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Abstract. Data harmonization is an important step in large-scale data analysis and
for generating evidence on real world data in healthcare. With the OMOP common
data model, a relevant instrument for data harmonization is available that is being
promoted by different networks and communities. At the Hannover Medical School
(MHH) in Germany, an Enterprise Clinical Research Data Warehouse (ECRDW) is
established and harmonization of that data source is the focus of this work. We
present MHH’s first implementation of the OMOP common data model on top of
the ECRDW data source and demonstrate the challenges concerning the mapping of
German healthcare terminologies to a standardized format.
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1. Introduction

The OMOP common data model is a relevant data model in health care, supported by the
growing open science community OHDSI (Observational Health Data Sciences and
Informatics) to generate populate-level evidence [1, 2]. Since a few years, the usage of
the OMOP common data model in Germany has also been growing. First projects show
the possibilities and limitations concerning the mapping of German health care
terminologies to OMOP [3, 4]. As the benefit of the OMOP common data model lies in
health care data usage explicitly for retrospective research, it is crucial for clinical and
epidemiological researchers to access more real world data for their studies in a
standardized format.

The Enterprise Clinical Research Data Warehouse (ECRDW) at the Hannover
Medical School (MHH) delivers a relational, error-corrected and plausibility-tested data
model [5]. In March 2023, the ECRDW contains data from more than 2,4 million patients
with approximately 3,2 billion data points. The reuse of these clinical data by expanding
their harmonization is realized in different projects [6, 7]. Against that background, the
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MHH started 2022 the first OMOP common data model project funded by EHDEN
(European Health Data & Evidence Network [8]) as a data partner. The federated
EHDEN network focusses on standardizing health care data sources to the OMOP
common data model. The advantage of participating in EHDEN lies in faster, multi-
centre and evidence-based studies using the health care data that are already available.
Due to the harmonised data model, there is no need to agree on a data model, nor on
analysis algorithms in the EHDEN network.

2. Methods

The OMOP common data model is a person-centric model with domain-oriented
concepts (a. e. conditions, procedures, measurements) [9]. Standard vocabularies in
OMORP are for example SNOMED and LOINC. A key element is the preserved data
provenance, which means that original codes are stored within the common data model.

We implemented OMOP common data model for data sets, which include core
medical data: demographic data, accounting case data, transaction data, medical risk
factors, diagnoses, procedures, laboratory values and data about vital status of patients.
The design of the data mapping and the ETL process was performed by using the tools
White Rabbit and Rabbit-In-A-Hat [9]. For the mapping, three different procedures are
necessary: available standard terminologies, non-standard to standard terminologies and
hospital-specific vocabularies to standard vocabularies. The mapping of non-standard to
standard terminologies is supported by the OHDSI community and mapping tables are
available, even though the tables are not always up-to-date (Tab. 1). The mapping of
hospital-specific vocabularies required a manual mapping (Tab. 1), which is performed
using the tools Usagi and ATHENA, a web application for standardized vocabularies [9].

Table 1. Mapping tables for the mapping of source data to OMOP common data model at the MHH

Source vocabulary Description Status
LOINC Logical Observation Identifiers Names and Available in ATHENA
(standard vocabulary) Codes (Regenstrief Institute)
ICD10-GM International Classification of Diseases Tenth Available in ATHENA
(non-standard vocabulary) Revision, German Edition
OPS Operations and Procedures Classification Available in ATHENA
(non-standard vocabulary)
Laender Countries of patients origin Source-to-concept-map
Orgfa Departments and divisions of the hospital Source-to-concept-map
Bewegungen Transaction/transfer of patients Source-to-concept-map
Risikofaktoren Medical risk factors, special issues Source-to-concept-map
Laboreinheiten Units of laboratory measurements Source-to-concept-map

For the implementation of the ETL processes, SSIS (SQL Server Integration
Services) tools were used. The infrastructure divides between ECRDW as the data source
on the one hand (MS SQL based server) and the OMOP infrastructure on the other hand
(Linux server based with MS SQL environment).

3. Results

After data mapping and implementation of the ETL processes, following mapping results
concerning the mapping of codes and records were achieved (see Tab. 2).
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We observe successfully mapped records in the domains procedure, measurement,
conditions, observation, and visit_occurence. Missing results (“NA”) are found in the
domains device and drug, where source data are not available in a digital format. We
further observe missing results in the domains observation-unit and observation-value,
because our observation data do not contain numeric data with units.

Table 2. Results of the mapping concerning codes to standardized vocabularies and the percentage of records.

#Codes #Codes %Codes #Records #Records %Records
Domain Source Mapped Mapped  Source Mapped Mapped
procedure 10,918 10,918 100.00 3,463,529 3,463,529  100.00
device 0 NA NA NA NA NA
drug 0 NA NA NA NA NA
measurement 466 466 100.00 3,262,478 3,262,478  100.00
observation-unit 0 NA NA NA NA NA
observation-value 0 NA NA NA NA NA
condition 11,730 11,610 98.98 5,789,740 5,763,302  99.54
observation 198 194 97.98 544,255 541,425 99.48
visit_occurrence 623,862 623,862 100.00 623,862 623,862 100.00
measurement-unit 54 50 92.59 2,266,709 2,095,215  92.43

4. Discussion

We were able to map a large number of patient data. Limitations are clinical data, which
are not coded, and especially medication data, which are not available in our case
(domain drug). Due to a planned conversion of the hospital information system at the
MHH, we expect digital available medication data. We are working on improvements in
our mapping efforts, but country-specific vocabularies and hospital-specific catalogues
will be challenging points in data harmonization.

5. Conclusion

Building on these results we are extending the mapping to intensive care data and data
concerning rare diseases (diagnoses codes with orphanet codes). To verify our local
structure and to determine the procedure concerning ethical and legal aspects for study
requests on OMOP common data model, a proof of concept study is planned. Afterwards
we will be able to start first study requests for large-scale data analysis together with
other German healthcare institutions, where the OMOP common data model is also
implemented.
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