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ABSTRACT

Electronic health records (EHRs) store extensive clinical information such as medical history,
prescriptions, and medications. According to HIPAA regulations, these records must be stored for
many years, leading to the accumulation of large volumes of data, much of which remains unused.
This unused information, referred to as dark data, includes unstructured or overlooked data stored in
archives, consuming storage without being analyzed. Dark data may hold untapped potential in
identifying disease patterns and enabling early diagnosis. When properly extracted and analyzed, it
can reveal hidden insights that improve patient outcomes and medical decision-making,

This research work develops an early prediction model for AD by discovering and using novel
disease predictors that are often hidden as "dark data" in electronic health records (EHRs). The study
began with an exhaustive literature review in order to determine factors previously disregarded with
the onset of AD. These factors were later validated with clinical experts. The first objective of this
research is to extract relevant new predictive parameters, like GlyHb, a biomarker of diabetes, which
acts as dark data in the EHR. These indicators need to be identified and extracted from unstructured
medical records, followed by a statistical, clinical, and technical validation to ensure the
trustworthiness of the data and the clinical relevance of using these features in predictive modeling.
The second objective is to identify significant AD triggering parameters by addressing
dimensionality reduction issues and multicollinearity by designing a two-tier ensemble regression
model for establishing feature importance and for providing strong predictive performance. Finally,
in order to understand the association between the diseases, an adaptation of the Apriori algorithm
and the decision tree is used to build predictive rules, and the model's validation is done
mathematically, through a preclinical prediction calculator, offering a solid mathematical foundation
for addressing the research gap, The methodologies used in the research work outperformed the
existing methods, thereby justifying the use of dark data in enhancing the early predictions of AD.
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