
 

 

 

 

   

 

 

Project description 

Dementia can be caused by different etiologies, including Alzheimer’s disease, 
frontotemporal dementia, Lewy body dementia and vascular dementia. Uncovering the 
underlying etiology is important for suitable patient care but remains difficult due to 
disease heterogeneity and overlap. The diagnostic process is inherently multidisciplinary, 
involving a range of diagnostic tests including brain MRI, neuropsychological testing, and 
blood plasma and/or cerebrospinal fluid analysis. 

AI has potential to provide data-driven support by integrating these multimodal data to 
predict the most probable etiology. Specifically, deep learning models are suitable as 
these can extract fine-grained features from imaging data. However, the development of 
multimodal diagnostic models is complicated by two factors. First, imaging data and non-
imaging data are often integrated by concatenating the non-imaging data to the feature 
vector. However, there may be better ways of performing this data integration, resulting in 
improved model performance, e.g. through cross-attention. Second, input data is often 
missing not at random, i.e. which diagnostic test a patient receives correlates to their final 
diagnosis. Not accounting for this might result in models that learn short-cuts in the data 
and do not make a meaningful prediction. 

This student project focuses on addressing these two challenges in the context of 
etiologic dementia diagnosis. More specifically, the student will: 

1. Develop a multimodal deep learning model for etiologic dementia diagnosis of 
Alzheimer’s disease and frontotemporal dementia; 

2. Explore different methods for multimodal data integration; 
3. Explore different methods to account for data that is missing not at random, 

mainly focusing on brain MRI and neuropsychological tests. 

Deep learning for etiologic diagnosis of 
dementia: multimodal data integration and 
missing data  
 
Research Line: Neuroimage Analysis & Machine Learning 
Project type:  Master Project 
Approx. duration: 6 to 9 months 

Interested in this project? 

Supervisor(s): Kaouther Mouheb and Myrthe van Haaften 

Email: k.mouheb@erasmusmc.nl; m.f.vanhaaften@erasmusmc.nl  
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