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Abstract. The availability of clinical data for researchers is crucial for an
improvement of healthcare and research. For this purpose, the integration,
harmonization and standardization of healthcare-data from various sources in a
clinical data warehouse (CDWH) is highly relevant. Our evaluation taking into
account the general conditions and requirements of the project, led us to choose the
Data Vault approach for the development of a clinical data warehouse at the
University Hospital Dresden (UHD).
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1. Introduction

A clinical data warehouse (CDWH) can be used to integrate and to harmonize medical
data from various clinical sources in a central repository [1].The major requirements
given by the Medical Informatics Initiative (MII) [2] and the general conditions of the
implementing hospitals (i.e. available staff and budget) lead to the following question,
addressed in this paper:

Which DWH modeling approach offers agile and flexible development of a CDWH
according to volatile requirements of the MII for a small development team with limited
budget, limited time and the aim to develop a framework for performant analytics of
medical data?

2. Methods

We investigated the most suitable modeling approach for the CDWH based on the
specific conditions at the University Hospital Dresden (UHD) and the requirements of
the MII [2], conducting a selective literature research while considering the determining
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factors of the healthcare environment and the characteristics of heterogeneous medical
data.

3. Results

A flexible and agile development process (Indicators for evaluation are marked
cursively) is essential in order to make required adjustments caused by volatile
requirements [2] and changing data sources without being limited by the necessity to
redesign the entire data model.

According to Yessad and Labiod (2016) and Naame and Jovanovic (2016), the DV
approach is the most suitable choice in terms of philosophy, methodology and
architecture, data integration and extraction, transform, and load (ETL), as well as data
modeling. This approach is superior to the approaches of Inmon and Kimball in various
aspects and can effectively address the challenges of agile data-integration,
-management, and -governance. DV also follows an agile methodology, which results in
faster deployment times and lower costs of development, compared to the other
approaches, benefitting by its flexibility in handling new analytical requirements and
changes to the source data model(s) [3,4].

4. Discussion and Conclusion

While the Data Vault approach offers many benefits such as flexibility, productivity, and
scalability, it also has a higher level of complexity due to the high data standardization.
In order to facilitate analysis and reporting, (dimensional) data marts (i.e. i2b2, OMOP
CDM, MII core dataset, TriNetX) are used with the Data Vault approach in the CDWH
of the UHD. These data marts need to adapt and reflect any changes in data sources
through modification of the data delivery to the marts. It is important to consider this
additional layer of complexity when implementing a CDWH using the DV approach. In
order to identify and address potential bottlenecks in analytical performance, we
regularly need to monitor and evaluate the performance and complexity of the CDWH.
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