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Abstract. Common data models provide a standardized way to represent data used
in federated learning tasks. The aim of this review was to explore the development
and use of common data models to harmonize electronic health record data in
health research. The data search yielded 724 records, of which 19 were included
for this study. None of the research focused on nursing specific topics. All studies
either utilized the Observational Medical Outcomes Partnership (OMOP) common
data model, or developed a model partly based on the OMOP. A roadmap to guide
research for the development of common data models for federated learning are
warranted.
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1. Introduction

Artificial intelligence -based models trained with patient data are bound to
revolutionize nursing by enhancing identification of health problems, care provision,
and patient outcomes. Vast amounts of electronic health record (EHR) data from
different sources are needed to ensure the accuracy and generalizability of these models
[1]. Federated learning is an approach to train the models using EHR data sets from
different institutions and beyond the national borders without the need to share the data
itself [2]. Common data models (CDM) provide a standardized way to represent the
data used in federated learning tasks [3]. The aim of this review was to explore the
development and use of CDMs to harmonize EHR data in health research. The results
can be used to support federated learning tasks in nursing research.
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2. Methods

For this review, two databases (PubMed, CINAHL) were searched for articles
describing the development and use of CDMs to harmonize EHR data in health
research. The search included no limitations regarding the setting, patient population or
methodology. Studies that did not describe the transformation of clinical EHR data for
a CDM were excluded.

3. Results

A total of 724 records were retrieved from the databases. After the removal of 195
duplicates, 529 records were screened through title and abstract screening. Full text
review included 239 articles, of which 19 were included for this study. None of the
research focused on nursing specific topics. All studies either used the Observational
Medical Outcomes Partnership (OMOP) Common Data Model (n=16) or developed a
CDM partly based on the OMOP (n=3). The development of CDMs were not described
in the articles, nor did the articles describe the use or development of CDMs for
federated learning purposes. Nine of the articles described the harmonization of
different data sources (e.g. electronic health record data, health claims data), eight
described the harmonization of one EHR dataset to align with the commonly used
OMOP CDM, and two described the harmonization of EHR datasets from different
nations for an international collaboration.

4. Conclusions

CDMs have gained traction in health research, yet their utilization in nursing research
is still lacking, and comprehensive descriptions regarding their development or
utilization were not identified in this review. A roadmap to guide research and
development of CDM for federated learning are warranted, considering the varying
contexts and environments, as well as different legal and ethical aspects related to the
use of highly confidential data in transnational federated learning tasks.
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