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Case Study - FAIRVASC Project

Modelling temporal healthcare data supports medical professionals 
to comprehend disease patterns, evaluate patient histories, identify 
relationships in clinical events, and make informed predictions for 
improved patient care [1, 2]. A number of RDF-based approaches to 
modelling temporal data in KGs exist, including “standard 
reification”, and “singleton property”[3, 4]. However, to the best of 
our knowledge, the current RDF based temporal data modelling 
approaches have not been systematically evaluated using a 
healthcare use case. Existing approaches have produced different 
results in terms of complexity, and performance which require 
further evaluation and comparison [5].

Conclusion and Future Research

Two well-known approaches for adding temporal data to a KG were 
chosen including singleton property and standard reification. The 
evaluation was performed based on the six phases of the evaluation 
framework and the healthcare use case. The data included details
regarding the medications utilized for patients, including both the
start and stop dates for each medication. A temporal ontology was
designed based on identified approaches, RDF data was generated
using the R2RML engine using the designed ontology. RDF data
were imported into a triple store and queried using SPARQL.

This study proposed an evaluation framework for evaluating 
temporal data modeling approaches in KGs. The results of this 
research aim to guide data and knowledge engineers in evaluating 
various temporal data modeling approaches within KGs. With this 
knowledge, they will be able to choose the methods that will best 
meet their needs when modeling temporal health data in graph 
databases. Such choices contribute to the advancement of 
designing graph databases for health information systems. Future 
research should aim to enhance the evaluation framework by 
encompassing a wider array of healthcare scenarios, refining the 
metrics used, and conducting scalability assessments with larger 
datasets. This will help ensure a more comprehensive 
understanding of how well the framework performs across 
various healthcare situations and when handling substantial 
amounts of data. 

Evaluation Framework

An evaluation framework is proposed to evaluate temporal data 
modelling approaches in KGs. The evaluation framework 
components consist of six phases and their associated artefacts. 
Each phase is designed to contribute to the evaluation of temporal 
data modeling approaches in KGs. Figure 1 depicts the components 
of the evaluation framework. The evaluation actions are displayed 
in white rectangles, while the artifacts are highlighted within grey 
shapes.

FAIRVASC [6, 7] is a research project of the European Vasculitis 
Society and RITA European Reference Network . The Rare Kidney 
Disease Registry and Biobank (RKD)   is one of the seven FAIRVASC 
registries and is also the source registry for this paper. The 
evaluation framework was applied to a healthcare use case that 
addresses modeling medication data for patients with the rare 
disease anti-neutrophil cytoplasmic antibody (ANCA) Associated 
Vasculitis (AAV). This study concentrated on a subset of the RKD
registry. The dataset contains a total of 600 patients.

The comparative analysis between the singleton property and 
standard reification approaches provides insights into their 
performance and complexity within the realm of RDF data 
modeling. In terms of modeling complexity, the singleton 
property method exhibited a lower number of statements and 
generated fewer additional triples when incorporating temporal 
aspects. It also demonstrated reduced resource redundancy 
compared to the standard reification approach. While assessing 
performance metrics, there isn't a notable difference between 
the two approaches, primarily attributed to the limited size of 
the dataset. The assessment of singleton property and standard 
reification approaches provided insights into their capabilities 
and limitations in handling temporal healthcare data within RDF-
based KGs. However, it's important to note that these 
experiments do not aim to provide an exhaustive and 
comprehensive evaluation, as this would be out of scope of this 
paper. To achieve thoroughness, multiple triple stores would 
need testing using the proposed evaluation framework and 
identical experimental settings.
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Figure 2- Ontology based on Singleton property (Left side) and standard Reification (Right side) data 
modelling approaches

Figure 1- Evaluation framework for evaluating 
temporal data modelling approaches in Knowledge 
graphs
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