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Abstract. Health data collected in clinical trials and epidemiological as well as public health 
studies cannot be freely published, but are valuable datasets whose subsequent use is of high 
importance for health research. The National Research Data Infrastructure for Personal Health 
Data (NFDI4Health) aims to promote the publication of such health data without compromising 
privacy. Based on existing international standards, NFDI4Health has established a generic 
information model for the description and preservation of high-level metadata describing 
health-related studies, covering both clinical and epidemiological studies. As an infrastructure 
for publishing such preservation metadata as well as more detailed representation information 
of study data (e.g. questionaries and data dictionaries), NFDI4Health has developed the Ger-
man Central Health Study Hub. Content is either harvested from existing distributed sources 
or entered directly via a user interface. This metadata makes health studies more discoverable, 
and researchers can use the published metadata to evaluate the content of data collections, 
learn about access conditions and how and where to request data access. The goal of 
NFDI4Health is to establish interoperable and internationally accepted standards and pro-
cesses for the publication of health data sets to make health data FAIR. 
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1. Background 

Personal health data cannot be shared publicly due to data protection regulations. Even with 
the explicit consent of the study subjects for the subsequent use of the data for research pur-
poses, the data collectors must exercise special care to protect and prevent misuse of the 
data. Unfortunately, to date, this has resulted in data being hidden within institutional bound-
aries and very limited data discoverability. Data reuse depends on whether data analysts are 
already familiar with the data collections or whether accompanying literature publications 
draw attention to the data sets. In the latter case, further information must often be obtained 
through direct contact with the data collectors. Undoubtfully, reuse of personal health data is 
a necessary step for further scientific advances. The COVID-19 pandemic has shown that 
discoverability of health data is enormously important and that information about health data 
should be published according to the FAIR principles. 

2. Newly established publication standard by NFDI4Health 

NFDI4Health [1] and the NFDI4Health Taskforce COVID-19 [2], in collaboration with various 
stakeholders, have created an information model that maps to domain-specific, as well as 
overarching metadata standards, and implemented this in a tailored technical infrastructure to 
enable data publication from personal health studies. Furthermore, the necessary materials 
and documentation were created to disseminate and engage the community in this effort.  

2.1 Generic metadata model 

A generic metadata standard tailored to the publication of clinical, epidemiological, and public 
health studies has been developed [3] (see Fig. 1 for an overview). This metadata schema is 
modular: in addition to a common core module, it includes modules specific to certain sub-
domains. These are currently focused on the NFDI4Health use cases and have been devel-
oped based on input from domain experts. The metadata combines common elements and 
their controlled vocabularies (value sets) and can be used to describe studies with their corre-
sponding resources (e.g. instruments, data collections, documents, data dictionaries, etc.), as 
well as study design and access conditions. Even without direct access to the data, these 
metadata provide all the information needed to be considered FAIR [4]. This is similar to a 
paper publication where access to full text or the underlying data may only be available upon 
payment of a license fee. It therefore can be considered as data publication for which we can 
also assign a Digital Object Identifier (DOI).   

Mappings to domain-overarching (e.g. DataCite [5]) and to health-domain specific 
standards, and other metadata schemas (e.g. the ECRIN Clinical Research Metadata Repos-
itory [6]), as well as clinical trial registries, such as the International Clinical Trials Registry 
Platform (ICTRP [7]) of the WHO, the German Clinical Trials Register (DRKS [8]), and Clini-
calTrials.gov [9], allow interfacing to external resources. To further enhance the interoperabil-
ity, we also make use of health-domain specific ontologies (e.g. SNOMED CT [10]) and data 
interoperability standards, e.g. by implementing the metadata schema as profile in HL7 FHIR 
[11]. 

2.2 The German Central Health Study Hub 

The German Central Health Study Hub (Health Study Hub for short) was initially developed to 
improve the findability of German COVID-19 studies (see Fig. 2). From the start, the Health 
Study Hub offered not only searches of study- and document-related preservation metadata, 
but also advanced searching, filtering, and comparison of individual questionnaires or varia-
bles.  
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The Health Study Hub allows the capture of preservation information about a study and 
associated documents directly via a user-friendly web-based data capture template or an ap-
plication programming interface. We are in the process of building further dedicated and in-
teroperable interfaces to existing platforms or services of data holding organisations to be able 
to transfer and reuse metadata. Furthermore, the Health Study Hub offers the possibility to 
publish study documents individually, especially the publication of questionnaires and variable 
catalogs is desired as those contain the most detailed information about available data. 

The Health Study Hub contains over 1600 data assets (1522 studies and 107 study 
documents) with the majority (1578) related to Covid-19. The scope of the system is currently 
being expanded to include all German clinical and epidemiological studies. In addition to the 
large number of automatically integrated resources, more than 300 items were entered directly 
by experts and were previously unavailable. We expect these numbers to increase significantly 
as a result of various projects already initiated within the NFDI4Health project. 

The technical implementation of the Health Study Hub was made possible by reusing 
and integrating existing software systems, in particular the Maelstrom Research Group's Mica 
software  [12] and the Dataverse software [13] of the Harvard Institute for Quantitative Social 
Science.  

Additionally, NFDI4Health is working closely with the Maelstrom Research group, which 
provides the majority of studies and study catalogs worldwide, to further establish this type of 
data publication internationally.   

2.3 NFDI4Health support for data publication 

Besides publication guidelines, that explain the process and concepts of publication of per-
sonal health data, NFDI4Health provides further information and training related materials on 
the subject. Additionally, workshops and hands-on trainings tailored to subdomains (e.g. nutri-
tional epidemiologic) were conducted and further are planned. Ultimately, data stewards pro-
vide on-demand detailed support related to data publication. 

3. Conclusions and Future Work

Building blocks to enable the publication of personal health data, a tailored and interoperable 
metadata model, the adaptation of standards and the technical implementation in the German 
Central Health Study Hub are available to the community. In addition, documentation, training 
and information on the publication process have been created and shared. Acceptance and 
use of the publication process is key to success and so close interaction with the community 
is crucial. The NFDI4Health approach points the way to FAIR publication of health data without 
disclosing protected data.  In order to establish the publication of health data as a national and 
international standard, we are in a process of exchange with different national and international 
stakeholders and invite all interested parties to test and evaluate and provide feedback on the 
products created. We are keen to adapt and enrich the information model and services to 
integrate further needs. To this end, further mappings of the metadata model to other domain-
specific metadata standards are planned, such as those of the German Human Genome-Phe-
nome Archive (GHGA), the  EU Clinical Trials Portal CTIS or  the European Rare Disease 
Registry Infrastructure (ERDRI).  Mappings to common metadata schemas such as the draft 
specification of the Data Documentation Initiative Cross-Domain Integration (DDI-CDI) or the 
J-PAL gold standard from MIT will also be considered, leading to further interoperability.
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Figure 1. Subdomain-overarching NFDI4Health metadata schema designed in a modular 
way (schematic sketch) 

 

Figure 2. Screenshot of German Central Health Study Hub 
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