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Introduction: The healthcare domain is increasingly adopting IoT and Electronic Health 

Record (EHR) systems, generating vast volumes of healthcare data. This shift is driven by 

the growing need of delivering the right information to the right individuals, at the right 

time. The latter underscores the importance of adopting a comprehensive strategy for 

efficiently processing, utilizing, and analyzing health-related data to not only enhance 

overall healthcare management but also for the provision of timely and personalized 

prevention strategies. The latter is of highest importance especially in scenarios where 

lack of effective treatments (such in dementia) or poor survival rates (such in pancreatic 

cancer) renders typical healthcare strategies ineffective. In this article, we introduce a first 

software prototype, and high-level architecture, as well as the fundamentals and 

specifications of such an innovative and integrated healthcare platform that is designed 

and developed for processing and analyzing integrated healthcare data in challenging 

healthcare scenarios. This platform is realized in the context of two different EU-funded 

projects dealing with pancreatic cancer and dementia and frailty respectively. The iHELP 

[1] and the COMFORTAGE projects. Through leveraging techniques from the domains of 

Artificial Intelligence (AI) and Big Data management both projects seek to combine 

person-centred and evidence-based innovations and personalized solutions. Following a 

multidisciplinary approach, they strive to provide healthcare professionals with reliable 

risk modelling, analysis, monitoring, and prediction techniques so that individuals (at risk 

of developing the aforementioned diseases) can be provided with timely, reliable, and 

personalized prevention and intervention measures. 

Proposed Methodology: The reference architecture of the introduced platform is 

consisted by 5 different building blocks or sub mechanisms: (i) Data Collection & Ingestion, 

(ii) Data Standardization and Qualification, (iii) Data Analysis, (iv) Monitoring and Alerting 

and (v) Decision Support System. The integration of these different building blocks results 

on an end-to-end integration and exploitation of the raw data though this novel and 

holistic platform. Below the AI-based components will be explained: 

Data Analysis 

The Data Analysis building block is where the predictors for analyzing the data (as they 

have been transformed into the so-called Holistic Health Record (HHR) format [2]) are 

executed. Two types of predictors have been integrated with this platform so far: a 

personalized predictor and a predictor and risk identifier. The first predictor is based on 

data around specific diseases and specific risks identified for individuals within the 

integrated (HHR) datasets. With this functionality it has been possible to develop 

personalized health models that enable the identification of disease(s) and their 

contributing factors. This predictor has allowed the development of prediction 



mechanisms for certain risks, based on the analysis of disease-centric trends and 

patterns. The second predictor is based on deriving the disease- and risks- related 

knowledge from the integrated (HHR) data by using AI-based novel anomaly detection 

algorithms. Given the multitude of data sources hosting and providing patients’ data, this 

predictor has been developed to robustly detect risks based on the analysis a variety of 

(historic and real-time) data for each patient and by doing so also provide relevant 

predictions and assessments (correlations, trend, pattern, underlying factors, etc.) on 

individuals’ health status. These predictors combine facts from streaming data not 

necessarily related to health (e.g., lifestyle and social interactions), collective 

knowledge/intelligence and information related to the individual (e.g., from the health 

records and the stored health status monitoring data). The analysis of these combined 

facts provides knowledge referring to different types of risks and their evolution in time. 

Another aspect of this second type of predictor is that it enables to evaluate the impact of 

different symptoms, decisions, and environmental conditions regarding the same 

situation-dependent attributes such as lifestyle choices, mobility modes, etc. 

Decision Support System (DSS) 

The DSS is the user interface and access point to this platform and has a two-fold 

objective. On one hand, it seeks to provide several functionalities that allow HCPs and 

healthcare stakeholders to make decisions based on im-proved data analytical outcomes. 

The DSS provides query building, analytics, and visualization mechanisms that access the 

HHR integrated data and present the analytic outcomes to the end users in a way that 

eases the understanding, interpretability and explainability of the analytic models. The 

dashboards are designed to offer improved explainability on the analytical models 

allowing the HCPs to select multiple data analytic models for a wide range of scenarios 

and view numerous different visualizations and model comparisons. This helps the HCPs 

to enhance their knowledge and understanding on outcomes of the models and better 

interpret the final insights of them. On the other hand, the DSS mechanism can also be 

exploited by more technical users and AI experts e.g., model builders. These users can 

use the DSS to design different dashboards with the visualization and presentation of the 

and provide these dashboards to the relevant HCPs. A model builder can use a palette of 

SQL-like, analytical and visualization operators to create pipelines/workflows of 

transformations and visualizations over the results of the analytical algorithms. Following 

this robust approach and integration of different tools the DSS offers a set of generic 

dashboards that help both, the technical and non-technical users, to extract enhanced 

and more evidence-based decisions. 

Monitoring and Alerting 

Having collected the data (both primary and secondary) about the patients in a holistic 

and standardized (mapped into HHR) manner, the guidance of the patients through early 

identification of disease is the Monitoring and Alerting mechanism. This mechanism has 

a two-fold objective, as it aims to optimize decision support for HCPs, while also offering 

improved personalization of risk mitigation and prevention plans and the fine-tuning of 

goal settings. It offers HCPs an interface to define offline rules, evaluate them online, 

propose dialogues for their consideration, and make final selections for delivering them 



to patients. In that context, its main objective is to give HCP the ability to assign mitigation 

plans and respective recommendations to a specific individual and then to monitor and 

assess the effect of these recommendations and plans in the QoL of the individual. 

 


