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pathway for individuals who are at risk of dementia due to well-
established risks such as cognitive decline, lifestyle, medical or genetic 
factors. This project aims to design an AI system that integrates scientific 
knowledge for early dementia modelling, based on large language 
models and causal inference. The project has two stages: first, to 
construct a causal knowledge graph from scientific papers and cognitive 
test questionnaire data, and second, to integrate the graph with 
transformer-based large language models and causal learning. This 
offers an explainable understanding of personalised risk factors. 

Description Early dementia prediction is an urgent problem to improve the clinical 
pathway for individuals who are at risk of dementia due to well-
established risks such as cognitive decline, lifestyle, medical or genetic 
factors. Artificial Intelligence has the potential to offer a route to 
personalisation of risk profiling to detect early, mild cognitive 
impairment cases for their better care.  
There are two key challenges in early dementia modelling, which form 
the aims of this project:  
(1) the generative modelling of longitudinal, tabular, cognitive test 
data with external knowledge bases, and  
(2) the meaningful, scientific explanation of the prediction with 
dynamic causal inference and knowledge-based learning. 
The project will build on recent advances in transformer-based and 
generative AI modelling methods [1] for tabular data understanding, and 
extend them with linking to domain-specific knowledge bases [2] (e.g., 
constructed from the literature on cognitive tests and dementia risks). 
This multimodal approach is expected to enhance both prediction 
performance and interpretability, providing more robust insights into 
dementia progression and associated risk factors. The project will mainly 
work on the data from the PROTECT platform [3], containing a cohort of 
30,000 older adults in community and primary care settings with ten-
year longitudinal data. The explainability will be realised through the 
semantic, relational and causal connections within the data and to the 
prediction. A causal graph will be created through linking to the 
PROTECT dataset. This novel knowledge-based explanation, jointly 
modelled with causal inference [4] and large language models, will 
enable deep understanding of the longitudinal prediction and reveal 
biases in the model. The learned explainable knowledge may be 
validated by the knowledge base or enrich the knowledge base. Human-
understandable explanations will finally be formed and evaluated [5]. A 
team led by medical experts in the supervisory team will assess the 
explanations for better model understanding and improvement.  
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