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Research objectives
This research aims to develop advanced AI methodologies for the analysis and optimisation of prescription appropriateness in real-world healthcare systems. The project will integrate heterogeneous healthcare data, including diagnostic queries, prescription records, clinical reports, imaging data, genomic data and structured administrative data, to support clinical governance and improve healthcare decision-making. The research will investigate AI-based architectures, such as transformers and mamba, semantic embeddings, graph-based models, and explainable AI strategies to model prescribing behaviours, identify anomalous patterns, and evaluate adherence to clinical guidelines. The study will initially focus on General Practitioners’ prescription data from Modena's provincial healthcare system and will later extend to specialist clinical settings.

Proposed research activity
The research activity will start with the harmonisation and semantic integration of multimodal healthcare data related to prescription processes. NLP techniques based on transformer architectures and clinical embeddings will be developed to extract structured representations from diagnostic and clinical text. Subsequently, multimodal AI models, Graph Neural Networks (GNNs), and temporal modelling strategies will be investigated to analyse prescription behaviours, identify inappropriate prescriptions, and support explainable decision-making. The project will also explore synthetic healthcare data generation and privacy-aware AI approaches to improve robustness and scalability in real-world healthcare environments. 
The research will be carried out in collaboration with Regional and European partners and benefit HPC facilities at the Unimore AI center, the CINECA, and the HPC National Center. 

Supporting research projects (and Department)
Department of Engineering Enzo Ferrari (DIEF), University of Modena and Reggio Emilia, in collaboration with AUSL Modena. The research group is involved in several funded and non-funded research projects in the fields of Artificial Intelligence, healthcare data analysis, digital medicine, and multimodal medical and clinical data integration.

Possible connections with research groups, companies, and universities.
University of Helsinki, University of Copenhagen, BSC, EMBL, Heidelberg University, IRB Barcelona, MIT Boston University, ETH Zurich, Curie Institut, Università Campus Bio-medico di Roma, Università di Cassino, Università di Bologna, DiaSorin S.p.A, CGM Telemedicine.
 (*) optional

(**) optional/to be completed in the second year  
