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Background: Timely and high-quality population-level health information is needed to support evidence-
informed decision-making, for planning and evaluation of prevention, care and cure activities as well as for
research to generate new knowledge. FAIR (Findable, Accessible, Interoperable and Reusable) principles are
one of the key elements supporting health research and making it more cost-effective through the reuse of
already existing data. Currently, health data are in many countries dispersed and difficult to find and access.
Methods: Two EU Public Health Programmes co-funded Joint Actions, Information for Action (InfAct) and
Population Health Information Research Infrastructure (PHIRI) have established a European Health Information
Portal, a web-based service, to facilitate better findability, access, interoperability and reuse of existing health
information. Results: The European Health Information Portal (www.healthinformationportal.eu) has been
established including sections on National Nodes, data sources, publications, health information projects within
countries and across Europe, research networks and research infrastructures, ethical and legal issues for health
information exchange and use, capacity-building activities in all areas of population health and a dedicated
COVID-19 section. Conclusions: The European Health Information Portal, being a central place for a wide range
of population health information from EU Member States, is an information source for researchers, policy-makers
and other relevant stakeholders. It is important to ensure the sustainability of the portal, especially in light of the
European Health Data Space (EHDS) Regulation proposal and its requirements regarding the secondary use of
health data.

Introduction

ealth information is often seen as data or other information
H about the health of an individual and healthcare services. This
is usually related to a person’s medical history, i.e. patient data that
also include an aggregated level information on healthcare use. The
concept of health information can be extended to population health
information which would cover the health outcomes and determi-
nants more broadly than just patient records.' There are several
ways to obtain population health information such as self-reported
questionnaires, or record linkage of various data sources.
Accurate and up-to-date health information is essential not only
to healthcare providers but also needed by decision-makers to sup-
port their evidence-informed decision-making, for researchers to
generate new evidence, and for other stakeholders in their actions
to support population health. Health information is also needed for
health education and training. The Health in All Policies emphasizes
that health is relevant not only for the health sector but also for all
sectors, such as education, environment, finance and technology,
and therefore an intersectoral approach would be needed.’ It is im-
portant to understand that interlinkage between health and other
sectors is bidirectional, health for all policies.4
During the past 3 years, the coronavirus disease 2019 (COVID-
19) pandemic has clearly demonstrated the need for accurate and
timely health information and has helped different actors improve
the use of health information, make this information easily findable

and accessible and facilitate sharing between countries and research
groups within and across countries.”® At the same time, fast demo-
graphic changes are experienced by most of the European countries
which include rapidly ageing populations, urbanization and widen-
ing social inequalities leading to increasing burden of diseases and
multimorbidity, persistent health inequalities and growing pressure
on health systems. This, together with current economic turmoil
requires real-time, high-quality and reliable health information to
support researchers and decision-makers in finding evidence and
tools to tackle these health challenges.

Numerous actors generate and disseminate health information at
regional, national and international levels. Regionally and nationally,
statistical offices, public health institutes, healthcare providers, etc.
generate health information at both patient and population levels.
International organizations like the EU through Eurostat, the
European Centre for Disease Control (ECDC) and the World
Health Organization (WHO), and the Organization for Economic
Co-operation and Development (OECD), collaborate with individ-
ual countries to process and distribute health information.
Additional to these mandatory national data collections, research
projects generate valuable population-level health information.”
All this information is dispersed around different websites and por-
tals, making it challenging to gain a comprehensive overview and
access it in a user-friendly manner.

To respond to this problem of fragmented information, several
initiatives have been made to centralize information or to establish
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metadata catalogues. Some of these catalogues exist for life sciences,
like the European Research Infrastructure for Biobanks (BBMRI-
ERIC) sample/data locator® and ELIXIR Data Platform.” Until
now, none of these existing catalogues or portals were focused on
population health.

The Joint Action on Health Information (InfAct)’® and the
Population Health Information Research Infrastructure (PHIRI)"
have been working to establish a one-stop shop for health informa-
tion in Europe. The aim is to fill the gap in Europe’s health infor-
mation landscape by concentrating on population health
information. PHIRI was developed to facilitate and generate the
best available evidence for researching the health and well-being
of populations impacted by COVID-19.'"'?

Methods

The concept and development of the Health Information Portal
(HIP)'? started during the InfAct Joint Action in 2018-21. The
status of availability of health information, including health and
healthcare service-related data, research networks’ and projects,
health reporting'® and capacity-building activities'* in Europe was
reviewed. The review demonstrated severe and worrisome fragmen-
tation of the information resulting in the recommendation to estab-
lish a European health information infrastructure'® where the HIP
would be one of the key pillars provided to strengthen evidence-
informed policymaking and research. Other pillars were training
and capacity building and direct exchange of expertise and
good practices.

During the InfAct Joint Action, a conceptual framework for the
HIP was prepared including a structure for the presentation of in-
formation in a standardized format. One of the key concepts devel-
oped during the InfAct Joint Action was National Nodes. Health
information is dispersed over several institutes in most of the
European countries, without regular communication among these
bodies. This easily leads to limited interoperability of available in-
formation and in some cases inhibits the exchange of data resulting
in a loss of research opportunities and support for decision-making.
Therefore, a clear need for more coordinated national actions was
identified and National Nodes were seen as a possible approach to
tackle this. National Nodes are defined as organizational entities
within each country, that should bring together different national
actors and stakeholders collecting, providing, and using health in-
formation. These actors and stakeholders include, for example, the
National Statistical Office, the national public health institutes and
representatives from the ministries of health, research and/or sci-
ence and social insurance institutes.

The work on the HIP started during the InfAct Project, when
InfAct Steering Committee defined the first structure of the HIP.
Key experts in health information across Europe were consulted and
the sustainability of the portal was always kept in mind. It was
designed in such a way that any project could contribute to it and
the content would stay relevant. Also, the focus was given to the user
and what a user would want to find on the portal.

The technical setting up and development of the HIP has been
mainly done during PHIRI, even though some initial pages were
established already during the InfAct Project. The portal has been
set up using the open-source web content management sys-
tem DRUPAL.'®

For each section of the HIP, a standardized metadata template
was prepared to ensure structured data entry and easy searchability
of information on the portal. The entire portal is built to support the
FAIR (findability, accessibility, interoperability and reusability)
principles.'” Metadata descriptions are documented and published
and are updated when modifications are done, or new modules are
added.'® Metadata descriptions are based on common metadata
standards: Data Catalogue Vocabulary (DCAT)" for health infor-
mation sources and Data Documentation Initiative® for other mate-
rials such as publications and project descriptions. To enhance the

findability and machine readability of information on the HIP, web
pages also include Schema.org®' metadata information.

Information about the HIP is obtained through (i) the National
Nodes, (ii) desk research and (iii) regular exchange meetings con-
ducted during PHIRI. National Nodes have been in a key role in
providing information on national health and healthcare data sour-
ces as well as national health information projects and publications
and as facilitators for the COVID-19 section of the portal.

Health Information Portal

The HIP (https://www.healthinformationportal.eu/) provides infor-
mation in different sections, both as a list of all items on the portal
and through a devoted search function. The sections include
National Nodes, data sources, publications, health information proj-
ects within countries and across Europe, research networks and re-
search infrastructures, ethical and legal issues for health information
exchange and use, capacity-building activities in all areas of popu-
lation health and a COVID-19 section (figure 1).

National Nodes

Up to June 2023, the section on National Nodes included informa-
tion on 27 countries (EU Members States except Denmark,
Luxembourg and Greece, and Albania, Bosnia and Hertzegovina,
Norway, UK). For each country, a description of health information
systems is provided. This includes information about main institutes
that collect health information in the country and their responsibil-
ities, and national data protection regulations. Through specific
National Nodes pages, information on data sources, publications,
projects and involvement in European-level research networks of
this specific country can be accessed.

Data sources

The section on data sources provides a metadata catalogue of popu-
lation health data in European countries. Currently, this catalogue
includes over 300 data sources in different categories: survey/inter-
view data (e.g. health examination/interview surveys), administra-
tive data (e.g. hospital discharge data), population data (e.g. causes
of death), registry data (e.g. cancer registries), outpatient utilization
data (e.g. morbidity data), social health insurance data, surveillance
data of infectious diseases, biobank/sample/specimen data (e.g. bio-
banks), calculations (e.g. cancer statistics, life expectancy), hospital
resources and healthcare administrative area resources (e.g. register
of entities performing medicinal activities), hospital resources and
healthcare resources (e.g. register of pharmacies), hospitalization
statistics of the portals of the national health system (e.g. hospital
waiting lists), customer record data (e.g. food consumption data),
observational study data (e.g. cohort studies), multiple sources and
other records.

Publications

The publication section will not duplicate information already find-
able through existing publication catalogues such as PubMed,
Medline, Web of Science, etc. The focus is on non-indexed publi-
cations, so-called ‘grey literature’, such as national reports, policy
briefs, National HIPs/websites and guidelines. These are often pub-
lications which are difficult to find through a web search or organ-
ization websites due to language barriers, or publications which are
not open access, but may include important and interesting infor-
mation for researchers and stakeholders.

National- and European-level projects on health
information
The section of National- and European-level projects on health in-

formation has been built through two approaches. First, National
Nodes have provided information about their national health
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Figure 1 Sections of the European Health Information Portal

information-related projects. Additional to those national projects,
international databases have been searched to identify population-
based COVID-19-related projects to be listed in the portal. This
search has excluded COVID-19-related clinical trials®* as well as
surveillance systems™” since those are already listed elsewhere.

Research networks and research infrastructures

The section on research networks and infrastructures includes in-
formation on some of the established health information-related
networks such as the European Injury Database, and research infra-
structures such as ELIXIR® and BBMRI-ERIC.?

Ethical and legal issues for health information ex-
change and use

The section on ethical and legal issues for health information ex-
change and use includes existing EU-level legislation, and inter-
national and EU-level ethical guidelines related to health data
collection, use and exchange. It also has examples of best practices
obtained through the literature search and survey conducted among
PHIRI partners.

Capacity-building activities on health information

The section on capacity-building activities includes information
about available capacity-building activities on COVID-19, and
population health and health information more broadly. There are
two sections on capacity building: one on activities identified
through a desk search and one on the European School on Health
Information. A catalogue of capacity-building activities identified
through a desk search include different types of training activities
such as courses, e-learning materials, massive open online courses,
podcasts, seminars/webinars and symposiums. The European School
on Health Information was established during the InfAct Project
with the 1st edition organized in 2019***> and the 2nd edition dur-
ing PHIRI in 2023. During the PHIRI project, a series of training
activities are also organized to contribute to the European School on
Health Information, and all these are listed on the portal together
with links to the training materials.

COVID-19 section of the portal

The section on COVID-19 includes two components: one about the
COVID-19 Rapid Exchange Forum (REF) and the other one
addressing COVID-19-related policy measures. The REF was estab-
lished to respond to the urgent need for a quick exchange of
COVID-19-related information among national actors in an infor-
mal arena to support decision-making and research. The outcomes
of these bi-weekly REF meetings are documented on the HIP to
summarize discussions and country actions for posed questions.
Subjects ranged from discussions on the benefits of face shields
versus nose-mouth masks, how to handle testing in tourist areas
or how to deal with long COVID to topics in connection to the
Health Security Committee, e.g. on how many doses of vaccine
countries plan to order. Since Q4/2022, the topics in the REF have
been expanded to further population health topics, e.g. the state of
digital death certificates in EU/EEA.

The second section offers a dashboard on COVID-19 policy
measures that contains short summaries of key policy measures
for COVID-19 mitigation including lockdown, travel and mobility
restrictions, impact on the educational system, test, trace and isolate
activities, personal protection measures and other topics such as
vaccination strategies. The section features an interactive map, and
it is possible to search by country or by measure. During the pan-
demic phase of COVID-19, the content complemented the country-
wise concise overview pages prepared by ECDC and Joint Research
Centre (JRC), offering details on the situation in the countries.

Other sections

The HIP can also foster other sections highlighting the outcomes of
different projects. Currently, for example, the portal has a section
from PHIRI on Federated demonstrators presenting key outputs
from PHIRI methodology for federated data analysis through four
case studies. The portal also has a section about COVID-19 health
information system assessments conducted during PHIRI.

Sustainability and future development

For the sustainability of the European HIP, it is essential to have
resources and processes to maintain and develop the HIP (figure 2).
Updated information on all sections is needed, but also, further
development of the portal by adding new sections and features is
important to keep up with the information needs of rapidly
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changing societies and future population health challenges. To make
maintenance of the portal and updating of the information as cost-
effective as possible, manual work for data and information collec-
tion and entry should be minimized. Making use of international
standards allows metadata harvesting from different repositories
that use the same standards and have an Application
Programming Interface (API) in place.

There is also a need for increasing semantic interoperability of the
portal by mapping the conceptual framework to popular ontologies
to increase machine readability of the information. It is also import-
ant to ensure extensive use of Schema.org metadata descriptions on
the portal to increase the findability of information by search
engines such as Google.

In the first phase, the HIP focused mostly on COVID-19-related
information due to the urgent need for this specific information at
the time. The HIP is designed to include a wide range of health
information, not only COVID-19 related. Different sections of HIP
already cover different aspects of health information, and this will be
extended in the future. This is strongly supported by the develop-
ment of the European Health Data Space (EHDS) Regulation,*
which determines the legal framework for health data sharing and
use in the EU, for both primary and secondary use. The EHDS
requires that countries establish a national data catalogue to provide
a metadata for their health data, adhering to the standards of the
European Commission, such as DCAT. Since the HIP is also using
the DCAT standard for the metadata description of health data
sources, this allows both the transfer of material from HIP to a
national data catalogue and vice versa through the API. As such,
the HIP is designed to be able to already accommodate the needs of
the EHDS regulation and support countries which do not have a
metadata catalogue to use the HIP for theirs.

In the EHDS regulation proposal,” there is also a part regarding
the secondary use of health data and health data access bodies. The
National Nodes established during the InfAct and PHIRI Projects
are ideal candidates to take over this role in some countries.

The PHIRI consortium collaborates with several other EU-funded
projects (e.g. HealthyCloud,”” BY-COVID,?® HealthData@EUpilot*
and ELIXIR®) and international organizations (e.g. ECDC) on the
use of data catalogue established on HIP. This collaboration is im-
portant not only to avoid unnecessary duplication of work and in-
formation but also to enhance the use of the portal by a broader
audience and in other health domains. The HIP can be extended to
serve the needs of other ongoing or new projects, providing them
with a landing page and collecting activities on health information
in one portal.

If the HIP is used by several different projects to share their out-
comes, this also increases the possibility for future funding of the
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Up-to-date
information

New sections
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portal maintenance and development. Obviously, in the long-term,
project-based funding is not a sustainable solution. Therefore, other
solutions such as the possibility of applying for the European
Strategic Forum on Research Infrastructures roadmap and through
that obtaining an ERIC status for the HIP or establishing a non-
profit organization to support the HIP are in progress.

Conclusions

European HIP, being a central place for a wide range of population
health information from EU Member States, provides a one-in-a-
kind information source for researchers, decision-makers and other
relevant stakeholders. Currently, there are on average over 800 visits
per month to the portal and this is expected to increase when aware-
ness about HIP increases. Knowledge of available health information
sources allows researchers to find already existing data, making re-
search more cost-effective, but also fosters possibilities for innova-
tive research.

For decision-makers and other relevant stakeholders, information
on HIP provides basis to identify the knowledge gaps and supports
evidence-informed decision-making as well as planning of well-
targeted prevention activities.

In the future, it will be increasingly important to combine health
information with information from other sectors such as environ-
ment, transport, technology, agriculture and economy to obtain a
more holistic understanding of the impact of different determinants
on health but also how health affects different sectors. For this,
having a common set of, European-level standards for data govern-
ance and sharing are needed.
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Key points

o Representative and timely data are needed to support
evidence-informed decision-making.

e The European Health Information Portal (HIP) is a central
place for a wide range of population health information from
EU Member States.

o FAIR (Findable, Accessible, Interoperable and Reusable)
principles are key elements of the HIP.
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