	1 (a)
	Title: Dr    Surname: Sassoon    First name and middle initials:  Isabel

	(b)
	Department name: Department of Computer Science, Brunel University London

	(c)
	Have you supervised Vacation Internships before? Yes



	2 (a)
	Title of project: (no more than 220 characters)

	
	Codifying Clinical Guidelines into Logic for Safe Decision Support
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	i) Background to the Project
Clinical guidelines are designed to support evidence-based decision-making, yet in practice they are often presented as lengthy textual documents that can be difficult to interpret and apply consistently, particularly in time-critical clinical environments. Variability in interpretation can lead to inconsistencies in care, potential patient safety risks, and difficulty in auditing decision-making processes.
Recent advances in computational logic and argumentation-based reasoning offer the potential to transform clinical guidelines into structured, machine-readable representations. By codifying guidelines into formal logic, it becomes possible to apply them directly to patient-specific data, identify conflicts or overlaps between recommendations, and provide transparent reasoning for suggested decisions. 
This project contributes to a wider collaborative research initiative between Brunel University and Hillingdon Hospital, aimed at developing a prototype application that supports clinicians in applying guidelines at the point of care. A key challenge within this work is ensuring that codified guidelines are both correct and interpretable by clinicians, requiring careful interface design and validation processes.
The proposed internship project focuses on developing methods and supporting tools for translating clinical guidelines, starting with maternity care as an initial case study, into logical representations, alongside a clinician-facing interface for verification prior to deployment.
ii) Aims and Objectives
The primary aim of this project is to support the development and validation of a framework for codifying clinical guidelines into executable logic that can underpin a clinical decision support application.
The specific objectives are:
1. To investigate and apply methods for translating textual clinical guidelines into formal logical representations.
1. To implement initial codifications of selected maternity guidelines as structured logic rules.
1. To design and prototype a user interface that enables clinicians to review, verify, and refine the codified guidelines.
1. To explore how codification supports the identification of conflicting or overlapping clinical recommendations.
Key research questions include:
1. How can complex clinical guidelines be systematically and accurately translated into formal logic?
1. What challenges arise in ensuring that codified representations remain faithful to clinical intent?
1. How can interfaces be designed to allow clinicians to effectively validate and trust such representations?
The project aims to produce a small but well-documented set of codified guidelines, together with a prototype interface for verification of guidelines and accompanying documentation. The outputs may also include a process for onboarding new guidelines. These outputs will contribute directly to the broader research project and may inform future prototype development and evaluation with clinicians.
iii) Methods: Experimental Design and Methods
The project will adopt an iterative, design-and-evaluate approach combining technical development with user-centred design principles.
Initially, the student will conduct a focused literature review on:
1. Clinical decision support systems and guideline representation
1. Logic-based and argumentation-based reasoning approaches
1. User interface design principles for safety-critical systems
Following this, the student will work with a small subset of maternity clinical guidelines, analysing their structure and identifying key decision points, conditions, and outcomes. These elements will be translated into formal logic representations (e.g., defeasible and strict rules, argumentation schemes), using a suitable programming environment such as Python or a logic programming language (e.g., Prolog).
In parallel, the student will design and implement a prototype interface that allows clinicians to:
1. View codified guidelines in an interpretable format
1. Trace the logic underlying specific recommendations
1. Identify and flag potential inconsistencies or ambiguities
The design will follow established UI/UX principles, with a focus on clarity, transparency, and minimal cognitive load. Where possible, informal feedback will be sought from project collaborators to iteratively refine the interface.
The evaluation will be exploratory and qualitative, focusing on usability and interpretability rather than formal clinical validation. Outputs will include documented code, example datasets, and reproducible workflows.
iv) Timetable of Work (8–10 weeks)
Weeks 1–2: Literature review; familiarisation with clinical guidelines and relevant tools; identification of maternity case studies.
Weeks 3–4: Analysis of selected guidelines; initial development of logic representations; testing simple rule encoding.
Weeks 5–6: Refinement of codification; implementation of more complex rules; identification of potential conflicts or overlaps.
Weeks 7–8: Design and development of the clinician-facing interface; integration with codified logic.
Weeks 9–10 (if applicable): Iterative refinement based on feedback; documentation of methods and results; preparation of final report and presentation.



	Q3
	What techniques/training will the scholarship provide?  (no more than 150 words)

	
	Students will experience developing an interface, from requirements gathering to implementation. Students will also engage with the literature and gain experience in working in an agile research setting.



	Q4
	How does this research relate to work being carried out in the supervisor's laboratory?  (no more than 100 words)

	
	This research forms part of a larger collaborative research initiative between Brunel University and Hillingdon Hospital, aimed at developing a prototype application that supports clinicians in applying guidelines at the point of care. This interface will support feasibility studies and will be helpful in enabling the publication of the work.



	Q5
	Please provide a short statement outlining the arrangements that will be put in place to supervise the student (no more than 200 words)

	
	The student will be co-supervised by Dr Rumyana Neykova and Dr Nour Ali in the department of computer science. The student will benefit from the range of expertise within the team. Across this team of supervisors, we will ensure that the student is adequately guided, supported and supervised. This will be achieved through regular weekly meetings with one or more of the supervisors. The student will further benefit from this shared supervision as this will ensure cover throughout the summer months.
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