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Please copy the "Specific Objective(s)" statement, entered on your application form, in the space below.

Aims: Develop a Bayesian probabilistic graphical model that, given both baseline neuropsychological measures and baseline multimodal magnetic resonance imaging (MRI), optimises the quantitative prediction of future cognitive impairment in Parkinson’s disease (PD) at the level of the individual. It will also: 
(a) Determine whether Bayesian methods improve prediction relative to standard methods currently in common use, such as logistic regression and support vector machines. 
(b) Develop a model structure that is sufficiently general to allow improved prediction when additional measures, such as serial scans or additional imaging modalities (e.g., network connectivity), are available, and which can be applied to prediction of decline in other neurological conditions currently under study at the NZBRI (Alzheimer’s, multiple sclerosis, and Huntington’s).
Briefly describe how successful you were in achieving the stated objective(s).  If the objective(s) was not achieved, explain why that is the case and describe what you did manage to achieve.

The project was successful and resulted in a useful model for predicting which individuals with Parkinson’s disease are most likely to develop dementia. The model performs better than any existing method. This model is now being extended to include new measures which should further improve predictions. 
Briefly describe any interesting outcomes which might not have been considered in your original objectives (if any).

The model is being used for both further understanding the disease process and also potentially altering the disease process:

(1) It is being used in a Health Research Council project to select individuals with Parkinson’s disease that are at risk of developing dementia. In these individuals PET scanning is then used to examine abnormal proteins that are the diagnostic criteria for Alzheimer’s disease. This project will provide further insight into the process of dementia in Parkinson’s disease.
(2) It is being used for a CoRE Brain Research New Zealand funded project to select individuals that have mildly increased risk of developing dementia and whether cognitive and physical exercise can slow down the process.
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