by the Cardiovascular and Interventional Radiological Society of Europe (CIRSE), the UK Royal College of Radiologists’ IR curriculum, and the Getting it Right First Time (GIRFT) IR report, published in 2021. For the Delphi Study, participants will be requested to suggest candidate research topics that demonstrate alignment to at least one framework. Delphi questionnaires will equally consider candidate topics related to procedural delivery, service design, workforce, innovation, and patient-centred care. Priorities that are identical to those within the JLA PSP in Vascular Surgery will be identified and retrospectively excluded.
[bookmark: _Toc204540271]Participants 
[bookmark: _Toc204540272]Population
INSPIRE-VIR will engage a multidisciplinary panel of UK-based professionals with substantive roles in VIR. Eligible participants will include:
· Interventional radiologists with >3 years’ experience, including specialist trainees, specialist doctors, and consultants with a defined clinical commitment to VIR.
· Allied professionals such as vascular surgeons, diagnostic radiologists, vascular specialist nurses, interventional radiographers, and advanced clinical practitioners who work closely within VIR pathways. Allied professionals should have at least 3 years relevant experience and employed in a leadership role. 
· Lay people (patients and carers) with significant lived experience of receiving VIR care.
There will be two participant groups. A core participant group will be responsible for generating candidate research questions via Round 1 of the Delphi, will be required to complete rounds 2 and 3, and attend the MCDA workshop in person. As such, core members should be willing and able to engage in all study phases. A larger number of participants meeting eligibility criteria will be selected as the ‘Delphi-only’ group. The contribution of these participants will usually be limited to Round 2 and 3 of the Delphi study. This modification of the Delphi design aims to promote quality, by encouraging a core of participants who are appropriately invested in the study to research and generate the initial priorities, and broader inclusivity, by allowing those who have less time to contribute a valuable opportunity to participate in prioritisation of the candidate research questions. 
Exclusion criteria include those who work outside of the UK, do not have a substantive/ regularly programmed role aligned to VIR, those unable to commit to the study timeline, or those declaring significant conflicts of interest (e.g., substantial industry funding) will be excluded.
[bookmark: _Toc204540273]Management of Conflicts of Interest
To reduce bias, all participants must declare conflicts of interest in advance. Those who received paid expenses or honoraria from companies within 12 months before the study will be excluded. Any new conflicts during the study must be declared, and the study advisory group will make final decisions on any uncertain cases.
[bookmark: _Toc204540274]Incentive package
To acknowledge the time and expertise contributed by both the core participant and study oversight groups, INSPIRE-VIR will offer a small, structured incentive package:
· Free registration to the BSIR Annual Meeting will be offered in-kind to those attending the in-person multi-criteria decision analysis (MCDA) pre-conference workshop.
· Travel subsidies will be available to support equitable access to the pre-conference workshop, aimed at those travelling from outside the host region.
· Certificates of participation will be issued to all contributors who complete all study phases, recognising their input for CPD and professional portfolios.
Lay representatives will receive reimbursement of reasonable travel and subsistence costs in line with NIHR guidance.
All participants, including members of the core study group, Delphi only participants, lay representatives, and oversight committee members, will be cited as non-author contributors in subsequent outputs, where appropriate. 
[bookmark: _Toc204540275]Sampling—Core Participant Group
The core participant group will be purposively samples to include at least 6 VIR radiologists, 6 allied professionals and 3 people with lived experience. This group will be tasked to research and define the initial questions for Round 1 Delphi, participate in subsequent Delphi rounds, and attend the MCDA workshop.
[bookmark: _Toc204540276]Interventional Radiologists
Interventional radiologists will be purposively recruited to ensure representation from both trainees and consultants across the 9 NHS regions and the three devolved nations: East of England, London, Midlands, North East and Yorkshire, North West, South East, South West, Wales, Scotland, and Northern Ireland. The aim is to recruit at least one trainee and one specialty doctor or consultant from each region, yielding a core sample of about 10 participants. Where applications exceed available places, priority will be given to female VIR radiologists to help achieve a representative gender balance.
[bookmark: _Toc204540277]Allied Professionals
Allied professionals—including experienced vascular specialist nurses, interventional radiographers, and advanced practitioners—will be recruited through targeted outreach via national bodies such as the Society of Vascular Nurses, Society of Radiographers, and UK Radiology Nursing Association. Recruitment will be supported by BSIR through newsletters, professional networks, and social media. Participating IR consultants will be encouraged to nominate allied colleagues involved in VIR care. This approach aims to ensure diverse, multidisciplinary input that reflects real-world NHS service delivery. All participants will receive clear information on time commitments and the value of their contribution.
[bookmark: _Toc204540278]Sampling—Delphi-Only Group
Up to 60 additional participants meeting eligibility criteria will be recruited for Rounds 2 and 3 of the Delphi study. Invitations will be shared via email and social media through existing networks, including UNITE, BSIR, RCR, SVN, SoR, and UKRNA. Recruitment materials will actively encourage participation from women and groups traditionally under-represented in research to support diversity and inclusivity. If a Core Study Group member withdraws, the vacancy will be advertised to Delphi participants and filled by randomly selecting an interested and eligible replacement.
[bookmark: _Toc204540279]Oversight 
INSPIRE-VIR will be overseen by a Study Advisory Group (SAG) led by an academic interventional radiologist, and comprising a BSIR research committee representative, a methodologist, a patient and public involvement (PPI) representative, and a senior allied professional in VIR service delivery. The SAG will meet bi-monthly and at key milestones to provide independent oversight, advise on methodology, ensure transparency in participant selection and data interpretation, and support dissemination. It will also adjudicate conflicts of interest, review Delphi and MCDA findings for rigour, and help ensure the final priorities reflect diverse stakeholder perspectives. SAG members will be invited to the MCDA workshop to supervise and facilitate proceedings.
[bookmark: _Toc204540280]Study Process and procedures
[bookmark: _Toc204540281]Study timeline
The INSPIRE-VIR study will begin in October 2025 with finalisation of study materials, ethical approval, and protocol registration. A pilot Delphi survey will be conducted in November 2025 to test clarity and functionality. The main Delphi process will run from December 2025 to March 2026, comprising three rounds of data collection, analysis, and feedback. An in-person MCDA workshop will be held in April 2026 to prioritise the top 20 research topics. From May to August 2026, the team will synthesise findings and prepare the final report, academic manuscript, and conference abstracts. Dissemination will follow from September to November 2026, including stakeholder reports, a lay summary infographic, and submission to journals and national meetings.
[bookmark: _Toc204540282]Survey Platform
JISC Online Surveys (https://www.onlinesurveys.ac.uk/) will be used as a survey platform for the DEFINE-IO Study. 
[bookmark: _Toc204540283]Part 1: e-Delphi 
A three-round modified Delphi study is proposed consisting of topic generation, topic refinement and final consensus. For round 1, members of the core participant group will each be invited to list up to 20 research topics or questions that they deem important for VIR in the UK. Topics will then be consolidated by the study team using content analysis. The consolidated topics will be included within the round 2 questionnaire. 
Round 2 will focus on topic refinement. All participants will be requested to assess the importance of each of the included topics against a forced-choice 9-point agreement scale, ranging from 1 (should not be studied) to 9 (highest priority), outlined in table 1(9). The median priority assigned to each topic by the participants will provide a measure of central tendency. A group median score of 1-3 indicates disagreement (low priority), 4-6 indicates uncertainty (uncertain priority), 7-9 indicates agreement (high priority). Consensus will be determined using the IPRAS (Interpercentile Range Adjusted for Symmetry) as per the RAND/UCLA Appropriateness Method(15). Findings from this round will be compiled into a feedback report, which will be provided to the participants when they are issued the round 3 questionnaire.  
Round 3 will determine final consensus. Participants will be asked to repeat an identical questionnaire to that used during round 2, but with answers informed by the feedback report to inform their choices. Repeat analysis of this data, using identical methodology to that employed following round 2, will determine final priorities and consensus. 
	1
	2
	3
	4
	5
	6
	7
	8
	9

	“Not at all important”
	
	
	
	“Somewhat Important”
	
	
	
	“Critically Important”


Table 1 – 9-point agreement scale; adapted from Schneider et al.(9) 
The Delphi study will provide a prioritised list of topics, ordered by the median rating and degree of consensus. The highest ranking 20 priorities will undergo analysis using MCDA. 
[bookmark: _Toc204540284]Part 2: MCDA
A one-day pre-conference workshop at the BSIR meeting 2026 will be planned to facilitate to MCDA process. Although face-to-face engagement is preferred, a hybrid format will be utilised if members of the Core Participant Group cannot attend the event in person. To perform MCDA, participants will assess the top-ranking 25 topics against the following statements:
· Urgency: Researching this topic should be an urgent priority
· Feasibility: Researching this topic seems straightforward
· Affordability: Researching this topic seems affordable 
Ratings for each statement will be provided using a five-point Likert scale, including a neutral option. 
In the first instance, each criterion will be assigned an equal weighting (i.e., 0.33). Reprioritising topics based on MCDA scores aims to augment Delphi findings by giving an indication of the real-world deliverability of each research topic. Presentation of data using radar charts will provide an intuitive means of presenting disaggregated data and may assist onward decision making and selection of topics (example—Figure 1) 
[image: ]
Figure.2 Example of how a radar chart may be used, following MCDA, to assess deliverability of topics based on urgency, feasability and affordability. Whilst Topic A is most urgent, it is less feasible to investigate than Topic C. All three topics are equivalent in terms of affordability, and topic A and C are equivalent urgency. 

Sensitivity analyses will be conducted to determine the effect of weighting priorities towards each of urgency, feasibility and affordability. 
[bookmark: _Toc204540285]Data Analysis
[bookmark: _Toc204540286]Content analysis for candidate research question generation 
Content analysis aims to systematically review and interpret responses following the round 1 survey. First, the responses from open-ended questions will be cleaned and organised, then assigned codes that capture recurring words or concepts. These codes will group into broader themes, representing the main issues or ideas emerging from the data. Themes will be refined and presented as candidate items. Following review and the approval of the SAG, the candidate research questions will be presented to participants for Round 2 of the Delphi study. 
[bookmark: _Toc204540287]Basic Descriptive Statistics
For the Delphi study, basic descriptive statistics will include participant characteristics, survey characteristics at each round (including completion and time to completion for each survey), median priority assigned to each topic, and mean absolute deviation from the median (MADM) for each item.
For the MCDA component, basic descriptive statistics will include survey characteristics, findings using equally weighted criteria, and sensitivity analyses. Presentation of findings using radar chart(s). 
[bookmark: _Toc204540288]Consensus Criteria (e-Delphi)
MADM below 1.5 for any given item will be used to indicate consensus.
[bookmark: _Toc204540289]Ethical Considerations
As INSPIRE-VIR does not involve patient recruitment or the collection of personal health data, it is considered low-risk research. Formal ethical approval will be sought from the University of Plymouth Faculty of Health Research Ethics and Integrity Committee prior to the start of data collection. Participation will be voluntary, with informed consent obtained electronically from all participants at the point of enrolment. Responses to Delphi surveys will be anonymised, and all data will be stored securely in compliance with GDPR and University data protection policies. Any potential conflicts of interest declared by participants will be reviewed by the Study Advisory Group.
Risk and Mitigation Strategy
	Risk
	Mitigation Strategy

	Attrition across Delphi rounds
	Keep rounds short, clear, and spaced appropriately. Send timely reminders. Provide CPD certificates and recognition.

	Core participant withdrawal
	Maintain a reserve list of eligible Delphi participants. Replace with randomly selected Delphi-only participant expressing interest.

	Overrepresentation of certain regions or demographics
	Use purposive sampling to ensure national and gender diversity. Prioritise underrepresented groups in selection.

	Participant disengagement from MCDA workshop
	Offer hybrid participation option. Cover travel costs. Schedule during BSIR conference for convenience.

	Subjectivity in MCDA scoring
	Use predefined scoring criteria. Conduct sensitivity analyses. Provide scoring guidance and example cases.

	Conflicts of interest
	All participants to declare conflicts upfront. Oversight committee to adjudicate and exclude if appropriate.

	Lack of consensus in Delphi rounds
	Use established RAND/UCLA method and IPRAS to define consensus. Provide structured feedback between rounds.

	Delays in ethics or approvals
	Submit ethics application early. Use University-level review for streamlined process.

	Data security or GDPR breach
	Use secure, GDPR-compliant platforms (e.g. JISC). Store data on encrypted university servers.

	Limited stakeholder uptake of findings
	Engage BSIR, RCR, NIHR throughout. Disseminate via conferences, peer-reviewed journals, lay summaries, and webinars.


[bookmark: _Toc204540290]Next Steps
Following completion of INSPIRE-VIR, the final list of research priorities will be submitted to BSIR for formal review and integration into its James Lind Alliance Priority Setting Partnership. Findings will also be submitted for publication in a peer-reviewed open-access journal and presented at national and international conferences, including the BSIR Annual Meeting and CIRSE.
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