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Abstract

Research data management (RDM) in the health sector is highly diverse and complex
due to ethical (Viberg-Johansson et al., 2022) legal, (European Commission, 2016)
considerations, and multiple stakeholders (Maurer et al., 2022), to name but a few. In
recent years, the professional field of data stewardship has emerged to address these
challenges. However, the exact roles and responsibilities of data stewards, as well
as effective ways to implement data stewardship within institutions, remain unclear
(Seidlmayer et al., 2023).

The aim of this paper is to explain our strategy for establishing RDM for clinical and
epidemiological studies within the National Research Data Infrastructure for Personal
Health Data (NFDI4Health). In NFDI4Health, we conducted a pilot project to exam-
ine how library-based data stewards specialising in RDM (infrastructure-specific) and
discipline-specific data stewards working in research institutions can work together
to successfully implement RDM in research institutions and projects.

The pilot project was designed to run two pilots, one with epidemiological studies and
one with clinical studies. The pilot identified both the infrastructure- and discipline-
specific data stewards as important profiles in the spectrum of data management im-
plementation and how their situated, collaborative learning contributed to successful
outcomes. The experiences of the involved institutions are presented, and the main
features of the two approaches are outlined within the NFDI4Health pilot project.

1 Introduction

NFDI4Health’s overall aim is to make research data FAIR' by developing support ser-
vices and training for data providers and users (Fluck, 2020). Thus, NFDI4Health
develops the information infrastructure to support and promote FAIR research data
management. Staff familiar with FAIR data and NFDI4Health services is required to
manage and curate data collected during the research process.

Data stewards are key connectors between researchers, professionals and in-
frastructure providers, facilitating collaboration and access to resources such as
NFDI4Health. Research libraries can act as central hubs for supporting data steward-
ship, providing RDM guidance and offering training and support services enhancing
research practices. Although the emerging field of data stewardship (Rosenbaum,
2010) plays a crucial role in implementing effective RDM practices, exact roles,
responsibilities and best implementation strategies are not fully understood (Seidl-
mayer et al., 2023). This pilot project in NFDI4Health investigates the collaboration
between library-based data stewards and researchers in studies. It serves as a model
for establishing data stewardship in clinical and epidemiological research via studies.

"Findable, Accessible, Interoperable, Reusable (Wilkinson et al., 2016)
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The project also explores the relationship between RDM knowledge in libraries and
different research disciplines to enhance outcomes for both (Shutsko & Lindstadt,
2020). It turns out that engaging with other local information infrastructure providers
is instrumental. The data steward pilot was run jointly by ZB MED ? and the University
of Bonn with an infrastructure data steward for epidemiological studies and the
University and City Library Cologne and the ZKS Cologne (Centre for Clinical Studies
Cologne) with a data steward for clinical studies from October 2020 for three years.

Ethical considerations (Viberg-Johansson et al., 2022), data protection regulations
(European Commission, 2016), and the involvement of multiple stakeholders (Maurer
et al., 2022), make health RDM highly diverse and complex. Prospectively planned
studies typically produce well-structured, quality-assured data but often rely on
institute-specific local solutions. This fragmentation hampers discovery, linkage and
reuse across studies and motivated this pilot.

1.1 Initial situation

A key NFDI4Health service is the Health Study Hub (HSH), a data portal where re-
searchers can publish (meta)data from clinical and epidemiological studies ?, thereby
addressing the “F” in FAIR. To support HSH use, NFDI4Health provides data stew-
ard assistance. Data stewards involved with infrastructure such as the HSH typi-
cally possess broad RDM expertise and familiarity with metadata and FAIR concepts.
Discipline-specific data stewards from research institutes, however, often have less
generic RDM experience, but contribute deep domain knowledge (either from epidemi-
ology or clinical research) crucial for understanding and reusing data. This is partly
because libraries serve broad, cross-disciplinary users. Data stewards in the infras-
tructure domain focus on generic RDM aspects (either through learning on the job or
further education, e.g. library specific such as MALIS?). Discipline-specific data stew-
ards are usually domain researchers who have become data stewards in their own
field (Seidlmayer et al., 2023). Data stewards are needed in both infrastructure and
research. However, they differ in their areas of expertise and the stakeholders they
engage with (Jetten et al., 2021; Katzensteiner, 2022; Seidlmayer et al., 2023).

This pilot project aims to combine the knowledge of the infrastructure provider and
the research party by liaising a data steward from the infrastructure provider with a
researcher or data steward from the research party.

27B MED Information Centre for the Life Sciences, Cologne

$Health Study Hub https://health-study-hub.de/

“Master in Library and Information  Science: https://www.th-koeln.de/studium/
bibliotheks--und-informationswissenschaft-master_3202.php
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1.2 Approach and development of the data steward pilot

To better understand the researchers’ current needs in both primary study types of
NFDI4Health, the project ran two parallel pilots in epidemiology and clinical research
from 2020-2025. The epidemiological pilot involved ZB MED in collaboration with
the University of Bonn, the clinical pilot was conducted by the UCL Cologne with ZKS
Cologne.

Data Steward at Library Data Steward at Library

7B MED UCL Cologne
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| ZKS (Centre for Clinical
1

: Trials) at Cologne

1
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Figure 1: Communication path between data steward and researcher in the two pilot
projects

Three main objectives were defined:

+ Optimising the existing RDM strategy and implementing a revised strategy for
the research institute/study based on the identified researchers’ needs.

+ Developing and realising a publication standard for the HSH data portal to sup-
port researchers in entering their metadata.

+ Developing a training concept to train researchers in RDM, covering basic RDM
aspects as well as guidance in using NFDI4Health services such as the HSH or
publication guidelines.

Methods for achieving each objective were then empirically selected.
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2 ZB MED/University of Bonn (DONALD study)

The ZB MED infrastructure-related data steward collaborated with a University of
Bonn discipline-specific data steward involved in the DOrtmund Nutritional and An-
thropometric Longitudinally Designed (DONALD) study (Kroke et al., 2004; N6thlings,
2025), an epidemiological study which investigates diet, development, metabolism
and health from infancy to adulthood.

The collaboration began with a structured interview based on an RDMO (RDMO, 2019)-
derived data management plan (DMP) containing over 80 questions on data classi-
fication, metadata and quality assurance to understand each others’ working meth-
ods. Prior to the exchange, the infrastructure-related steward had developed the HSH
publication policy (Lindstadt & Shutsko, 2022), a document assissting and guiding re-
searchers in publishing their metadata and study documents on the HSH through an
eight-step process. Based on the discipline-specific steward’s feedback, a visualised
publication workflow as well as metadata schema (Abaza et al., 2023) explanations
were added. The jointly developed RDM online training for 13 researchers from the In-
stitute of Nutritional Epidemiology (IEL) at the University of Bonn was split into two 90-
minute sessions on two days. Participation was not mandatory for the researchers. In
the training, the infrastructure-related data steward presented generic RDM concepts
and NFDI4Health services, and the discipline-specific data steward complemented
this by demonstrating their implementation within the DONALD study.

3 UCLC/Clinical Trial Centre

Unlike the Bonn case, UCLC sought access to clinical researchers via the Clinical Trial
Centre (ZKS). During the proposal’s design phase, clinical trial centres (ZKS) were iden-
tified as important RDM stakeholders, as they are responsible for supporting clinics,
departments, and institutes in planning, organising, and conducting clinical studies.
The goal of teaming up with another service provider was to pool expertise, under-
stand clinical researchers’ needs and develop tailored learning formats.

To establish a relationship, the UCLC data steward organised several meetings with
ZKS representatives, but found it challenging to develop a shared vision for collabora-
tion. The highly regulated clinical trials environment often leaves limited room for ex-
perimentation with new developments. Also, at that time NFDI4Health services were
still emerging, making the established service provider ZKS naturally more reluctant
to adopt them. Consequently, the collaboration was not extensive. Instead of an RDM
training session, two information sessions were held for members of the Medical Fac-
ulty at the University of Cologne °.

SInformation session at the School of Medicine at the University of Cologne (22.06.2022) and a
GAMMA lunch seminar for the medical faculty (26.09.2023)
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4 Results

4.1 Embedding of the data stewards and meeting the set goals

Within the pilot’s first two years, the three defined objectives had been fulfilled in the
epidemiological use case. As part of the improved RDM strategy, the DONALD study
was registered in the HSH and was thus made findable.

The researcher’s insightful feedback improved the publication policy and other
NFDI4Health services. They are now better suited to open cohort studies, such
as DONALD, since additional information and metadata fields were added. This
was confirmed in feedback discussions by other researchers who added their cohort
studies into the HSH. The two data stewards (infrastructure-related and the discipline-
specific of DONALD) continued collaborating on the development of an RDM training
programme. According to her own statements, the discipline-specific data steward
could increase her awareness and knowledge of RDM concepts and methods, as well
as her understanding of her interfacing role.

The training’s results were published in a training handbook by NFDI4Health (Dierkes,
First, et al., 2023), compiling different training options, approaches, and descriptions
of the required skills. The training’s slide deck was published as an open educational
resource (First et al,, 2023). A subsequent feedback survey helped to improve fu-
ture trainings, ensuring alignment with researchers’ needs. The experiences and pro-
duced materials will inform the development of a-/synchronous training offerings in
NFDI4Health’s second phase.®

At UCLC, identifying the appropriate ZKS counterpart proved challenging for the
infrastructure-related data steward, highlighting the importance of selecting the right
contact. Later discussions indicated that operational and scientific management
should be more closely involved to demonstrate added value. Project managers
at ZKS could facilitate communication. An effective way to contact and support
researchers/studies is via the central institutional RDM service unit, such as the
Cologne Competence Centre for Research Data Management (C*RDM) (Curdt et al.,
2022), a partnership between the IT centre, the library and the research office. At
this point, a collaboration between the infrastructure-related data steward and an
EU-funded clinical study at the University Hospital Cologne has been established.
The study’s data strategy was developed from scratch, taking into account both
NFDI4Health and campus infrastructure perspectives. This also allowed us to pursue
the objectives of the pilot project for clinical studies. It became clear that depending
on the institutional environment (UCLC, ZKS, C3RDM, EU clinical study vs. ZB MED,

5We refer to synchronous training offerings as online or in-person training courses led by a trainer or
data steward. Asynchronous training offerings, on the other hand, are either e-learning courses or
explorable topics, tutorials, and so on, in a knowledge base.
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DONALD), research projects will be at different stages of their life cycle and therefore
approached differently. "Support Research Recommendations for Data Stewardship
at Academic Research Institutions - The project DataStew”(Dierkes, Fiirst, et al., 2023)
supports this. DataStew’s central finding is that there is not one way to implement
data stewardship, as it is highly dependent on the local conditions. By comparing
this pilot's results and DataStew, we could identify both the infrastructure-related
and the discipline-specific data steward as important profiles in data stewardship
implementation, and highlight their situated, collaborative nature (Cook & Brown,
1999).

4.2 Competencies of the data stewards

The pilot showed that its success depended not only on the data stewards’ individual
respective specialist skills, but rather on the combination of their skills.

We found that effective RDM implementation and teaching requires:

- one data steward with deep, broad RDM expertise (data lifecycle, technical, or-
ganisational, and legal aspects)
+ another data steward with strong domain knowledge (e.qg., epidemiology)

When combined with the RDM perspective, the discipline perspective provides the ap-
propriate context for the training’s target group. This demonstrates the added value
of teamwork. As a highly service-oriented profession, data stewardship involves regu-
lar interaction with ‘clients’, i.e. the researchers. Therefore, interpersonal skills are as
important as professional ones. The required competencies of data stewards in our
pilot also depend on their task profile — whether they work mainly in infrastructure or
research — as their expertise differs significantly. In this pilot, the two initial data stew-
ards responsible for infrastructure-related issues (at ZB MED and UCLC) were joined
by a data steward specialising in the relevant discipline (epidemiology and clinical re-
search). A list of competencies data stewards should have to be successful in their
respective fields was compiled within an Austrian study (Gruber et al., 2021). Based
on our observations, there is substantial overlap between our findings in this pilot and
theirs. Therefore, we have shortened and adjusted their lists in Tables 1 and 2.

The methodological skills listed in Table 1 are largely independent of the data stew-
ard’s background and stem from the service-oriented nature of the role. Strong com-
munication skills — such as clearly presenting information and mediating between
researchers and development teams — are essential when working with researchers.
As a result, these skills should be present in both the infrastructure and the discipline-
specific data steward, so that they can collaborate effectively (Williams, 2011).
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Table 1: Necessary methodological and specialist skills for data stewards.

Methodological skills Specialist skills

Presentation skills (e.g. for train- Knowing the research practice (D)
ing sessions)

Conflict management Research data management (RDM) knowledge (I, D)
Problem-solving techniques Basic programming knowledge (I, D)

Explain complicated issues in a Basic librarian knowledge (1)

simple way

Website design Data privacy and sensitive data knowledge (I, D)

Time management

Ability to ‘translate’ (be a media-

tor)

Community engagement

Knowledge management Licensing and copyright knowledge (1)
Open Science and FAIR data principles (I, D)
Knowledge in Digital Object Identifiers (DOIs) (I, D)
Experience in project application (D)
Basic public relations knowledge (1)
Basic database knowledge (1)
Good command of English
Knowledge of funding guidelines

() indicates the skills that are particularly important for infrastructure-specific data stewards,
(D) indicates the skills that are particularly important for discipline-specific data stewards.

The interpersonal and social skills and the personal qualities listed Table 2 were of
great use when the infrastructure and discipline-specific data steward jointly devel-
oped and gave an RDM training to a team of IEL Bonn researchers. The collabora-
tion created a social learning space in which the two data stewards could learn from
and complement each other to support the researchers (Wenger-Trayner & Wenger-
Trayner, 2020). As aresult, the collaboration enabled the discipline-specific data stew-
ard to implement RDM in her research institution. In turn, the infrastructure-related
data steward acquired some basic understanding of epidemiology from the discipline-
specific data steward. However, in this phase of the project, the knowledge transfer
and learning potential mostly benefited the discipline-specific data steward, as it en-
abled her to better contextualise RDM practices in her discipline.
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Table 2: Necessary interpersonal social skills and personal qualities for data stewards.

Interpersonal skills Social skills and personal qualities
Technical affinity (1) Motivational capability

Willingness to engage in education and Helpfulness

training

Solution-oriented Persuasiveness

Well organised Empathy

Curiosity Cooperative ability

Adaptability and flexibility Good listener

Resilience Service-oriented (1)

Patience and persistence

Team player (I, D)

Communication Mediate between development and re-
search, collecting demands, ‘translation’
for development (1)

Tolerance + Openness

Creativity

Talent for explaining issues (at different

levels) (1)

Self-initiative (D)

Willingness to compromise

Assertiveness

() indicates the skills that are particularly important for infrastructure-specific data stewards,
(D) indicates the skills that are particularly important for discipline-specific data stewards.

5 Conclusion

Evidently, both discipline-specific and infrastructure-related data steward profiles are
necessary and complementary. The different infrastructure locations (the library and
the NFDI4Health consortium) and the institutional affiliation enable both data stew-
ards to leverage their networks and foster mutual contextualisation through collabo-
ration. As discussed in (Katzensteiner, 2022), role differentiation can be resolved by
combining technical and application-related knowledge in one person. Despite the
strategic decision to have two profiles, the discipline-specific data steward could be
levelled up with RDM skills through a certification course akin to the one presently
available in North Rhine-Westphalia (Slowig et al., 2023). This is a structured and in-
service training programme in RDM competencies development, targeting employees
working within information infrastructure as well as active researchers. “Data Train”,
run by the UBremen Research Alliance on RDM and data science is another exam-
ple The cross-disciplinary graduate programme in which NFDI4Health is a partner
(Dierkes, Seidlmayer, et al., 2023) targets doctoral students. Furthermore, the recently
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developed “Agents of Change” workshop supports this by introducing the perspective
of change processes into data stewardship (Manske & Zankert, 2024).

Conversely, training an infrastructure-specific data steward in foundational dis-
ciplinary skills (e.g., epidemiology) is more challenging, as it requires at least
undergraduate-level expertise and familiarity with the field's research culture. Due to
ZB MED’s domain focus, the infrastructure-related data steward is more likely to have
a life science background. By contrast, UCLC infrastructure-related data stewards
likely have a more diverse background, given the university’s multidisciplinary nature.
Given the current situation, it seems appropriate to liaise between an infrastructure-
related and a discipline-specific data steward (Cook & Brown, 1999), for collective
problem-solving). Our pilot and observations provide valuable insight for future data
stewards in a clinical and epidemiological context. A team of infrastructure-related
data stewards (some of whom with a biomedical background) will be established
in NFDI4Health's second phase. Our training programme will focus particularly on
reaching data stewards in biomedical research. The programme will also include a
train-the-trainer element to act as a multiplier, as proximity is essential for supporting
investigators in managing their research data and understanding their needs.

6 Funding

We acknowledge funding from the Deutsche Forschungsgemeinschaft (DFG):
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