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Abstract
This study provides an overview of the current (2020) situation in the EU (plus Norway and the UK) with
regard to the development of interoperable Electronic Health Record (EHR) systems. Baseline data was
collected through a comprehensive reusable survey tool, which also allows measuring progress on the
development of interoperable EHR system in the future. The survey was conducted in all EU member
states by the national representatives of the eHealth Network and, in addition, a national correspondent
in each country. A pool of 58 independent country experts and official government representatives was
identified. Expert knowledge and estimated data were collected and descriptively presented. The survey
results show a heterogeneous picture of EHR developments. While most countries have established
health record systems, cross-sectoral interoperable EHRs are not yet a reality in most of the study
countries. Nevertheless, legal frameworks and institutional settings are found to be advanced. Only a
few countries lack key institutional drivers such as an eHealth authority or other bodies. In terms of
impact, Member State representatives find most items addressed in the EHR Recommendation important
and these ratings match the observed indicator data. The eHealth Networks’ impact on EHR
developments can be interpreted as rather limited, and while the EHR recommendation is perceived
positively overall, its impact is assessed as comparatively weaker.
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Resumeé
Cette étude offre une vue d’ensemble de la situation actuelle (2020) dans l’UE (plus la Norvège et le
Royaume-Uni) au sujet du développement des systèmes de dossier de santé informatisés. Les données
de base ont été recueillies au moyen d'un outil d'enquête complet et réutilisable, qui permet également
de mesurer les progrès réalisés dans le développement d'un système de dossiers de santé informatisés
interopérable à l'avenir. L’enquête a été menée dans tous les Etats membres de l’UE par les représentants
nationaux du réseau de santé en ligne (réseau eHealth) et, en plus, par un correspondant national dans
chaque pays. Un groupe de 58 experts nationaux indépendants et de représentants officiels de
gouvernement a été identifié. Les connaissances des experts et les données estimées ont été recueillies
et présentées de manière descriptive. Les résultats de l’enquête ont montré un tableau hétérogène des
développements en matière de dossiers de santé informatisés. Bien que la plupart des pays aient établi
des systèmes de dossiers de santé, les dossiers de santé informatisés interopérables entre secteurs
n’étaient pas une réalité dans la plupart des pays étudiés, même si les cadres juridiques et paramètres
institutionnels se sont avérés avantageux. Seuls quelques rares pays ne disposaient pas de moteurs
institutionnels clés, tels qu'une autorité de santé en ligne ou d'autres organismes. En termes d’impact,
les représentants des Etats membres ont trouvé importants la plupart des thèmes couverts par la
Recommandation sur les dossiers de santé informatisés et les résultats correspondant aux données des
indicateurs observés. L’impact du réseau eHealth sur le développement des dossiers de santé
informatisés a été considéré comme plutôt limité, et bien que la Recommandation sur les dossiers de
santé informatisés ait été perçue de manière favorable en général, son impact a été évalué comme
comparativement plus faible.
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Executive summary
Introduction and background
Through a wide spectrum of initiatives, activities and funding, the European Commission has been
supporting Member States for more than 25 years to enable the digital transformation of health and care
in the Digital Single Market, empowering citizens and building a healthier society. The value of electronic
health data for patients, research and society can be further increased by enhancing the quality of data
to structured, semantically interoperable data which can be readily understood by technically
interoperable EHR systems. In this light, the European Commission adopted the Recommendation on
a European Electronic Health Records Exchange Format (from here: EHR Recommendation).1 The
Recommendation seeks to facilitate the cross-border interoperability of EHRs in the EU by supporting
Members States in their efforts to ensure that citizens can securely access and exchange their health
data wherever they are in the EU. Two years after the adoption of the Recommendation, the Commission
seeks to obtain an up-to-date overview of the current situation in the EU with regard to the development
of interoperable Electronic Health Record (EHR) systems. empirica and Open Evidence were
commissioned by DG CNECT to develop a survey tool to collect data on this topic and produce this upto-date overview with the perspective of recurring future survey rounds to measure progress over time.
Study design and approach
The “MonitorEHR” study consisted of two phases:


A literature review on factors influencing EHR interoperability and survey design.



An online survey of 29 countries and data analysis.

The review explores if and how key enabling technological solutions are used in EHR systems, including
implications for ease of use across institutional settings and across borders. Particular focus is given to
how key aspects of the EHR Recommendation are taken into account by the Member States. Relevant
methodologies and indicator frameworks are also explored in this task, with the aim of informing the
indicator development. As the nature of this study mandates the survey to be closely mapped to the EHR
Recommendation, the review strongly focuses on topics addressed therein.
On the basis of the results of the literature review and the analysis of the EHR Recommendation itself,
the study team elaborated an overall survey instrument with a catalogue of questions. The survey
instrument is reusable for future monitoring activities and can be used as a tool for the Commission's
own research. The study team generated six sub-indices from over 35 indicators, which in turn are based
on more than 120 analytical questions. Two additional sub-indices were added for qualitative analysis
and as a reaction to the COVID-19 pandemic. 58 independent experts and government officials, two per
country, were contacted and a total of 47 responded to the online survey. The survey was conducted
between August and December 2020, the latter reflecting the deadline until on-going developments
regarding EHRs in each Member State were taken into account. A multi-level data validation process
took place until the end of December 2020.
The study did not, in contrast to other large-scale studies comparing digital health systems or parts
thereof, employ a benchmarking approach that transforms qualitative into quantitative data, scores or
ranks the study countries. Therefore, no synthetic comparison can be made. However, a direct
comparison of survey answers for each indicator and question is possible, also to track progress in
potential future survey rounds using the same questionnaire and structure. Policy recommendations at
the end of this report target the macro level of EU policy-making.
Main results
The main results are descriptively presented and summarised below following the internal structure of
the MonitorEHR survey: six sub-indices covering a wide range of topics form legal aspects to the level of
actual data use plus two additional sub-indices on EHR purposes and big data for early warning of COVID19, and barriers and success factors for EHR development.

1

Commission Recommendation of 6.2.2019 on a European Electronic Health Record exchange format, C(2019) 800 final.
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Legal and regulatory context
80% of countries have passed national legislation on EHRs regulating data safety and technical security
measures less than five years ago. Logging of health data processing was not found to be mandatory in
nine countries.
While 26 countries generally provide their citizens with access to EHR data by law, only 20 states have
recorded by law that citizen access must be possible independent of place and technology. 43% or 12
countries indicate that their citizens are not entitled to choose which healthcare professional or other
party can access their EHR. Often general practitioners act as 'data gatekeepers', allowing additional
parties to access a patient's EHR, while in other countries the technical readiness of health data systems
is not yet advanced enough to realise this option.
Most countries specify conditions for alteration and archiving of electronic health data but only around
one third allow patients to correct data entered in their EHR by themselves. Two thirds of countries detail
measures for technical interoperability and exchange measures in their legislative framework.
18 study countries indicate that data sharing of EHRs across national borders is permitted by law.
Uniformly, one-third of study countries indicate that their eHealth policy is not integrated into general
healthcare policy and that it does not contain planning measures for patient safety and quality of care,
suggesting that eHealth policy is somewhat isolated in the respective countries. In terms of awareness
actions and citizen information campaigns, 23 countries claim to actively promote EHR system uptake
and utilisation.
In terms of alignment between national and EU-level eHealth efforts and resources, the data show a
mixed picture. Out of 28 study countries, nine indicate to not refer to EU-level guidelines and documents
on the Patient Summary and ePrescription/eDispensation in national policy documents and 19 do not
refer to these resources in legislation documents.
Only seven countries lack a standalone technical interoperability strategy. 17 countries have
implemented an interoperability strategy focusing on semantics through a national terminology centre.
Organisational level and financial investments: measures to support
Access to health information for citizens has been facilitated nationwide in 17 countries, while six
countries report ongoing pilot projects. Patient access to health data is not a reality in three countries.
Access to EHR data via an online portal is by far the most common mode of access. Another four countries
report offering mobile access while two countries still use paper print-outs (note that multiple answers
could be valid for a single country).
19 countries provide citizens the opportunity to have their health data corrected, only three countries go
as far as allowing citizens to delete EHR contents. In 18 countries citizens are able to manage EHR data
access on a document level. Viewing test results is the most common EHR service, followed by
prescription and appointment services.
Overall, most countries report dedicating an appropriate budget and human resources to implementing
the national eHealth strategy and create new institutions that take over the role of the executing body.
While 27 countries have set-up a competent authority for eHealth, this competent authority does not
evaluate or assess eHealth impacts– be it social or economic impacts - in around one-third of countries.
Moreover, cybersecurity and data protection expertise are not present in these authorities in seven
countries, while two countries have added the expertise to the relevant competent authority after the
launch of the “Recommendation on an European Electronic Health Record exchange format” in February
2019.
24 countries report that competent authorities aim to facilitate semantic and technical interoperability,
but only slightly more than half of all countries also publish guidelines, maintain terminology archives,
or perform mapping activities to international standards.
Translating international standards into local language is the most widely offered service by the
competent authorities for eHealth (18 countries), followed by providing national extensions (17
7
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countries). 16 countries report contributing to international working groups developing standards and
competent authorities in 15 countries undertake licensing activities. Other services are offered by less
than half of the study countries.
Of all 28 study countries, only 16 have created a forum that is comparable to the National Digital Health
Network envisaged by the EU Commission. The most frequently engaged stakeholders in this forum are
the national eHealth Network representatives followed by the NCPeH, organisations responsible for
semantics and technical interoperability, Public Health authorities, national Medical Drug Agency and the
competent authorities for Telehealth and controlling the quality of healthcare. Authorities for Genomics,
AI and Data Protection are less frequently engaged as stakeholders.
19 countries report granting public funding to local infrastructure projects for EHR systems. Financial
penalties or subsidies coupled to the implementation of EHR systems are deployed in 16 states, however,
18 states report mandatory adoption timeframes for new standards.
Nine and eleven countries, respectively, do not regularly assess the state of EHR interoperability and
conclude policy-relevant actions from such assessments.
Exactly half of all countries claim to promote the eHDSI nationally.
Security and access
Czechia, Malta, and Portugal have not implemented a framework with technical and cybersecurity-related
requirements for health professional identification and authentication in EHR systems.
Digital signatures are the most common authentication practice in Europe for patients and healthcare
professionals, followed by two-factor authentication. In Estonia, Spain, Luxembourg, Netherlands,
Romania and Slovakia EHR systems are supported by distributed ledger technologies (DLTs) and these
countries have also been actively researching further applications of DLTs in the health data space.
Cyprus, Czechia, Germany, Hungary, and Ireland (Norway is not affected by EU regulations) report not
to employ the identification means according to the eIDAS regulation.
Czechia is the only country without any unique electronic patient or professional identifiers, a key element
for the successful implementation of an EHR infrastructure. While Bulgaria, Cyprus and Poland lack
unique patient identifiers, Spain and Malta do not have such identifiers for healthcare staff.
More than two-third of countries make use of consistent encryption and a security-by-design approach
to prevent cyber-attacks. However, only one-third of countries train healthcare personnel in the area of
cyber-security risks. Penetration testing is a common practice among study countries. Poland, Czechia
and Bulgaria do not perform well on this indicator.
Only three countries - Czechia, Malta, and Norway – have not yet established a single point of contact
for the security of network and information systems covering the health sector.
Semantic Interoperability
From all patient summary sections available, over two-thirds of study countries have made clinical
terminology standards mandatory for diagnoses, medications, billing purposes and procedures. Only half
of countries report mandatory standards for immunisation and allergy data.
Most EU countries have not yet implemented a terminology server (Denmark and Portugal among
others).
While only around one-third of countries have implemented SNOMED CT or LOINC, Czechia, Ireland,
Malta, Poland and Slovenia have not implemented either of these terminologies. National
implementations in Germany are on-going. The UK is the only country which does not use WHO
classifications.
Austria, Bulgaria, France, Lithuania and Slovenia underperform on this indicator in comparison to other
study countries. Only a minority of countries have implemented eHealth DSI resources (Estonia, Spain,
Finland, Ireland, Luxembourg, Malta, Portugal, Sweden and the UK).
Technical Interoperability
8
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Patient summaries exist in two-thirds of all study countries and are most frequently accessed via an
online portal, but only in Czechia, Lithuania, Latvia, Poland, and Slovakia can patient summaries be sent
or received across borders.
ePrescription services exist in two-thirds of all study countries and are most frequently accessed via
online portals. However, eleven countries are still using paper printouts. Czechia, Poland, and Slovakia
are the only Member States capable of sending or receiving ePrescriptions across borders.
The three Scandinavian countries have not published architecture blueprints for EHRs and only Finland
reported to use cloud services for their EHR infrastructure.
In 20 countries the majority of GPs is connected to EHR systems and routinely uses the services offered,
followed by pharmacies in 19 countries. Labs, hospitals and specialist practices are connected to EHR
systems in over 20 countries, but the routine use is recorded in only 15 countries.
Level of actual use of interoperable EHRs
Bulgaria, Czechia, Germany, and Ireland do not have a fully functioning EHR system and only few
advanced countries have the home care sector connected to such a national system. The German EHR
will be available from January 2021, but no information of actual use and uptake were available as the
survey was completed December 2020. Denmark, Estonia and Finland are found to have the highest
level of EHR use across categories overall.
Cyprus, Germany, Ireland, Luxembourg, Poland, and Romania show an overall low level of use across
all EHR data types, whereas Denmark, Estonia, Finland and Norway have the highest level of use.
The pharmacy sector in Europe is almost completely connected to national EHR systems in over 50% of
study countries and service-related data is being exchanged between pharmacies and EHRs. France,
Germany, Austria, Ireland and Luxembourg do not have an ePrescription system in place.
In general, the more advanced countries show a similarly high level of use among health professionals.
Countries with a higher level of use in one category typically have higher levels of use in the remaining
two categories, too. Exceptions are Italy and France whose systems focus on the primary care sector.
In most countries, the amount of clearly structured electronic health data is low. While Slovenia, Latvia,
Denmark and Bulgaria show a higher level of structured content, but, with the exception Latvia, do not
maintain any programmes to train healthcare staff or to audit data quality.
Use of EHRs and big data for early warning and surveillance as well as digital diagnosis (COVID-19)
While all countries except Czechia, Latvia, and Slovenia have created a system to collect epidemiological
surveillance data, only slightly more than half the countries receive this data in standardised fashion.
Advanced countries like Denmark, Sweden and the UK do neither have a standardised messaging service
nor mandatory electronic surveillance software in place.
Automatically generating surveillance data requires a high level of technical advancements, which
Belgium, Denmark, Estonia, Spain, Finland, Hungary, Netherlands, Sweden, Slovenia and the UK are
capable of.
Lessons learned: barriers and success factors
The results of the following questions are based on an opinion poll answered by official Member State
representatives to the European eHealth Network, most of whom hold official functions in the public
sector and national ministries, too. Representatives were asked how they would rate the importance and
the impact of key topics addressed in the Recommendation for the national EHR development in their
country.
The importance of the European eHealth Network and its related initiatives and resources is rated very
important by only four respondents and another 15 claim it be important to national interoperability
developments. At a closer look, the data suggest that while only a few Member State representatives
are strongly convinced of the importance of the eHealth Network, not a single respondent claims it to be
unimportant. In terms of impact, two respondents estimate it to be weak, but a total of 16 respondents
found it had a high or very high impact on national EHR interoperability developments. When asked to
9
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rate the importance and impact of the provision of specific standards and specifications in general,
respondents answer more positively. Indicators E1 and E2 inquired, among others, if Member States had
adopted the eHealth Network guidelines on patient summaries and ePrescriptions from 2016. The impact
opinion-poll matches quite well with reality: around half of the countries have adopted the guidelines.
The number of Member States which assign high importance and strong impact to the general provision
of eHealth Network guidelines is higher than the number of countries which have actually adopted
guidelines from the eHealth Network.
40% or the equivalent of eleven countries attribute a very high importance to this fact, while another
eight countries regard this as important (amounting to a total of 19 countries or almost 70%). Asked
about the Recommendation’s impact on national developments, respondents’ estimates are more
conservative: “very high” is selected only four times, while “high” is selected ten times by the recipients.
Three respondents even claim it had a weak or very weak impact. The remaining eleven representatives
attribute a somewhat strong or weak impact to the adoption of the EHR Recommendation.
Policy implications
In terms of policy implications, a more salient finding is that the perceived importance of the European
eHealth Network is greater than its perceived impacts. While a large number of respondents generally
perceive it as very important to be provided with international guidelines on the implementation of, e.g.,
ePrescriptions for cross-border exchange, a smaller number of respondents find the eHealth Network’s
initiative and resources very important or highly impactful. A similar interpretation can be made for the
perception of the EHR Recommendation itself.
The study hence confirms that the eHealth Network has had a limited impact on the barriers to access
to health data for both primary and secondary purposes. Because of the non-binding nature of eHealth
Network guidelines, which recommends the uptake of interoperability standards, the guidelines have had
little impact in the Member States. The data collected show furthermore that, in general, electronic health
records are not a reality across the whole of the EU, and many patients cannot easily access and use
them, or transmit their data between healthcare sectors or providers.
Based on the study teams’ experience and expertise, it seems that recommendations generate more
impact where they focus less on large-scale policy and instead support research and other initiatives
identifying Member States’ need for support. The study can help set the focus for future work. More
research is needed in order to go beyond identifying gaps and barriers and analyse how to overcome
such barriers in each specific context.
This work constituted a firm steppingstone towards regular gathering and analysis of the information
and data which is fundamental for the further development of European as well as national policy and
programmes in European EHR interoperability. The collected data and insights can deliver the input
needed for further evidence-based policy making, and for developing and implementing programmes
and measures to deal with barriers and deficits as well as for promoting enabling and facilitating factors.
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Note de synthèse
Introduction et contexte
Grâce à un large éventail d'initiatives, d'activités et de financements, la Commission européenne soutient
les États membres depuis plus de 25 ans pour permettre la transformation numérique de la santé et des
soins dans le marché unique numérique, en donnant aux citoyens les moyens d'agir et en construisant
une société plus saine. La valeur des données électroniques de santé pour les patients, la recherche et
la société peut être encore accrue en améliorant la qualité des données pour en faire des données
structurées, sémantiquement interopérables et facilement compréhensibles par des systèmes de dossiers
de santé informatisés techniquement interopérables. Dans cette optique, la Commission européenne a
adopté la Recommandation relative à un format européen d'échange de dossiers de santé
informatisés (ci-dessous : Recommandation sur les dossiers de santé informatisés).2 La
Recommandation vise à faciliter l'interopérabilité transfrontalière des dossiers de santé informatisés dans
l'UE en soutenant les États membres dans leurs efforts pour garantir que les citoyens puissent accéder
et échanger leurs données de santé en toute sécurité où qu'ils se trouvent dans l'UE. Deux ans après
l'adoption de la Recommandation, la Commission cherche à obtenir un aperçu actualisé de la situation
actuelle dans l'UE en ce qui concerne le développement de systèmes de dossiers de santé informatisés
interopérables. empirica et Open Evidence ont été chargés par la DG CNECT de mettre au point un outil
d'enquête pour recueillir des données sur ce sujet et de produire cet aperçu actualisé dans la perspective
de cycles d'enquête récurrents pour mesurer les progrès réalisés au fil du temps.
Conception et approche de l'étude
L'étude "MonitorEHR" s'est déroulée en deux phases :



Une analyse documentaire sur les facteurs influençant l'interopérabilité des dossiers de systèmes
informatisés et la conception de l'enquête.
Une enquête en ligne dans 29 pays et une analyse des données.

L'analyse documentaire examine si et comment les principales solutions technologiques habilitantes sont
utilisées dans les systèmes de dossiers de santé informatisés, y compris les implications pour la facilité
d'utilisation dans les différents cadres institutionnels et entre pays. Une attention particulière est
accordée à la manière dont les principaux aspects de la Recommandation sur les dossiers de santé
informatisés sont pris en compte par les États membres. Les méthodologies et les cadres d'indicateurs
pertinents sont également examinés dans le cadre de cette tâche, dans le but d'éclairer l'élaboration des
indicateurs. Étant donné que la nature de cette étude impose que l'enquête soit étroitement liée à la
Recommandation sur les dossiers de santé informatisés, l'examen est fortement axé sur les sujets qui y
sont abordés.
Sur la base des résultats de l'analyse documentaire et de l'analyse de la Recommandation sur les dossiers
de santé informatisés elle-même, l'équipe de l'étude a élaboré un instrument d'enquête global avec un
catalogue de questions. L'instrument d'enquête est réutilisable pour de futures activités de suivi ou peut
être utilisé comme un outil pour les propres recherches de la Commission. L'équipe d'étude a généré six
sous-indices à partir de plus de 35 indicateurs, qui, à leur tour, sont basés sur plus de 120 questions
analytiques. Deux autres sous-indices ont été ajoutés pour l'analyse qualitative et en réaction à la
pandémie de COVID-19. 58 experts indépendants et fonctionnaires, deux par pays, ont été contactés et
47 au total ont répondu à l'enquête en ligne. L'enquête a été menée entre août et décembre 2020, cette
dernière date reflétant le délai jusqu'à ce que les développements en cours concernant les dossiers de
santé informatisé dans chaque État membre soient pris en compte. Un processus de validation des
données à plusieurs niveaux a eu lieu jusqu'à la fin du mois de décembre 2020.
Contrairement à d'autres études à grande échelle comparant les systèmes de santé numériques ou des
parties de ceux-ci, l'étude n'a pas utilisé une approche de benchmarking qui transforme les données
2

Recommandation de la Commission du 6.2.2019 relative à un format européen d’échange des dossiers de santé informatisés, C(2019) 800 final.
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qualitatives en données quantitatives, note ou classe les pays étudiés. Par conséquent, aucune
comparaison directe entre les pays ne peut être faite, ni aucune conclusion tirée. Cependant, une
comparaison directe des réponses à l'enquête pour chaque indicateur et question est possible, également
pour suivre les progrès dans les futures séries d'enquêtes potentielles en utilisant le même questionnaire
et la même structure. Les recommandations politiques à la fin de ce rapport visent le niveau macro de
l'élaboration des politiques de l'UE.
Principaux résultats
Les principaux résultats ont été présentés de manière descriptive et sont résumés ci-dessous en suivant
la structure interne de l'enquête MonitorEHR : six sous-indices couvrant un large éventail de sujets allant
des aspects juridiques au niveau de l'utilisation réelle des données, plus deux sous-indices
supplémentaires sur les objectifs des dossiers de santé informatisés et les données massives pour l'alerte
précoce de COVID-19, ainsi que les obstacles et les facteurs de réussite du développement des dossiers
de santé informatisés.
Contexte juridique et réglementaire
Quatre pays sur cinq ont adopté une législation nationale sur les dossiers de santé informatisés
réglementant la sécurité des données et les mesures techniques de sécurité il y a moins de cinq ans.
L'enregistrement du traitement des données de santé ne s’est pas trouvé obligatoire dans neuf pays.
Alors que 26 pays ont généralement prévu par la loi l'accès de leurs citoyens aux données des dossiers
de santé informatisés, seuls 20 États ont consigné par la loi que l'accès des citoyens doit être possible
indépendamment du lieu et de la technologie. Enfin, 43 % des pays, soit 12, ont indiqué que leurs
citoyens n'ont pas le droit de choisir quel professionnel de la santé ou quelle autre partie peut accéder à
leur dossier de santé informatisé. Souvent, les médecins généralistes jouent le rôle de "gardiens des
données", permettant à d'autres parties d'accéder au dossier de santé informatisé d'un patient, alors
que dans d'autres pays, le niveau de préparation technique des systèmes de données de santé n'est pas
encore assez avancé pour réaliser cette option.
La plupart des pays précisent les conditions de modification et d'archivage des données de santé
informatisées, mais seul un tiers environ des pays autorisent les patients à corriger eux-mêmes les
données saisies dans leur dossier de santé informatisé. Deux tiers des pays ont détaillé dans leur cadre
législatif des mesures d'interopérabilité technique et des mesures d'échange.
18 pays étudiés ont indiqué que le partage des données des dossiers de santé informatisés par-delà les
frontières nationales est autorisé par la loi.
De manière uniforme, un tiers des pays étudiés ont indiqué que leur politique en matière de santé en
ligne n'est pas intégrée dans la politique générale de santé et qu'elle ne contient pas de mesures de
planification pour la sécurité des patients et la qualité des soins, ce qui suggère que la politique en
matière de santé en ligne est quelque peu isolée dans les pays respectifs. En termes d'actions de
sensibilisation et de campagnes d'information des citoyens, 23 pays ont affirmé promouvoir activement
l'adoption et l'utilisation des systèmes de dossiers de santé informatisés.
En ce qui concerne l'alignement des efforts et des ressources en matière de santé en ligne au niveau
national et européen, les données ont montré un tableau mitigé. Sur les 28 pays étudiés, neuf ont indiqué
ne pas faire référence aux lignes directrices et aux documents de l'UE sur le dossier des patients et
l’ordonnance électronique/dispensation électronique dans les documents de politique nationale et 19
n'ont pas fait référence à ces ressources dans les documents législatifs.
Les résultats ont montré que seuls sept pays ne disposaient pas d'une stratégie d'interopérabilité
technique autonome. 17 pays ont indiqué qu'une stratégie d'interopérabilité axée sur la sémantique était
mise en œuvre par l'intermédiaire d'un centre national de terminologie.
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Niveau organisationnel et investissements financiers : mesures de soutien
L'accès des citoyens aux informations de santé a été facilité à l'échelle nationale dans 17 pays, tandis
que six pays ont indiqué avoir des projets pilotes en cours. L'accès des patients aux données de santé
n'était pas une réalité dans trois pays. Le mode d'accès le plus courant aux données du dossier de santé
informatisé était de loin par un portail en ligne. Quatre autres pays ont déclaré offrir un accès mobile,
tandis que deux pays utilisaient encore des imprimés papier (à noter que les réponses multiples
pouvaient être valables pour un seul pays).
19 pays ont offert aux citoyens la possibilité de faire corriger leurs données de santé, seuls trois pays
sont allés jusqu'à autoriser les citoyens à supprimer le contenu des dossiers de santé informatisés. 18
pays ont indiqué que leurs citoyens étaient en mesure de gérer l'accès aux données du dossier de santé
informatisé au niveau des documents. Le service de dossier de santé informatisé le plus courant était la
consultation des résultats d'examens, suivie des ordonnances et du service de rendez-vous.
Dans l'ensemble, la plupart des pays ont déclaré consacrer un budget et des ressources humaines
appropriés à la mise en œuvre de la stratégie nationale de santé en ligne et créer de nouvelles institutions
qui reprennent le rôle de l'organe d'exécution.
Alors que 27 pays ont répondu avoir mis en place une autorité compétente en matière de santé en ligne,
les données suggèrent que dans environ un tiers des pays, cette autorité compétente n'a pas évalué ou
apprécié les impacts de la santé en ligne - qu'il s'agisse d'impacts sociaux ou économiques. En outre,
sept pays ne disposaient pas d'expertise en matière de cybersécurité et de protection des données,
tandis que deux pays ont ajouté cette expertise à l'autorité compétente concernée après le lancement
de la "Recommandation relative à un format européen d'échange de dossiers informatisés de santé" en
février 2019.
24 pays ont indiqué que les autorités compétentes visent à faciliter l'interopérabilité sémantique et
technique, mais seulement un peu plus de la moitié des pays publient également des lignes directrices,
conservent des archives terminologiques ou effectuent des activités de cartographie selon les normes
internationales.
Le service le plus largement offert par l'autorité compétente en matière de santé en ligne est la traduction
des normes internationales dans la langue locale (18 pays), suivie par la fourniture d'extensions
nationales (17 pays). 16 pays ont contribué à des groupes de travail internationaux chargés d'élaborer
des normes et les autorités compétentes de 15 pays ont entrepris des activités d'octroi de licences.
D'autres services étaient offerts par moins de la moitié des pays étudiés.
Sur les 28 pays étudiés, seuls 16 ont déclaré avoir créé un forum comparable au réseau national de
santé numérique envisagé par la Commission Européenne. Les parties prenantes les plus souvent
impliquées dans ce forum étaient le représentant national du réseau santé en ligne (réseau eHealth),
suivi par le NCPeH, les organisations responsables de la sémantique et de l'interopérabilité technique,
les autorités de santé publique, l'agence nationale des médicaments et les autorités compétentes pour
la télésanté et le contrôle de la qualité des soins de santé. Les parties prenantes les moins souvent
impliquées étaient les autorités chargées de la génomique, de l'IA et de la protection des données.
Il s'est avéré que 19 pays déclarent accorder un financement public à des projets d'infrastructure locaux
pour les systèmes de dossiers de santé informatisés. Des sanctions financières ou des subventions
couplées à la mise en œuvre de systèmes de dossiers de santé informatisés ont été utilisées dans 16
États, mais des délais d'adoption obligatoires pour les nouvelles normes ont été signalés dans 18 États.
Neuf et onze pays, respectivement, n'ont pas évalué régulièrement l'état de l'interopérabilité des dossiers
de santé informatisés et n'ont pas conclu des actions pertinentes pour les politiques à partir de ces
évaluations.
Exactement la moitié des pays ont affirmé promouvoir l'eHDSI au niveau national.
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Sécurité et accès
La République Tchèque, Malte et le Portugal ont indiqué qu'ils n'avaient pas mis en œuvre un cadre
comportant des exigences techniques et liées à la cybersécurité pour l'identification et l'authentification
des professionnels de la santé dans les systèmes de dossiers de santé informatisés.
La pratique d'authentification la plus courante en Europe pour les patients et les professionnels de la
santé était la signature numérique, suivie par l'authentification à deux facteurs. L'Estonie, l'Espagne, le
Luxembourg, les Pays-Bas, la Roumanie et la Slovaquie ont déclaré que leurs systèmes de dossiers de
santé informatisés sont soutenus par des technologies de registres distribués (DLT) et ces pays
recherchent activement d'autres applications des DLT dans le domaine des données de santé.
Chypre, la République tchèque, l'Allemagne, la Hongrie et l'Irlande (la Norvège n'est pas concernée par
les règlements de l'UE) ont déclaré ne pas utiliser les moyens d'identification prévus par le règlement
eIDAS.
Le seul pays qui n'a pas d'identificateur électronique unique pour les patients ou les professionnels,
élément clé pour la mise en œuvre réussie d'une infrastructure de dossier de santé informatisé, est la
République Tchèque. Alors que la Bulgarie, Chypre et la Pologne ne disposaient pas d'identificateurs
uniques pour les patients, l'Espagne et Malte n'avaient pas de tels identificateurs pour le personnel de
santé.
Plus de deux tiers des pays ont utilisé un cryptage cohérent et une approche sécurité par conception
pour prévenir les cyber-attaques. Cependant, seul un tiers des pays ont indiqué former le personnel de
santé aux risques de la cybersécurité. Les tests de pénétration sont une pratique courante dans les pays
étudiés. La Pologne, la République Tchèque et la Bulgarie n'ont pas obtenu de bons résultats pour cet
indicateur.
Seuls trois pays - la République Tchèque, Malte et la Norvège - n'avaient pas mis en place un point de
contact unique pour la sécurité des réseaux et des systèmes d'information couvrant le secteur de la
santé.
Interopérabilité sémantique
Parmi toutes les sections disponibles des dossiers de patients, plus des deux tiers des pays étudiés ont
déclaré avoir rendu les normes de terminologie clinique obligatoires pour les diagnostics, les
médicaments, les fins de facturation et les procédures. Seule la moitié des pays disposait de normes
obligatoires pour les données relatives à l'immunisation et aux allergies.
La plupart des pays de l'UE n'avaient pas mis en place de serveur de terminologie (Danemark et Portugal,
entre autres).
Alors qu'environ un tiers seulement des pays ont mis en œuvre le SNOMED CT ou LOINC, la République
Tchèque, l'Irlande, Malte, la Pologne et la Slovénie n'ont mis en œuvre aucune de ces terminologies. Les
mises en œuvre nationales en Allemagne sont en cours. Le Royaume-Uni est le seul pays qui n'a pas
utilisé les classifications de l'OMS.
L'Autriche, la Bulgarie, la France, la Lituanie et la Slovénie ont obtenu de moins bons résultats pour cet
indicateur que les autres pays étudiés. Seule une minorité de pays a mis en œuvre des ressources DSI
en matière de santé en ligne (Estonie, Espagne, Finlande, Irlande, Luxembourg, Malte, Portugal, Suède
et Royaume-Uni).
Interopérabilité technique
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Les dossiers de patients existaient dans deux tiers des pays étudiés et étaient le plus souvent accessibles
via un portail en ligne, mais seuls la République Tchèque, la Lituanie, la Lettonie, la Pologne et la
Slovaquie pouvaient envoyer ou recevoir des dossiers de patients au-delà des frontières.
Les services de prescription en ligne existent dans deux tiers des pays étudiés et sont le plus souvent
accessibles via un portail en ligne. Cependant, onze pays utilisaient encore des imprimés sur papier. La
Tchéquie, la Pologne et la Slovaquie étaient les seuls États membres capables d'envoyer ou de recevoir
des ordonnances électroniques par-delà les frontières.
Les trois pays scandinaves n'avaient pas publié de plans d'architecture pour les dossiers de santé
informatisés et seule la Finlande a indiqué qu'elle utilisait des services de cloud pour son infrastructure
de dossiers de santé informatisés.
La majorité des médecins généralistes de 20 pays étaient connectés aux systèmes de dossiers de santé
informatisés et utilisaient régulièrement les services proposés, suivis par les pharmacies de 19 pays. Les
laboratoires, les hôpitaux et les cabinets spécialisés étaient connectés aux systèmes de dossiers de santé
informatisés dans plus de 20 pays, mais l'utilisation courante n'était enregistrée que dans 15 pays.
Niveau d'utilisation réelle des dossiers de santé informatisés interopérables
La Bulgarie, la Tchéquie, l'Allemagne et l'Irlande ne disposaient pas d'un système de dossiers de santé
informatisés pleinement opérationnel et seuls quelques pays avancés avaient connecté le secteur des
soins à domicile à un tel système national. Le dossier de santé informatisés allemand sera disponible à
partir de janvier 2021, mais aucune information sur l'utilisation et l'adoption réelles n'était disponible
puisque l'enquête s'est terminée en décembre 2020. Le Danemark, l'Estonie et la Finlande se sont avérés
avoir le niveau d'utilisation du dossier de santé informatisé le plus élevé dans toutes les catégories.
Chypre, l'Allemagne, l'Irlande, le Luxembourg, la Pologne et la Roumanie affichent un faible niveau global
d'utilisation pour tous les types de données du dossier de santé informatisé, tandis que le Danemark,
l'Estonie, la Finlande et la Norvège présentent le niveau d'utilisation global le plus élevé. Les rapports
d'imagerie étaient principalement échangés de manière non électronique.
Il a été constaté que le secteur pharmaceutique en Europe était presque entièrement connecté aux
systèmes nationaux de dossiers de santé informatisés dans plus de 50 % des pays étudiés et qu'il
échangeait des informations liées aux services. Des pays comme la France, l'Allemagne, l'Autriche,
l'Irlande ou le Luxembourg n'avaient pas un tel système de prescription électronique en place.
En général, les pays les plus avancés affichent un niveau d'utilisation aussi élevé parmi les professionnels
de la santé. Les pays ayant un niveau d'utilisation plus élevé dans une catégorie ont généralement
montré un niveau d'utilisation plus élevé dans les deux autres catégories également. Les exceptions sont
l'Italie et la France, dont les systèmes sont axés sur le secteur des soins primaires.
La quantité de données informatisées de santé clairement structurées dans l'UE était faible dans la
plupart des pays. Seules la Slovénie, la Lettonie, le Danemark et la Bulgarie ont affiché un niveau plus
élevé de contenu structuré, mais n'ont pas, à l'exception de la Lettonie, maintenu de programmes de
formation du personnel de santé ou d'audit de la qualité des données.
Utilisation des dossiers de santé informatisés et des données massives pour l'alerte précoce et la
surveillance ainsi que le diagnostic numérique (COVID-19)
Alors que la plupart des pays, à l'exception de la République Tchèque, de la Lettonie et de la Slovénie,
avaient créé un système de collecte de données de surveillance épidémiologique, un peu plus de la moitié
des pays ont reçu ces données de manière standardisée. Les pays avancés comme le Danemark, la
Suède et le Royaume-Uni n'avaient pas de service de messagerie standardisé ni de logiciel de surveillance
électronique obligatoire en place.
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La génération automatique de données de surveillance nécessite un niveau élevé de progrès techniques,
ce dont la Belgique, le Danemark, l'Estonie, l'Espagne, la Finlande, la Hongrie, les Pays-Bas, la Suède,
la Slovénie et le Royaume-Uni étaient capables.
Enseignements tirés : obstacles et facteurs de réussite
Les résultats aux questions suivantes ont été basés sur un sondage d'opinion auquel ont répondu les
représentants officiels des États membres au sein du réseau européen de santé en ligne (réseau
eHealth), dont la plupart avaient également des fonctions officielles dans le secteur public et les
ministères nationaux. Il a été demandé aux représentants d'évaluer l'importance et l'impact des
principaux thèmes abordés dans la Recommandation pour le développement des dossiers de santé
informatisés dans leur pays.
L'importance du réseau européen eHealth et des initiatives et ressources qui y sont liées a été jugée très
importante par quatre répondants seulement, tandis que quinze autres ont déclaré qu'elle était
importante pour le développement de l'interopérabilité au niveau national. En y regardant de plus près,
les données suggèrent que, si seuls quelques représentants des États membres sont fortement
convaincus de l'importance du réseau eHealth, aucun répondant ne l'a jugé sans importance. En termes
d'impact, deux répondants ont estimé qu'il était faible, mais 16 répondants au total ont estimé qu'il avait
un impact élevé ou très élevé sur les développements nationaux en matière d'interopérabilité des
dossiers de santé informatisés. Lorsqu'on leur a demandé d'évaluer l'importance et l'impact de la
fourniture de spécifiques normes et de spécifications en général, les répondants ont répondu plus
positivement. Les indicateurs E1 et E2 demandaient, entre autres, si les États membres avaient adopté
les lignes directrices du réseau eHealth sur les dossiers de patients et les prescriptions électroniques à
partir de 2016. Le sondage d'opinion sur l'impact correspondait assez bien à la réalité : environ la moitié
des pays ont adopté les lignes directrices. Le nombre d'États membres qui ont accordé une grande
importance et un fort impact à la fourniture générale des lignes directrices du réseau eHealth est plus
élevé que le nombre de pays qui ont effectivement adopté les lignes directrices du réseau eHealth.
40 % ou l'équivalent de onze pays ont attribué une très grande importance à ce fait, tandis que huit
autres pays ont considéré que cela était important (ce qui représente un total de 19 pays ou près de 70
%). Interrogés sur l'impact de la Recommandation sur les développements nationaux, les répondants
ont donné des estimations plus prudentes : "très élevé" n'est sélectionné que quatre fois, tandis que
"élevé" est sélectionné dix fois par les bénéficiaires. Trois répondants affirment même que l'impact de la
Recommandation a été faible ou très faible. Les onze autres représentants attribuent un impact assez
fort ou faible à l'adoption de la Recommandation sur les dossiers de santé informatisés.
Implications politiques
En termes d'implications politiques, une constatation plus marquante est que l'importance perçue du
réseau européen eHealth est plus grande que ses impacts perçus. Alors qu'un grand nombre de
répondants ont généralement jugé très important de disposer de lignes directrices internationales sur la
mise en œuvre, par exemple, de prescriptions électroniques pour les échanges transfrontaliers, un
nombre plus restreint de répondants ont estimé que l'initiative et les ressources du réseau eHealth
étaient très importantes ou avaient un impact considérable. Une interprétation similaire a été faite pour
la perception de la Recommandation sur les dossiers de santé informatisés elle-même.
L'étude a ainsi confirmé que le réseau eHealth avait eu un impact limité sur la suppression des obstacles
à l'accès aux données de santé à des fins tant primaires que secondaires. Le caractère non contraignant
des lignes directrices du réseau eHealth, qui recommandaient l'adoption de normes d'interopérabilité, a
pu être confirmé comme n'ayant pas eu d'impact visible dans les États membres. Les données recueillies
ont en outre montré qu'en général, les dossiers de santé informatisés ne sont pas une réalité dans toute
l'UE et que de nombreux patients ne peuvent pas y accéder et les utiliser facilement, ni transmettre leurs
données entre les secteurs ou les prestataires de soins de santé.
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Sur la base de l'expérience et de l'expertise des équipes de l'étude, il semble que les recommandations
aient plus d'impact si elles se concentrent moins sur les politiques à grande échelle et soutiennent plutôt
la recherche et d'autres initiatives identifiant les besoins de soutien des États membres. L'étude peut
aider à orienter les travaux futurs. Davantage de recherches sont nécessaires afin d'aller au-delà de
l'identification des lacunes ou des obstacles et d'analyser comment surmonter ces obstacles dans chaque
contexte spécifique.
Ce travail a constitué un solide tremplin vers la collecte et l'analyse régulières des informations et des
données qui sont fondamentales pour la poursuite du développement de la politique et des programmes
européens et nationaux en matière d'interopérabilité européenne des dossiers de santé informatisés. Les
données et les informations recueillies peuvent fournir les éléments nécessaires à l'élaboration de
nouvelles politiques fondées sur des données probantes, à l'élaboration et à la mise en œuvre de
programmes et de mesures visant à surmonter les obstacles et les lacunes, ainsi qu'à la promotion des
facteurs habilitants et favorables identifiés.
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1

Introduction

Through a wide spectrum of initiatives, activities and funding, the European Commission has been
supporting Member States for more than 25 years to enable the digital transformation of health and care
in the Digital Single Market, empowering citizens and building a healthier society. They too benefit from
the almost explosive growth of information and communication technologies (ICT) and innovative digital
solutions, which will determine the future of well-being and economic growth of the Union. However, it
is now common wisdom that isolated investments in digitising health processes do not deliver the
benefits expected by healthcare providers, public health organisations or citizens, and can hinder the
urgently needed transformation towards better coordinated, integrated and sustained healthcare
services. This is the importance of EHR interoperability, to help build on well-founded health policy and
strategy and to support achievement of priorities for better, more cooperative and integrated
healthcare.
Interoperable national and regional Electronic Health Record (EHR) systems – linked across Member
States - are core elements in current policy. Among the important challenges that prevent digital health
and care solutions from being adopted across the EU are lack of access to health data, diversity of
Electronic Health Records, lack of technical interoperability and access to digital health services.3 Beyond
mere technical interoperability, the absence of semantic interoperability is a major barrier
towards improving health outcomes as it allows for the processing of information in a consistent manner
between health and care information systems, regardless of their technology, application or platform in
a way that it can be meaningfully interpreted by the recipient.
Enabling the delivery of safe and efficient cross-border health and care services is a policy priority of the
European Union. A core milestone on implementing this goal is marked by the Directive on patients’
rights in cross-border healthcare which provides for voluntary rules for facilitating the access to safe and
high-quality cross-border healthcare by EU citizens. To enable such services, an exchange or transfer of
patient data to another Member State is necessary, and this in turn requires access to interoperable
patient data.
Towards this end, the European Commission supported from 2008 to 2014 the epSOS project - Smart
Open Services for European Patients;4 it was a large-scale pilot to explore and experiment with crossborder electronic patient summary and ePrescription services, in which 26 Member States participated.
Since 2015, this work has served as the base for the ongoing development of the Connecting Europe
Facility’s (CEF) eHealth Digital Services Infrastructure (eHDSI).
Since spring 2019, the first European citizens in Finland and Estonia have been able to use first CEF
cross-border eHealth services and retrieve medication abroad with an electronic procedure. Czechia and
Croatia are the first Member States to make possible the exchange of electronic patient summaries for
their citizens. All of the aforementioned activities help to remove one of the most important barriers for
scaling-up integrated health and care across Europe - the deployment of interoperable digital
technologies, including the exchange of Electronic Health Records (EHRs) across borders.
The advancements of individual Member States with regard to interoperability of Electronic Health Record
systems are heterogeneous and an EU-wide assessment was missing so far. Two years ago, in February
2019, the European Commission published a policy document to facilitate the cross-border
interoperability of EHRs in the EU by supporting Members States in their efforts to ensure that citizens
can securely access and exchange their health data wherever they are in the EU: a “Recommendation
on a European Electronic Health Records (EEHR) Exchange Format”.5 This document is another key
milestone for eHealth developments and must be seen in the wider context of the “Communication on
enabling the digital transformation of health and care in the Digital Single Market; empowering citizens
and building a healthier society”, in which the Commission proposes to take further action in three areas
– (1) citizens' secure access to and sharing of health data across borders, (2) better data to advance

3
4
5

Communication on enabling the digital transformation of health and care in the Digital Single Market; empowering citizens and building a healthier society, {SWD(2018)
126 final} p. 5.
epSOS - Smart Open Services for European Patients - Open eHealth initiative for a European large scale pilot of patient summary and electronic prescription. Available
from http://www.epsos.eu.
Commission Recommendation of 6.2.2019 on a European Electronic Health Record exchange format, C(2019) 800 final.
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research, disease prevention and personalised health and care, (3) digital tools for citizen empowerment
and person-centred care.
These developments and actions eventually culminated in the increasing need to produce an EU-wide
picture with regard to not only the technical interoperability status of EHR systems, but to also shed light
on patient right’s, institutional factors and the level of actual use of EHR data among
healthcare professionals. In this
light,
the present study
contributes towards
“monitoring
implementation of relevant EU legislation [on adoption of Commission recommendations on the technical
specifications for a European electronic health record exchange format],” and it will furthermore deliver
policy-relevant evidence.6
The objective of work in this study, in line with the technical specifications of the call for tenders, is to
obtain a consistent, reliable, and valid overview of the current situation (2020) in the EU with regard to
the development of interoperable Electronic Health Record (EHR) systems that benefit patients. The goal
is to provide the Commission with a re-usable survey tool that enables continuous monitoring of future
developments and retrospective comparison of Member States. It will:




develop relevant and efficient survey tools to collect data for measuring progress on the
development of interoperable EHR systems in the EU and of relevant enabling technological
solutions, including electronic identification, distributed ledger and cybersecurity;
provide an up-to-date and comprehensive overview of the current situation regarding the
development of interoperable EHR systems in the EU Member States

The scope of the study is to report on the current state-of-play and to identify key policy
recommendations from success factors to reduce existing barriers for the improvement of EHR
interoperability. These activities aim to enable Member States to track their year-to-year performance
and provide them with the opportunity to monitor national developments and to give an indication of the
effectiveness of national and European policy and funding instruments.
The results will inform policymakers regarding their countries’ benchmark performance, interoperability
success factors and existing barriers, policy recommendations that aim to improve interoperability
developments and (future) key areas where significant progress based on previous monitoring activities
can be observed.
Technically, the study is comprised of two parts: an indicator-based, up-to-date overview of Member
State developments with regard to the state-of-play of EHR interoperability (parts A to G), and a policyfocused section reporting on the relevance and impact of the Recommendation on a European Electronic
Health Record exchange format (Part H and subsequent sections). To this end, the study team developed
a novel 120-question online survey with some 35 indicators and engaged over 50 experts and official
Member State representatives assigned to the European eHealth Network who responded to the online
survey between August and December 2020, the latter reflecting the deadline until on-going
developments regarding EHRs in each Member State were taken into account. Although the COVID-19
pandemic impacted millions of individual lives and the capabilities of all European countries, the study
team managed to gather responses for 28 of the 29 envisaged study countries.7 Apart from the 27
Member States, Norway and the United Kingdom are represented in the final report. While two tracks of
survey responses were gathered and validated for the parts A to G of the survey, only the responses
from government officials were taken into account for part H.
The results are intended to deepen current knowledge on the complex nature of EHR interoperability,
which key areas have to be taken into account to create interoperability and how the EHR
Recommendation has been taken up by Member States. Ultimately, this study is also seen as a chance
for Member States and an opportunity to analyse existing strengths and weaknesses and transform this
information into policy-relevant actions. This monitoring study objectively and neutrally reports on the
current state-of-play and additional survey rounds may be performed in the future adding tremendous
value to the obtained data over time.
6
7

Communication on enabling the digital transformation of health and care in the Digital Single Market; empowering citizens and building a healthier society, {SWD(2018)
126 final}, p. 8
Both independent experts and government officials in Greece were unable to respond to the online survey due to the implications of the COVID-19 pandemic.
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2

Survey methodology

The thematic or substantive dimensions of this questionnaire-based survey, carried out in this case by
national correspondents and Member State representatives, inform the structure of the data collection
as well as the orientation of the study itself. Thus, while the thematic blocks are each important in a
content-related context, they also follow an internal structural logic. Each block can be individually
measured and thus portrayed in its own index. Each can also be set into relation with the others, with
the sum total being regarded as a measurement of EHR interoperability in the healthcare sector.
The substantive and dimensional demarcations within the survey data to be collected – this constituting
the essence of the study’s design innovation and validity – arise from the project team’s comprehensive
and detailed development of the many individual questions provided to the survey recipients. These
define the overall scope of the questionnaire. On the basis of the literature research and the analysis of
grey literature (such as unpublished reports and policy documents) on digital health issues, the team
identified the thematic characteristics underlying each of the survey dimensions. This allowed the
structure to be refined.
This study is based on an extensive online survey covering 29 countries. Within the given timeframe and
budget, the study team decided to seize upon its vast networks and engage country experts, so called
national correspondents, to respond to the survey. In addition, and to add a more validity to the data,
official Member State representatives to the European eHealth Network were also contacted and asked
to respond to the survey, yielding two sets of answers per each study country. This implicates that the
findings of this study report are based on official Member State reported data and estimates. In addition,
independent expert knowledge was gathered to add a second level of data robustness. A multi-level
validation process ensured high quality and data reliability and is presented in the following chapter,
along with expert selection criteria and an overview of collected responses.
2.1

Indicator development

In order to fully describe the situation in the EU and in individual Member States with regard to the
current state of development of EHRs, enabling technological solutions (electronic identification,
distributed ledger and cybersecurity) and the adoption of relevant aspects of the European EHR exchange
format, information was gathered in standardised fashion in all 29 countries. National experts in each
country were available to carry out the multi-stage procedure. Availability of official eHealth Network
representatives was outside of the study team’s influence and were contacted with an official letter
distributed via the eHealth Network Secretariat at DG SANTE. Using the EUSurvey online tool,
comparable information was collected in a coherent process in each of the countries. This information is
currently being aggregated in a clearly structured and comprehensive compilation of the status of EHR
interoperability and usage across all countries.
The development and definition of indicators was based on the one hand on what is necessary and what
is desirable, i.e., which indicators would ideally be needed for a comparison of countries’ EHR systems
with a focus on 'interoperability', and on the other hand on what is deemed feasible, that is, what could
actually be measured in the countries being surveyed, or what could actually be answered. Taking these
aspects into account, indicators were developed that can be grouped with selected indicators along the
thematic dimensions of the relevant policy documents, the relevant tender specification, and ultimately
the exact policy objectives of this study.
This leads to an analysis at country level which, in conjunction with further cross-validation, compiles
situational descriptions and relevant background information as well as data collections and assessments
of individual national interoperability strategies, policies and roadmaps. Finally, the decisive element in
this survey is the final benchmark on national implementation progress and ultimately a presentation of
the actual degree of EHR use at the national level.
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On the basis of the indicators defined below, an overall survey instrument with a catalogue of questions
was elaborated. The survey instrument is reusable for further monitoring activities and/or as a tool for
the Commission's own research.
The study team has generated six sub-indices from over 35 indicators that directly influence the
composite index, which, in turn, are based on over 120 analytical questions. Two additional sub-indices
are used for qualitative analysis and to react to the current COVID-19 pandemic. The table below follows
the thematic structure with added sub-categories. To code the indicators according to their sub-indices,
we use abbreviations in alphabetical order in combination with sequential numbering. This allows quick
and easy identification and operationalisation. The code breaks down as follows:
Table 1: Sub-indices to measure EHR interoperability
A
B
C
D
E
F
G
H

Legal
Organisational level and financial investments (measures to support)
Security & Access
Semantic Interoperability
Technical Interoperability
Level of actual use of interoperable EHRs
Use of EHR routine and big data for early warning and surveillance as well as digital diagnosis
(COVID-19)
Lessons Learned: barriers and success factors

Table 2: Full set of sub-indices, thematic dimensions of each sub-index and indicators
A

Legal

Legislation & national rules
A1
Legislation and national rules enable access to and sharing of electronic health data through
EHRs, requiring high standards for data security and privacy
A2
Legislation and national rules guarantee patients' right to access their own electronic health
data
A3
Legislation addresses the legal conditions under which alteration and archiving of shared
electronic health data is permitted
A4
Cross-border sharing of EHR data is legally facilitated
Policy activity
A5
A national eHealth/digital health policy focusing on data exchange for the benefit of the
patient is in place
A6
eHealth/digital health policies build on and incorporate the results of relevant EU initiatives
on facilitating EHR cross-country interoperability
A7
A technical and semantic interoperability framework or strategy (or sub-strategy) is in place
B
Organisational level and financial investments: measures to support
Citizen-centred data governance
B1
Patient/citizen access to EHR data is facilitated through appropriate means
B2
The EHR provides support to citizens to become active agents of their own health journey
Institutionalisation of standardisation efforts
B3
The eHealth/digital health policy focusing on EHR interoperability is supported by appropriate
financial schemes and budgets
B4
National competent authority for eHealth/digital health
B5
National competent authority with clinical/terminology and technical competence is
institutionalised
B6
Government terminology centre focused on semantic standardisation established
B7
National Digital Health Network is established
Member State support for use of interoperable EHR systems and to monitor, guide and advance EHR
interoperability
B8
Financial incentives support the uptake of interoperable EHR systems in the healthcare
system
B9
National progress of EHR implementation and interoperability processes are being monitored
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B10
C

Member States incentivise and promote the use of European EHR interoperability building
blocks
Security & Access

Electronic identification
C1
Supervision of trusted electronic service providers is in place
C2
Electronic identification means for EHR systems follow high security standards and secure
access is ensured
C3
Electronic identification means for EHR systems are mutually recognisable across borders
C4
Patient data in EHRs is linked to a unique patient identifier
Cyber security
C5
EHR systems are properly protected against cybersecurity risk
C6
Appropriate and proportionate technical and organisational measures to manage risks posed
to the security of networks and information systems are in place
D
Semantic Interoperability
D1
D2
D3
D4
E

A semantic clinical terminology standard (standardised services and mandatory reference
terminological assets) is proposed by a competent authority and the use is mandatory
A set of high-level use cases for health data exchange are developed, semantic exchange
profiles are defined, and their application is mandatory
National developments regarding semantic interoperability incorporate international
standards and terminologies
National semantic interoperability efforts are aligned and compatible with international
standards and facilitate the exchange of health data across borders and the use of clinical
terminology standards is mandatory and in routine use
Technical Interoperability

Cross-border care
E1
Exchange of Patient Summaries via the eHealth Digital Service Infrastructure is enabled
E2
ePrescription/eDispensation
E3
IT infrastructure
Interoperability specifications and profiles for health information domains
E4
EHR system offers broad access to a variety of services and organisations
E5
Level of EHR exchange data use, interoperable solutions and services
F
Level of actual use of interoperable EHRs
F1
F2
F3
F4
F5
G

Actual use of national EHR system by type of institution is high
Actual use of national EHR system by type of data is high
Type and characteristics of exchanged health data: Pharmacies
Electronic data sharing among health professionals is high
Level of structured and coded content of patient data is high
Use of EHR routine and big data for early warning and surveillance as well as digital
diagnosis (COVID-19)

G1
G2
H

EHR standardisation for public health reporting of infectious diseases
Usage of EHR data during the COVID-19 pandemic
Lessons Learned: barriers and success factors
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2.2

Commission Recommendation on a European Electronic Health Record exchange format

This study seeks to (1) survey and analyse progress on the digital transformation of the health and care
in the EU, particularly with regard to citizens’ access to their Electronic health records (EHR) and (2)
support and inform the ongoing work of the EU and Member States on the interoperability of EHR
systems, in particular with regard to the development of the European EHR exchange format.
The indicator development for measuring current state and monitoring future progress builds on the EC
Recommendation on a European Electronic Health Records Exchange Format, the eHealth European
Interoperability Framework8 (refined by the eHealth Network guidelines9), and the Communication on
enabling the digital transformation of health and care in the Digital Single Market: empowering citizens
and building a healthier society10. Furthermore, “Member States should use the tools and building blocks
provided by the eHealth Digital Services Infrastructure supported under the Connecting Europe Facility
Programme and refer to the Refined eHealth European Interoperability Framework as the common
framework for managing interoperability in the eHealth domain.”11
To fully align methodological work on indicator development for this study with the legal, technical, and
political objectives to measure progress on EHR development and use, a mapping was performed
between the key policy documents and the focus of the study. Only then indicator development, with the
prior thematic categorisation through variables, does fully support the work of the EU and Member States
on the development of the European EHR exchange format.
2.3

Reusable survey tool to measure progress

The Survey tool specifies the methodology, techniques, targets, structure, and questions included in the
survey to measure progress on the adoption and use of EHRs and of enabling technological solutions in
EU Members States.

First, the questionnaire, once reviewed and approved by the Commission, was programmed into the
EUSurvey platform, and then tested by a sector expert before being introduced to the member states.
The EUSurvey was then sent by email to the specified member state experts and representatives, who
each received a link for the survey. Following the deployment of the questionnaire to the respondents,
the status of all questionnaires was monitored and followed. DG SANTE monitored the questionnaire
status of the MS Representatives while the Consortium monitored the questionnaires performed by the
MS Experts. Before analysis, a quality assurance phase concluded the fieldwork, and the responses from
MS were reviewed and MS representatives contacted to resolve any discrepancies between responses
8

9

10

11

Commission Recommendation on a European Electronic Health Record exchange format (C(2019)800), available at:
https://ec.europa.eu/digital-single-market/en/news/recommendation-european-electronic-health-record-exchange-format
eHealth Network: Refined eHealth European Interoperability Framework, 2015,
https://ec.europa.eu/health/sites/health/files/ehealth/docs/ev_20151123_co03_en.pdf.
Communication on enabling the digital transformation of health and care in the Digital Single Market; empowering citizens and building a
healthier society, (SWD(2018) 126 final), available at: https://ec.europa.eu/digital-single-market/en/news/communication-enabling-digitaltransformation-health-and-care-digital-single-market-empowering
See Commission Recommendation on a European Electronic Health Records Exchange Format.
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from the same MS. In parallel to the quality assurance phase, drafting of the analysis and reporting as
well as design the visualisation of the data concluded the survey field work phase.
Underlying all indicator development is the additional methodological layer and requirement to allow for
temporal measurements of progress, i.e. to measure policy or implementation progress at various time
points, for example each year, and make those measurements comparable not only internationally
between MS but in time.
2.4

Survey design and questionnaire

One challenge in developing questionnaire for an international EU29-wide country benchmark
questionnaire was the need to keep all questions at a general, comparable level, while at the same time
covering the diversity of (possible) national and regional activities and particularities. Thus, on the basis
of the developed indicators, the study team employed an overall catalogue of questions to serve as the
basis for the national correspondents and the Member State representatives for eHealth surveys, as well
as for the research by additional stakeholders. Additional survey and response scale items were added
to the questionnaire after intense consultations with the eHealth Network’s subgroup on semantics.
In the interests of better comparative analysis of the data and robust benchmarking, the quantity of
open-ended text questions was kept to a minimum, yet giving this opportunity at least once within each
of the sub-indices. An upload button for each block also enabled correspondents and MS representatives
to pass on supporting or supplementary documents, reports or papers. These documents, also in original
language, are used as an additionally valuable source of literature for the study team’s own internal
validation of the information, as well as for the production of the individual country fact sheets. The scale
system for most of the questions allows for only a simple binary response:
[ ] Yes
[ ] No
Assessing and measuring the state of development and use of EHR systems and technical implementation
within individual countries requires the use of a gradual model of digital health development. Based on
lessons from the policy analysis and other existing surveys, the study team determined that such a
model must take two dimensions into account:
a.
b.

the spectrum of planning regarding genuinely nationwide implementation of a technology;
and
the regional variance or sub-national characteristics of healthcare systems possessing a
strongly regional or decentralized nature (e.g., Spain or Sweden).

A major challenge of assessing and comparing different health systems are its constitutions. In Europe,
a mix of Beveridge and Bismarck models as well as nationally or regionally constituted healthcare
systems exist. This study, however, focuses on national EHR developments. Our approach to
harmonisation of developments on the regional level and translation into a single national answer for a
given question is as follows: If, for example, a question asks for different patient access models to EHRs
on a national level, a positive answer is accepted if the specific access model is available in the majority
of regions. This applies to all questions and metrics.
The following response scale is employed for the majority of the technical implementation and
interoperability thematic building blocks:
[
[
[
[
[
[
[

]
]
]
]
]
]
]

No
In the planning stages
Informal – individual activities at the local level with little or no regional /national coordination
Pilot projects for regional rollout
Pilot projects for national rollout
Routinely used at the regional level
Routinely used at the national level

While the technical implementation section encompasses activities related to the development,
introduction or operation of EHR systems and their applications – thus, the potential held by various
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applications – the actual use of data section covers the share of data actually exchanged electronically
between care providers, using a six-level percent-based answer scale (in the case of missing data,
respondents are requested to use their existing knowledge and expertise to assess the most probable
value):
[
[
[
[
[
[
2.5

]
]
]
]
]
]

Less than 25 percent
More than 25 percent;
More than 50 percent;
More than 75 percent;
More than 95 percent;
More than 99 percent

less
less
less
less

than 50 percent
than 75 percent
that 95 percent
than 99 percent

Data collection, survey and questionnaire management

The questionnaire was developed over a period of seven months and validated in a pre-test process with
two international digital health experts with considerable survey experience. The indicators’ underlying
content is based in part on studies in which empirica and Open Evidence previously participated as an
author team on behalf of the European Commission, WHO and the OECD, among others, as well as on
larger additional international studies by WHO and OCED and other regional studies.
The sub-indicators and individual indicators were initially thematically defined in an iterative process,
and then gradually filled out with concrete formulations. Using the subject-area literature and research
into related grey literature as a basis, and with due consideration of the study’s substantive focus, the
35 indicators introduced above were each assigned four to six questions, the answer to which was
intended to provide a meaningful – that is, simultaneously transnational and significant – assessment of
the indicator.
The development and definition of the indicators was guided on the one hand by what was necessary
and desirable – that is, the indicators one would ideally need to compare healthcare systems with a focus
on digitalization – but also by what was deemed feasible – that is, what could actually be measured in
the countries being surveyed, or what could actually be answered.
Thus, on the basis of the previously developed indicators, the study team composed an overall catalogue
of questions to serve as the basis for the national correspondents’ surveys, as well as for the research
by additional experts. This questionnaire contains 131 individual questions.
The process of obtaining answers to this questionnaire, along with the need for additional further
research, required the use of local and national on-the-ground experts in each of the countries being
surveyed, and was conducted as a multi-stage procedure.
Using a consistent process based on standardised, internet-based data-collection techniques and
instruments, comparable information was collected from the correspondents in each of the countries.
This information was then aggregated in a clearly structured and comprehensive compilation of EHR
interoperability and implementation activities within all surveyed countries.
The choice of country experts as national correspondents for this study took into account each individual’s
depth of practical and theoretical knowledge regarding national digital health policies, as well as his or
her institutional background. Here, particular value was placed on independence from industry, publicagency and especially political interests.
As a result, digital health experts with a university background or previous work experience in national
digital health or healthcare institutions make up the bulk of the correspondent group. Experience in the
subject area, and thus a corresponding familiarity with public discussions and the implementation of
digital healthcare policies in the country being examined, was a further criterion in this choice.
A detailed listing of the national correspondents for each country is provided below. For privacy reasons
but also for the methodological consideration of enabling a more open exchange of information, individual
names are not disclosed here. In addition to the national correspondents’ involvement in the country
analyses, additional European and national experts were incorporated into the study for the purposes of
validation and quality control.
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Table 3: List of national correspondents
Country

Professional Background

Austria

Professor of clinical informatics, former adviser to the British and Australian
governments on digital healthcare infrastructure programs
Entrepreneur for digital patient solutions
Digital health software developer
Business development director, with 20 years’ experience in healthcare and
public sector ICT verticals
Lecturer at the eHealth Laboratory, Department of Computer Science, University
of Cyprus
IHE – Czech Republic Co-chair
Professor of medical informatics and Danish Center for Health Informatics
ICT industry and blockchain expert
Professor for Health Information Systems, Faculty of Medicine, University of
Oulu
Executive at French national healthcare authority
empirica experts
N/A12
Senior lecturer at Department of Software Engineering, University of Szeged
Standards and Technology Manager, Health Information and Quality Authority
Ireland
Consultant, chairman of HL7 Italy
Expert for ICT product design, development team building and management and
software engineering
Associate professor, Faculty of Medicine, Public Health Institute, Vilnius
University
High-level government attaché for eHealth policy
eHealth, public health and health informatics expert
Medical sociologist; founder and chair of the Netherlands Standardization
Institute for Information Technology in Healthcare
Journalist covering digital health issues, publisher of a Polish healthcare
magazine
Public-health consultant, former strategic advisor for the Portuguese Ministry of
Health and the EU Commission
Data protection and privacy expert
N/A13
Business expert with focus on health care IT, health information exchange,
health data platforms, EHR, and openEHR
OpenEvidence experts
Professor for medical informatics and coordinator for Sweden’s national eHealth
research network
Director of eHealth research for the European Health Telematics Association
Visiting professor, Norwegian Center for eHealth Research

Belgium
Bulgaria
Croatia
Cyprus
Czech Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Ireland
Italy
Latvia
Lithuania
Luxembourg
Malta
Netherlands
Poland
Portugal
Romania
Slovakia
Slovenia
Spain
Sweden
United Kingdom
Norway

On August 13, 2020, independent experts in all 29 countries were contacted by the study team via mail
containing a general description of the study, their tasks, the online survey link, and a briefing document
with additional information (description of the survey platform, key definitions, list of indicators). The
eHealth Network Member State representatives received a similar mail from the study team through the
eHealth Network secretariat. All recipients were given an initial timeframe of six weeks to submit their
response. Reminders were sent four weeks after survey launch.
With only a total of 32 of 58 surveys submitted after six weeks, it was decided to extend the survey
phase by four weeks for the independent National Correspondents until the end of October and by eight
12
13

Original expert did not respond. Due to the national COVID-19 situation in Greece, no expert or government capacities were available to respond to the survey.
Original expert did not respond. Alternative expert was unable to complete the survey to due COVID-19 situation
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weeks for the eHealth Network representatives until the end of November. Until October, only 11 eHealth
Network MS representatives had submitted their response. After the second deadline passed a total of
20 official MS responses and 27 independent responses were noted.
Table 4 summarises the response rates for both National Correspondents and eHealth Network
representatives. 9 Member States and 2 independent experts did not submit a response. As no responses
were submitted for Greece, the country will not be represented in the final study report.
Table 4: Overview of country experts and responses from National Correspondents and
eHealth Network by country
Country
Austria
Belgium
Bulgaria
Croatia
Cyprus
Czech Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Ireland
Italy
Latvia
Lithuania
Luxembourg
Malta
Netherlands
Poland
Portugal
Romania
Slovakia

Response: National
Correspondent
X
X
X
X
X
X
X
X
X
X
X

Response: eHealth
Network

X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X

X
X
X
X
X
X
X

X
X
X

Slovenia

X

X

Spain
Sweden
United Kingdom
Norway

X
X
X
X

X
X

Response submitted

No response

X
Not represented in
study

* Original expert did not respond. Due to the national COVID-19 situation in Greece,
no expert or government capacities were available to respond to the survey.
** Original expert did not respond. Alternative expert was unable to complete the
survey to due COVID-19 situation.
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2.6

Data validation

The study team employed a standardised data triangulation method including a mix of desk research
and in-depth interviews. The survey aimed to yield two sets of answers per country: one from an
independent expert and one from an official Member State representative (see previous chapter for an
overview of collected responses). Where both sets of responses were available, an automated
comparison identified mismatching answers between National Correspondents and Member State
representatives. A file was created containing both sets of answers and match or no-match indication.
In case of mismatches, several levels of validation came to apply.
The first level meant to screen the experts’ comments for additional information and context that could
potentially resolve the mismatch. The second level involved research by the study team. In case of
missing answers, i.e., one recipient did not provide an answer to a specific question, additional desk
research was employed to verify the information. The remaining mismatches were validated on the third
level: extensive online video calls with the independent National Correspondents to discuss the remaining
issues. To facilitate efficient and reliable work, experts were provided with a file containing all mismatches
and asked to prepare themselves for the video calls, i.e., to pre-assess all answers and perform additional
desk research. Mismatching answers were discussed, and different opinions and point-of-views
considered. The study team ensured that all questions were answered on the ground of the definitions
used to create the online survey (e.g., what constitutes an EHR?). The study team scheduled 19 online
video calls and successfully finalised all survey answers throughout December 2020.
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3

Legal and regulatory context (A)

The seven indicators forming the first part of the MonitorEHR survey strongly focus on legal aspects in the context
of Electronic Health Records. The wide range of topics covered include the legal facilitation of electronic data
formats for health purposes, the codification of patient rights to have access to this data and safeguards to protect
patient privacy and EHR system integrity. Other topics address the legal foundation to share health data across
national borders, interoperability strategies and EU-initiatives on which Member States can leverage their national
efforts.
A1: Legislation and national rules enable access to and sharing of electronic health data through EHRs14, requiring
high standards for data security and privacy
Indicator A1 surveys legal aspects of EHRs with regard to access and sharing of EHR data. Important components
of a legal framework are the opportunity to legally store health data electronically, requirements for data security
and data confidentiality, a sufficient level of technical security, logging and audit trailing, up-to-date legislation,
and the opportunity to have health data shared among all relevant healthcare providing parties. Almost 4 of 5 of
countries passed national legislation on EHRs regulating data safety and technical security measures less than
five years ago. Logging of health data processing is not mandatory in nine countries.

14

15

A1-1: In your country, does
legislation exist that enables the
electronic storage of patient data?

A1-2: Does this legislation clearly
regulate safety and confidentiality
of personal health data?

A1-3: Do legislation and national
rules exist that are dedicated only to
personal health data and that
prescribe technical security
measures for EHR systems?

A1-4: Does this legislation
prescribe logging of any health
data processing to enable audit
trailing15?

A1-5: Was the latest relevant
legislation passed less than five
years ago?

A1-6: Does your current legislation
inhibit in any way health data
exchange via EHRs?

EHR is a comprehensive medical and cross-institutional record or similar documentation of the past and present physical and mental state of health of an individual in
electronic form and providing for ready availability of these data for medical treatment and other closely related purposes. EHRs are real-time, patient-centred records
that provide immediate and secure information to authorised users. EHRs typically contain a patient’s medical history, diagnoses and treatment, medications, allergies,
immunizations, as well as radiology images and laboratory results. A National EHR system is most-often implemented under the responsibility of a national health
authority and will typically make a patient’s medical history available to health professionals in healthcare institutions and provide linkages to related services such as
pharmacies, laboratories, specialists, and emergency and medical imaging facilities (epSOS definition).
Independent review and examination of records and activities to assess the adequacy of system controls, to ensure compliance with established policies and operational
procedures, and to recommend necessary changes in controls, policies, or procedures (EU definition).
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A2: Legislation and national rules guarantee patients' right to access their own electronic health data
Indicator A2 focuses on legal aspects of EHRs with regard to patients’ access to personal health data. Important
components of a legal framework are wide-ranging patient rights to be able to electronically access their personal
EHR data and to be allowed to decide to whom to provide access to their health data. While 26 countries do
provide their citizens with access to their EHR data by law in general, only 20 states record by law that citizen
access must be possible independent of place and technology. Lastly, 43% or 12 countries indicate that their
citizens are not entitled to decide which healthcare professional or other party can access their EHR. Often general
practitioners act as 'data gatekeepers', allowing additional parties to access a patient's EHR, while in other
countries the technical readiness of health data systems is not yet advanced enough to realise this option.
A2.7: Do legislation and national
rules in general allow and facilitate
individuals to access their healthrelated data when held in an EHR?

A2.8: Do legislation and national
rules allow and facilitate individuals
to access their health-related data
when held in an EHR, independent
of place and technology?

A2.9: Do legislation and national
rules allow citizens to choose
whom to provide access to?

A3: Legislation addresses the legal conditions under which alteration and archiving of shared electronic health
data is permitted
Indicator A3 surveys whether legal frameworks address the conditions under which alteration and archiving of
shared electronic health data is permitted, whether patients are legally enabled to alter their electronic health
data themselves, and whether technical interoperability and exchange measures for EHR systems are legally
stipulated. Most countries specify conditions for alteration and archiving of electronic health data but only around
one third allow patients to correct data entered in their EHR by themselves. Two thirds of countries detailed any
measures for technical interoperability and exchange measures in their legislative framework.
A3-10: Do legislation and national
rules exist that address the
conditions under which alteration
and archiving of shared electronic
health data is permitted?

16

A3-11: Do legislation and national
rules permit patients to alter their
health-related data when held in an
EHR?

A3-12: Do legislation and national
rules prescribe technical
interoperability16 & exchange
measures for EHR systems?

Technical Interoperability is usually associated with hardware/software components, systems and platforms that enable machine-to-machine communication to take
place. This kind of interoperability is often centred on (communication) protocols and the infrastructure needed for those protocols to operate (ETSI definition).
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A4: Cross-border sharing of EHR data is legally facilitated
Indicator A4 surveys whether EHR data sharing across national borders is legally facilitated. 18 study countries
indicated that data sharing from EHRs across national borders is permitted by law.
A4-13: Do legislation and national rules
facilitate the sharing of EHR data crossborder?

A5: A national eHealth/digital health17 policy focusing on data exchange for the benefit of the patient is in place
Indicator A5 surveys the extent to which a national digital health policy focuses on health data exchange. Examples
are integration of a digital health policy into regular healthcare policy targeting care processes and the continuity
of care at the national and at the regional level, and awareness actions to promote the benefits of access to, and
exchange of EHR data. Uniformly, one-third of study countries indicate that their eHealth policy is not integrated
into general healthcare policy and that they do not contain planning measures for patient safety and quality of
care, suggesting that eHealth policy is somewhat isolated in the respective countries. In terms of awareness
actions and citizen information campaigns, 23 countries claim to actively promote EHR system uptake and
utilisation.
A5-14: Is the national
eHealth/digital health policy
integrated in the general healthcare
policy targeting care processes and
the continuity of care (focused
integration of eHealth/digital health
into health and social care system
policies)?

17

A5-15: Do policies or legislation
contain planning measures for
patient safety and quality of care
that are based on data quality and
data exchange standards?

A5-16: Apart from the national
level, is there policy activity,
legislation, and rules concerned
with eHealth /digital health
policies on a sub-national level?

Digital health and care refers to tools and services that use information and communication technology (ICT) to improve prevention, diagnosis, treatment, monitoring
and management of health and lifestyle. Digital health and care has the potential to innovate and improve access to care, quality of care, and to increase the overall
efficiency of the health sector (EU definition).
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A5-17: Are there activities on the national level
promoting awareness actions for citizens and
healthcare providers on the benefits of access
to, and exchange of EHR data?

A6: eHealth/digital health policies build on and incorporate the results of relevant EU initiatives on facilitating EHR
cross-country interoperability
Indicator A6 focuses on the extent to which national digital health policies and government digitization initiatives
on EHR cross-country interoperability build on relevant projects undertaken at EU level. Current examples refer
to the eHealth Network guidelines on the Patient Summary, ePrescription / eDispensation, and shared good
practices for stakeholders developing or implementing EHR systems. In terms of alignment between national and
EU-level eHealth efforts and resources, the indicator shows a mixed picture. From 28 study countries, 9 indicate
to not refer to EU-level guidelines and documents on the Patient Summary and ePrescription / eDispensation in
national policy documents and 19 do not refer to these resources in legislation documents.
A6-18: Has your country incorporated
references to eHealth Network
guidelines on the Patient Summary18 or
ePrescription19/eDispensation20 into
national policy documents?

18

19

20

A6-19: Has your country
incorporated references to eHealth
Network guidelines on the Patient
Summary or ePrescription/
eDispensation into national
legislation?

A6-20: Has your country issued
practical implementation
guidelines and guidelines for
sharing good practice for all
stakeholders?

A Patient Summary is an identifiable dataset of essential and understandable health information that is made available “at the point of care to deliver safe patient care
during unscheduled care (and planned care) with its maximal impact in the unscheduled care; it can also be defined at a high level as: the minimum set of information
needed to assure Health Care Coordination and the continuity of care (eHealth Network GUIDELINE on the electronic exchange of health data under Cross-Border Directive
2011/24/EU).
ePrescription consists of electronic prescribing and electronic dispensing: ePrescribing is defined as the electronic prescribing of medicine with the use of software and
the electronic transmission of said prescription data to a pharmacy where the medicine can then be dispensed (epSOS definition).
eDispensing is defined as the electronic retrieval of a prescription and the dispensing of the medicine to the patient as indicated in the corresponding ePrescription. Once
the medicine has been dispensed, the dispenser is to report the dispensation information using the ePrescription software (epSOS definition).
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A7: A technical and semantic interoperability21 framework or strategy (or sub-strategy) is in place
Indicator A7 surveys whether a national technical interoperability strategy for EHRs and a semantic interoperability
strategy are in place on the national level. The results show that only 7 countries lack a standalone technical
interoperability strategy. 17 countries report that an interoperability strategy focusing on semantics is
implemented through a national terminology centre.
A7-21: Does your country have a
national strategy for technical
interoperability, assuming it is not
already part of an eHealth/digital health
strategy, or that a sub-strategy exists?

21
22

A7-22: Has a clinical terminology22 and
semantic interoperability strategy been
formulated and realised through a
government terminology centre or
equivalent national bodies?

Semantic interoperability means the precise meaning of exchanged information which is preserved and understood by all parties (Refined eHEIF).
Clinical terminologies are structured vocabularies covering complex concepts such as diseases, operations, treatments and medicines. Clinical terminologies can be used
in clinical practice to aid health professionals with more easily accessible and complete information regarding medical history, illnesses, treatments, laboratory results,
and similar facts (https://www.digitalhealth.gov.au/).
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4

Organisational level and financial investments: measures to support (B)

This second part B consists of a total of 10 indicators which survey the practicalities of EHR access and an
institutional dimension of EHR implementation. In terms of access, indicators query the level of access
(nationwide, only in some regions or piloting) and what kind of services the EHR offers apart from viewing one’s
own data. ‘Institutional’ refers to the formalisation of support actions, like financial incentives for EHR
implementation, but mainly to the extent to which EHR development is managed and supervised by a national
competent authority and its legal mandates.
B1: Patient/citizen access to EHR23 data is facilitated through appropriate means
Indicator B1 surveys how patient access to their EHR data is facilitated in practice. The questions focus on which
level access is possible (ranging from planning stages, pilot project to routine use on a regional or national level),
the user-friendliness and presentation of health data online and what modes of access patients are offered. Access
to health information for citizens is facilitated nationwide in 17 countries, while six countries report having ongoing
pilot projects. Access to their health data is not yet a reality in three countries. The most common mode of access
to EHR data by far is via an online portal. Another four countries report offering mobile access while two countries
still use paper printouts (note that multiple answers can be valid for a single country).
B1-23: Do patients/citizens have access to their own health-related data
currently stored in an EHR system?

B1-24: Is electronic health data in
an EHR system designed and
presented, so that citizens can
readily understand the use of health
information?

B1-25: Which modes of access to their EHR data do patients have? (multiple select question)

23

EHR is a comprehensive medical and cross-institutional record or similar documentation of the past and present physical and mental state of health of an individual in
electronic form and providing for ready availability of these data for medical treatment and other closely related purposes. EHRs are real-time, patient-centred records
that provide immediate and secure information to authorised users. EHRs typically contain a patient’s medical history, diagnoses and treatment, medications, allergies,
immunizations, as well as radiology images and laboratory results. A National EHR system is most-often implemented under the responsibility of a national health
authority and will typically make a patient’s medical history available to health professionals in healthcare institutions and provide linkages to related services such as
pharmacies, laboratories, specialists, and emergency and medical imaging facilities (epSOS definition).
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B2: The EHR provides support to citizens to become active agents of their own health journey
Indicator B2 surveys the services (referral/appointment management, view test results, etc.) and options available
for patients to manage their EHR data. Such options are, e.g. to correct and remove data or to assign and revoke
access rights for health professionals. 19 countries provide citizens with the opportunity to have their health data
be corrected, only three countries go as far as allowing citizens to delete EHR contents and 18 countries report
that their citizens are able to manage EHR data access on a document level. The most common EHR service is to
view test results, followed by a prescription and an appointment service.
B2-26: Are patients/citizens able
to request their own healthrelated EHR data be corrected or
correct it themselves, if it is
known to be inaccurate?

B2-27: Are patients/citizens enabled
to personally delete health-related
data from their EHR?

B2-28: Are patients/citizens able to
decide and specify which healthrelated data from their national EHR
can potentially be shared with
healthcare professionals other than
their own General Practitioner?

B2-29: Does your national EHR give patients online access to the following services? Are these services
operational and used?
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B3: The eHealth/digital health policy focusing on EHR interoperability is supported by appropriate financial
schemes and budgets
Indicator B3 surveys whether national efforts to implement international health informatics standards and clinical
terminologies are institutionally supported, i.e., appropriately budgeted and staffed. Overall, most countries report
dedicating an appropriate budget and human resources to implementing the national eHealth strategy and create
institutions that take over the role of the executing body.
B3-30: Is there a clearly
earmarked budget available for
implementation of a national
eHealth/digital health strategy
and policy?

B3-31: Is there an institutionalised
effort, budget and dedicated team
to implement international health
informatics standards in semantics?

B3-32: Is there an institutionalised
effort, budget and dedicated team
to implement clinical terminologies
and semantic interoperability?
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B4: National competent authority24 for eHealth/digital health
Indicator B4 examines the functions and mandates a national competent authority for digital health has, among
others, oversight over investments in digital health and the national digital health strategy, co-authoring of
legislation, evaluations, and assessments, involvement of cybersecurity actors and regulation of the use of IHE
and HL7 profiles. While 27 countries respond to have set-up a competent authority for eHealth, the data suggests
that in around one-third of countries this competent authority does not evaluate or assess eHealth impacts – be
it social or economic impacts. Moreover, cybersecurity and data protection expertise are not present in seven
countries, while two countries added the expertise after the launch of the “Recommendation on a European
Electronic Health Record exchange format” in February 2019.
B4-33: Does a national
eHealth/digital health entity
(management board, institute,
authority) exist?

B4-34: If yes, does this entity have
oversight of either eHealth/digital
health strategy, investment or the
execution of the national
components of the eHealth/digital
health programmes?

B4-35: If yes, does the entity
comment legislations or can be
consulted in drafting legislation?

B4-36: If yes, does the entity
perform evaluation/assessment
activities concerning eHealth/digital
healthapplications?

B4-37: If yes, does this entity
include national cybersecurity and
data protection actors?

B4-38: If yes, has the inclusion of
cybersecurity and data protection
actors started prior to February
2019?

B4-39: If yes, does the entity regulate or guide any of the following measures?

24

Competent Authority in the context of this study means any national or regional agency, authority, department or inspectorate of a government of a country which is
permitted by statute to issue rules and regulations concerning eHealth activities and monitor their compliance.
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B5: National competent authority with clinical/terminology and technical competence is institutionalised
Indicator B5 examines, in addition to B4, whether a competence authority exists that proposes technical and
semantic standards, terminologies, publishes stakeholder guidelines and maintains archives of active and past
standards (can be the same authority as in B4). 24 countries report that competent authorities aim to facilitate
semantic and technical interoperability, but only slightly more than half of all countries also publish guidelines,
maintain terminology archives, or perform mapping activities to international standards.

25

B5-40: Does a national competent
authority propose technical
standards with the aim to facilitate
organisational interoperability and
communication?

B5-41: Does a national competent
authority propose clinical
terminologies (like SNOMED CT,
LOINC, WHO terminologies, etc.)
with the aim to facilitate semantic
interoperability and data exchange?

B5-43: Does the terminology
centre maintain an archive with all
versions and also with legacy
terminologies, guaranteeing to
trace back terminologies during the
life-cycle of an EHR?

B5-44: Do adjustment measures
and mapping activities to
international standards exist to
enable communication between
digital health systems in other
countries?

B5-42: Does the national
competent authority in your
country assist medical and clinical
stakeholders with terminological
guidelines25 on how to use
terminologies, build clinical
information models, etc.?

A set of terminological resources that can be implemented in software applications to represent clinically relevant information in a semantically structured form that can
be used by automated applications. These codes represent explicit formal definitions of meaning and are based on a consensus of actual use by clinicians
(DigitalHealthEurope definition).
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B6: Government terminology centre focused on semantic standardisation is established
Indicator B6 surveys the types of semantic services national terminology centres (can be identical to the authority
in B4) offer. The most widely offered service is translating international standards into local language (18
countries), followed by providing national extensions (17 countries). 16 countries contribute to international
working groups developing standards and competent authorities in 15 countries undertake licensing activities.
Other services are used by less than half of the study countries.
B6-45: Does a government terminology centre or organisation provide any of the following semantic services?
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B7: National Digital Health Network is established
Indicator B7 surveys whether a National Digital Health Network (or a similar forum) exists, and which stakeholders
are engaged. Of all 28 study countries, only 16 report having created a forum that is comparable to the National
Digital Health Network envisaged by the EU Commission. The most frequently engaged stakeholder in this forum
is the national eHealth Network representative followed by the NCPeH, organisations responsible for semantics
and technical interoperability, Public Health authorities, national Medical Drug Agency and the competent
authorities for Telehealth and controlling the quality of healthcare. Stakeholders less frequently engaged are
authorities for Genomics, AI and Data Protection.
B7-46: Has your country set up an
entity that is, or is similar to, a
National Digital Health Network26
as set out in the European
Commission Recommendation on a
European Electronic Health Record
exchange format?

B7-47: Which of the following representatives and authorities are involved
in the entity that is, or is similar to, a National Digital Health Network?
Please tick all that apply:

Body or Organization responsible for National level Genomics
and related fields

2

Health data usage agency/competency centre, with capacity to
aggregate and manage secondary use of data, both at…

5

National Telehealth Agency with national responsibility for
developing telehealth

8

Agency with the role of verifying and controlling the quality of
healthcare provision

8

National health body responsible to lead on Artificial
Intelligence and Healthcare robotics

3

National-level agency responsible for AI/Robotics strategy

2

National eIDAS node responsible agency, and/or national eID
authority

6

National body responsible for coordinating EU funds
distribution and applications

3

National Public health authority, as identified to the EC and
ECDC

9

National Medical drug/devices agency or equivalent, as
identified to EC and EMA

8

The authority or organization responsible for the NCPeH –
National Contact point for eHealth

14

National body/function of national technical interoperability
definitions in health and the formalization of the Member…

11

National body representative for semantics in health, and the
formalization of the respective Member State representative…
Competent authorities designated pursuant to Directive (EU)
2016/1148 – National or Sectorial Competent authorities…
Supervisory authorities established under Article 51 of
Regulation (EU) 2016/679 – National Data Protection Authority
eHealth Network representative

26

12
0
6
15

As defined in the Recommendation on a European Electronic Health Record exchange format, p. 6: “To enhance the interoperability and security of national health
systems and support the secure exchange of health data across borders, each Member State should set up a National Digital Health Network involving representatives
of the relevant competent national authorities and, where appropriate, regional authorities dealing with digital health matters and the interoperability of electronic health
records, and security of networks and information systems, and the protection of personal data”. See also list of definitions.

40

Study on Interoperability of Electronic Health Records in the EU

B8: Financial incentives support the uptake of interoperable EHR systems in the healthcare system
Indicator B8 focuses on the types of financial incentives which support EHR system uptake in EU countries. Such
incentives include the use of public funding for infrastructure investments, penalties, and subsidies for
implementing digital health technologies and timeframes for implementation. It turns out that 19 countries report
granting public funding to local infrastructure projects for EHR systems. Financial penalties or subsidies coupled
to the implementation of EHR systems are employed in 16 states, however, mandatory adoption timeframes for
new standards are reported in 18 states.
B8-48: Is there a framework or
regulation allowing the use of public
funding for technical infrastructure in
medical facilities and healthcare
providing institutions?

B8-49: Is there regulation
including financial penalties or
subsidies for implementing
eHealth/digital health
technologies?

B8-50: Are any compulsory
technological standards being
enacted, in combination with
timeframes for
adoption by General Practitioners
and hospitals?

B9: National progress of EHR implementation and interoperability processes are being monitored
Indicator B9 surveys whether Member States regularly evaluate and asses digital health developments and identify
challenges and barriers to inform policymakers. It turns out that 9 and 11 countries do not regularly assess the
state of EHR interoperability and conclude policy-relevant actions from such assessments, respectively.
B9-51: Does your country regularly
and systematically assess the state
of EHR interoperability and
integration of diverse EHR systems?

B9-52: Does your country use monitoring
activities not only to report, but to
identify challenges and barriers in order
to improve the situation?
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B10: National progress of EHR implementation and interoperability processes are being monitored
Indicator B10 surveys whether the Member States align national efforts with European efforts in the context of
the eHealth Digital Service Infrastructure. Exactly half of all countries claim to promote the eHDSI nationally.
B10-53: Does your national
competent authority for digital
health promote the use of the tools
and building blocks of the eHealth
Digital Service Infrastructure27?

27

The eHealth DSI is a health data infrastructure offering services for cross-border health data exchange under the Connecting Europe Facility (CEF). Its core and generic
services, as defined in the CEF, are the exchange of Patient Summaries and ePrescriptions. The generic services are the necessary implementation of data exchange at
country level, the core services at EU level. These together will enable the provision of Cross Border eHealth Information Services (CBeHIS) (EU definition).
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5

Security and access (C)

Security & Access refers to a more technical part of the survey composed of six indicators. While the first set of
indicators rather focuses on specific authentication mechanisms for patients and physicians, the use of distributed
ledger technologies, the eIDAS regulation and unique identifiers, the second set of indicators examines how wellprepared Member States are against cyber security risks.
Electronic identification28
C1: Supervision of trusted electronic service29 providers is in place
Indicator C1 surveys whether Member States have implemented a framework with technical and cybersecurityrelated requirements for health professional identification and authentication in EHR systems. Czechia, Malta, and
Portugal report having no such rules in place.
C1-54: Are there specific national
rules for the identification and
authentication of health professionals,
as well as who exactly can create and
access EHRs?

C2: Electronic identification means for EHR systems follow high security standards and secure access is ensured
Indicator C2 examines the level of secure access to EHRs. Relevant questions focus on different kinds of
authentication mechanisms available for patients and health professionals, the use of distributed ledger
technology and de-identification of health data. The most common authentication practice in Europe for patients
and healthcare professionals are digital signatures followed by two-factor authentication. Estonia, Spain,
Luxembourg, Netherlands, Romania and Slovakia report their EHR systems are supported by some kinds of
distributed ledger technologies (DLTs) and these countries are also actively researching further applications of
DLTs in the health data space.
C2-55: What are the authentication mechanisms to EHRs? Please select all options that apply below:

Encryption of sent or
received files and emails

Password protection of
sent or received files

For patients

28
29

Password-protected
access

For healthcare professionals

Two-factor
authentication

Digital
Signature/Certificate

For patients in the doctor's office/hospital

The process of using person identification data in electronic form uniquely representing either a natural or legal person, or a natural person representing a legal person
(EU definition).
An electronic service normally provided for remuneration which consists of: (a) the creation, verification, and validation of electronic signatures, electronic seals or
electronic time stamps, electronic registered delivery services and certificates related to those services, or (b) the creation, verification and validation of certificates for
website authentication; or (c) the preservation of electronic signatures, seals or certificates related to those services. (EU definition)
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C2-56: Are de-identification
methods for health data used to
protect patient privacy regarding
data transfer and analysis?

C2-57: Are distributed ledger30
technologies used to enhance
personal privacy and data
protection of the national EHR
system?

C2-59: Are you generally
researching or testing other
technologies for your national EHR
system?

C2-60: Can you identify other
cutting-edge technologies which are
promising to contribute or improve
EHR systems in general?

C2-58: Are distributed ledger
technologies being researched and
tested nationally for the use in a
health data space?

C3: Electronic identification means for EHR systems are mutually recognisable across borders
Indicator C3 surveys whether Member States employ the Regulation (EU) No 910/2014 (eIDAS) with regard to
electronic identification and authentication means. The regulation aims to facilitate identification and
authentication of healthcare professionals across borders. Cyprus, Czechia, Germany, Hungary, and Ireland
(Norway is not affected by EU regulations) do currently not employ the identification means according to the
eIDAS regulation.
C3-61: Are secure electronic
identification and authentication means
as specified in the Regulation (EU) No
910/2014 (eIDAS) employed?

30

A ledger is a database which keeps a final and definitive record of transactions. Records, once stored, cannot be tampered without leaving behind a clear track. Blockchain
is the best-known distributed ledger technology. It enables a ledger to be held in a network across a series of nodes, which avoids one centralised location and the need
for intermediaries’ services. (EU definition)
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C4: Patient data in EHRs is linked to a unique patient identifier
Indicator C4 surveys the use of unique identifiers for patients, physicians and other healthcare professionals to
which patient data is linked and unequivocal authentication is guaranteed. The only country without any unique
identifiers, a key element for the successful implementation of an EHR infrastructure, is Czechia. While Bulgaria,
Cyprus and Poland are lacking unique patient identifiers, Spain and Malta do not have such identifiers for
healthcare staff.
C4-62: Does your country employ
a citizen/patient electronic
identifier31 for health purposes?

31

C4-63: Does your country employ a
national unique health services
professional ID for physicians?

C4-64: Does your country employ a
national unique health services
professional ID for other healthcare
professionals (nurses, specialists,
etc.)?

This commonly refers to a unique number or chip card to electronically identify the patient (epSOS definition). Patient identification is necessary to correctly match a
patient to an intended treatment and prevent harm due to potential mistreatment.
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C5: EHR systems are properly protected against cybersecurity risks
Indicator C5 examines the preparedness of EHR systems against cybersecurity risks. Questions include the use of
security-by-design approaches, awareness management of cybersecurity risks among healthcare professionals
and the application of penetration tests to ensure proper functioning of EHR systems and identification of security
risks. More than two-third of countries employ consistent encryption and a security-by-design approach to prevent
cyber-attacks. However, only one-third of countries report training healthcare personnel in the area of
cybersecurity risks. Penetration test are a common practice among study countries. Poland, Czechia and Bulgaria
do not perform well in this indicator.
C5-65: Are consistent encrypting
algorithms used to protect patient
ID’s in EHR systems?

C5-66: Are EHR systems developed
to anticipate malicious cyberattacks through a security-bydesign approach?

C5-67: Are healthcare personnel
working with national EHR systems
sufficiently trained and aware of
the risks of cyber-security?

C5-68: Does your country have
tests in place to verify whether the
EHR product or service performs as
it is expected (like penetration
tests)?
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C6: Appropriate and proportionate technical and organisational measures to manage risks posed to the security
of networks and information systems are in place
Indicator C6 surveys Member States’ preparedness to quickly identify and react to cybersecurity breaches of EHR
systems. Relevant topics include the cross-links to national cybersecurity strategies, a competent authority for
the security of network and information systems which also covers the health sector, Computer Security Incident
Response Teams, cyber security certification mechanisms and Cyber Resilience Frameworks. Only three countries
- Czechia, Malta, and Norway – have no established single point of contact for the security of network and
information systems covering the health sector.
C6-69: Is a national strategy on
the security of network and
information systems in place that
also includes EHRs?

C6-70: Are a national competent
authority and a national single
point of contact for the security of
network and information systems
established, which also cover the
health sector?

C6-72: Are there plans for cyber
security certification mechanisms to
demonstrate that cyber security
requirements are met under the
relevant EU cyber security
framework?

C6-73: Have national competent
authorities developed and adopted
a Cyber Resilience Framework and
appropriate measures to identify,
report, respond to and recover
from cyber incidents?

C6-71: Is a Computer Security
Incident Response Team (CSIRT)
designated, which includes health
data services?
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6

Semantic interoperability (D)

Four indicators are dedicated to different aspects of semantic interoperability32: a terminology server, mandatory
standards and terminologies and interoperability readiness on the EU-level. Specifically, the last indicator focuses
on semantic assets in routine use and which coding systems are used.
D1: A semantic clinical terminology standard (standardised services and mandatory reference terminological
assets) is proposed by a competent authority and the use is mandatory
Indicator D1 surveys the extent to which clinical terminology standards are mandatory for an electronic Patient
Summary. From all patient summary sections available, over two-thirds of study countries report having made
clinical terminology standards mandatory for diagnoses, medications, billing purposes and procedures. Only half
of countries have mandatory standards for immunisation and allergy data.
D1-74: In which of the following patient summary sections and other domains is the application of semantic
clinical terminology standards (standardised services and mandatory reference terminological assets)
mandatory?

Plan of care

7

Functional status

7

Vital signs

9

Results/Observations

10

Pregnancy history

6

Social history

7

Medical devices

7

Vaccinations/Immunisations

14

Procedures

20

Medication

21

Medical problems/Diagnoses

23

Allergies and intolerances
Advance directives

13
5

Administrative and billing purposes

21

D2: A set of high-level use cases for health data exchange are developed, semantic exchange profiles are
defined, and their application is mandatory
Indicator D2 focuses on the availability of semantic exchange profiles and related resources. One crucial element
for semantic interoperability is having a national terminology server installed. Most EU countries have not
implemented a terminology server (Denmark and Portugal among others).
D2-75: Is a centrally and
nationally managed terminology
server installed for semantic
interoperability?

32

D2-76: Is this terminology server and
its terminological resources technically
accessible and usable by technical
services (i.e. standardised exchange
format, API, OID, Canonical URLs)?

Semantic interoperability means the precise meaning of exchanged information which is preserved and understood by all parties (Refined eHEIF).
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D3: National developments regarding semantic interoperability incorporate international standards
and terminologies
Indicator D3 examines which international standards and terminologies are used nationally. Examples include
SNOMED CT, LOINC, ATC and ISO IDMP, HL7 and WHO classifications ICD-10 and ICD-11. While only around onethird of countries implemented SNOMED CT or LOINC, Czechia, Ireland, Malta, Poland and Slovenia have not
implemented either of those terminologies mentioned, whereas Germany is in the process of implementation. The
UK is the only country which does not use WHO classifications.
D3-77: Is SNOMED CT nationally
implemented as “backbone”
ontology/terminology?

D3-78: Is LOINC nationally
implemented as central
terminology?

D3-79: Are ATC, EDQM Standard
Terms, or ISO IDMP referentials
nationally implemented as central
terminologies?

D3-80: Are resource driven
information models (such as
Health Level Seven Fast
Healthcare Interoperability
Resources (HL7 FHIR)) nationally
implemented?

D3-81: Are WHO classifications
(ICD-10, ICF, ATC) nationally
implemented as central
terminologies?

D3-82: Are there plans to nationally
implement ICD-11 and ICHI?
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D4: National semantic interoperability efforts are aligned and compatible with international standards and
facilitate the exchange of health data across borders and the use of clinical terminology standards is mandatory
and in routine use
Indicator D4 focuses on the compatibility of national semantic efforts and developments on the EU level (eHealth
DSI Master Value Sets Catalogue, Health DSI MTC, ISO IDMP standards, substance databases). Particular focus
is given on different types of semantic assets for the Patient Summary and ePrescribing. Austria, Bulgaria, France,
Lithuania and Slovenia underperform in this indicator in comparison to other study countries. Only a minority of
countries have implemented eHealth DSI resources (Estonia, Spain, Finland, Ireland, Luxembourg, Malta,
Portugal, Sweden and the UK).
D4-83: Has the National Contact
Point for eHealth set up the
eHealth DSI Master Value Sets
Catalogue?

D4-84: Has the National Contact
Point for eHealth implemented the
eHealth DSI Master Translation
/Transcoding Catalogue (eHealth
DSI MTC) and the Terminology
Access Services?

D4-85: Has an alignment been
implemented with regulatory
activities for medicinal product
authorization in Europe and
regulatory standards for medicinal
products (ISO IDMP, EMA SPOR)?

D4-86: Is the regulatory
substances database envisaged to
be used also for medical care
(EHR) purposes?
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7

Technical interoperability (E)

In contrast to Part D, the following five indicators focus on technical interoperability of Patient Summaries and
ePescriptions on an EU-level, technical infrastructure, the bandwidth of organisations being connected to EHR
systems, and, ultimately, the type of health data available in EHR systems.
Cross-border care33
E1: Exchange of Patient Summaries34 via the eHealth Digital Service Infrastructure35 is enabled
Indicator E1 surveys whether patient summaries exist on a national level, which modes of access patient have
and whether the development of patient summary systems was informed by eHealth Network guidelines on the
electronic exchange of health data for patient summaries. The indicator also inquires on the possibility to send
and/or receive patient summaries across national borders. Patient summaries exist in two-thirds of all study
countries and are most frequently accessed via an online portal, but only Czechia, Lithuania, Latvia, Poland, and
Slovakia can send or receive patient summaries across borders.
E1-89: Do Patient Summaries
exist on a national level and are
respective IHE profiles36 used?

E1-90: Which modes of access do patients have?

None

7

Paper print-out
Access only in the doctors' office

6
0

Mobile access using an app
Online portal with log-in

E1-91: Is the Patient Summary
structured according to the
provisions in the “GUIDELINE on the
electronic exchange of health data
under Cross-Border Directive
2011/24/EU Release 2 – Patient
Summary for unscheduled care”
adopted by the eHealth Network on
21 November 2016?

6
20

E1-92: Is it possible to receive
and/or send a Patient Summary
cross-borders transferred via the
EHR system only within given
regions in both countries?

33

Cross-border health care means health care provided or prescribed in a Member State other than the Member State of affiliation (ie. Member State competent to give
authorisation to receive treatment outside the Member State of residence (EU definition, EU: Article 3f) of Directive 2011/24/EU on the application of patients’ rights in
cross-border healthcare).

34

A Patient Summary is an identifiable dataset of essential and understandable health information that is made available “at the point of care to deliver safe patient care
during unscheduled care (and planned care) with its maximal impact in the unscheduled care; it can also be defined at a high level as: the minimum set of information
needed to assure Health Care Coordination and the continuity of care” (eHealth Network GUIDELINE on the electronic exchange of health data under Cross-Border
Directive 2011/24/EU).

35

The eHealth DSI is a health data infrastructure offering services for cross-border health data exchange under the Connecting Europe Facility (CEF). Its core and generic
services, as defined in the CEF, are the exchange of Patient Summaries and ePrescriptions. The generic services are the necessary implementation of data exchange at
country level, the core services at EU level. These together will enable the provision of Cross Border eHealth Information Services (CBeHIS) (EU definition).

36

IHE Profiles organise and leverage the integration capabilities that can be achieved by coordinated implementation of communication standards, such as DICOM, HL7
W3C and security standards. They provide precise definitions of how standards can be implemented to meet specific clinical needs (Integrating the Healthcare Enterprises
definition).
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E2: ePrescription37/eDispensation38
Indicator E2 surveys whether ePrescription and eDispensation systems exist on a national level, which modes of
access patient have and whether the development of such systems was informed by eHealth Network guidelines
on the electronic exchange of health data for ePrescriptions/eDispensations. The indicator also inquires on the
possibility to send and/or receive ePrescription/eDispensation reports across national borders. ePrescription
services exist in two-thirds of all study countries and are most frequently accessed via an online portal. However,
11 countries still use paper printouts. Czechia, Poland, and Slovakia are the only Member States which are capable
of sending or receiving ePrescriptions across borders.
E2-93: Do ePrescriptions/eDispensations
and respective IHE profiles exist on a
national level?

E2-94: Which modes of access to patients have?

None

6

Paper print-out
Access only in the doctors' office
Mobile access using an app
Online portal with log-in

E2-95: Are ePrescriptions/eDispensations
structured according to the provisions in the
“GUIDELINE on the electronic exchange of
health data under Cross-Border Directive
2011/24/EU Release 2 – ePrescriptions
/eDispensations” adopted by the eHealth
Network on 21 November 2016?

11
0
8
18

E2-96: Is it possible to receive and/or send an ePrescription
cross-borders transferred via the EHR system only within
given regions in both countries?

37

ePrescription consists of electronic prescribing and electronic dispensing: ePrescribing is defined as the electronic prescribing of medicine with the use of software and
the electronic transmission of said prescription data to a pharmacy where the medicine can then be dispensed. (epSOS definition).

38

eDispensing is defined as the electronic retrieval of a prescription and the dispensing of the medicine to the patient as indicated in the corresponding ePrescription. Once
the medicine has been dispensed, the dispenser is to report the dispensation information using the ePrescription software (epSOS definition).
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E3: IT Infrastructure
Indicator E3 surveys background information on existing EHR system’s technical infrastructure. Focus is given
on the existence of recommended enterprise architectures for industry and the use of cloud services for EHR
infrastructure and data repositories. The Scandinavian countries have not published such architecture blueprints
and only Finland reports to use cloud services for their EHR infrastructure.
E3-97: Is there an enterprise
architecture blueprint for the
national level EHR ecosystem?

E3-98: Is the system
infrastructure using cloud
services?

E3-99: Does the EHR system host
clinical data on cloud systems?
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E4: EHR system offers broad access to a variety of services and organisations
Indicator E4 examines to which healthcare organisations the national EHR system is connected and whether they
routinely use EHRs. Organisations include, among others, general practitioners, specialists, hospitals, labs,
pharmacies, care homes and insurance companies. The majority of GPs in 20 countries are connected to EHR
systems and routinely use the offered services, followed by pharmacies in 19 countries. Labs, hospitals and
specialist practices are connected to EHR systems in over 20 countries, but the routine use is recorded in only 15
countries.
E4-100: To which of the following organisations or persons is your national EHR system connected
electronically? Are the connections to the organisations used routinely39?

39

“Routine use” as defined for this study refers to the use of assets or data that are relevant for the day-to-day business of all healthcare workers, therefore used routinely
and not occasionally in uncommon situations.
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E5: Level of EHR exchange data use, interoperable solutions and services
Indicator E5 surveys the types of patient data that are recorded in national and in (if applicable) regional EHR
systems and whether these data types are routinely used, i.e. filled-out in the context of routine care. Additional
focus is given on the kind of digital services the national and (if applicable) regional EHR systems offers and
whether these are used routinely.
E5-101: Does your national EHR system allow you to record and store the following types of patient data
electronically? Are these types of data recorded and stored routinely using the national EHR system?
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E5-103: Does your national EHR system allow you to transfer/share/access patient data electronically,
permitting you to engage in any of the following? Are these functions used routinely?
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E5-104: Does your regional EHR system allow you to transfer/share/enable/access patient data electronically,
permitting you to engage in any of the following? Are these functions used routinely?
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8

Level of actual use of interoperable EHRs (F)

The five indicators in this part aim to identify levels of use of different functions of EHR systems and levels of data
exchange between various healthcare providing organisations. This is in stark contrast to the previous parts which
focus rather on availability of legal frameworks and system readiness (politically, institutionally and technically).
F1: Actual use of national EHR system by type of institution is high
Indicator F1 surveys the usage of EHR systems in different care sectors, such as primary, secondary, and tertiary
care as well as pharmacies and home care. Bulgaria, Czechia, Germany (roll-out from 2021), and Ireland to not
currently have a fully functioning EHR system and only few advanced countries have the home care sector
connected to a national EHR system. Denmark, Estonia, and Finland have the overall highest level of EHR use in
all categories.
F1-105: Please indicate the use of the national EHR system by the following types of institutions:
25

20

15

10

5

0
Primary care
facilities (e.g.
General Practitioner
practices,
community centres)

Secondary care
facilities (e.g.
hospitals, clinics,
emergency care)

Tertiary care
facilities (e.g. highly
specialised care,
referral from
primary/secondary
care)

Pharmacies

Home care

Other

Yes, less than 25%

Yes, more than 25%; less than 50%

Yes, more than 50%; less than 75%

Yes, more than 75%

Yes, more than 95%; less than 99%

Yes, more than 99%

No
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F2: Actual use of national EHR system by type of data is high
Indicator F2 focuses on the use of different documents within an EHR system such as patient summaries,
ePrescriptions, lab results, imaging reports and discharge reports. Cyprus, Germany, Ireland, Luxembourg,
Poland, and Romania show an overall low level of use over all data types, while Denmark, Estonia, Finland and
Norway have the highest overall level of use. Imaging reports are predominantly exchanged non-electronically.
F2-106: What is the approximate
percentage of Patient Summaries
that are filled with patient health
data (as of the total number of all
Patient Summaries existing) and
are being consulted by a health
professional in another medical
institution in your country in the
last year (2019 or last year for
which data are available;
otherwise use your best subjective
estimate)?

F2-107: What is the approximate
percentage of ePrescriptions (as of
the total number of all
prescriptions) dispensed in your
country in the last year (2019 or
last year for which data are
available; otherwise use your best
subjective estimate)?

F2-108: What is the approximate
percentage of electronic laboratory
results (as of the total number of all
lab results) sent from the lab to the
national EHR system in the last year
(2019 or last year for which data
are available; otherwise use your
best subjective estimate)?

F2-109: What is the approximate
percentage of Imaging reports (as
of the total number of all Imaging
reports) sent to the national EHR
system in the last year (2019 or
last year for which data are
available; otherwise use your best
subjective estimate)?

F2-110: What is the approximate
percentage of Hospital discharge
reports (as of the total number of
all discharge reports) sent to the
national EHR system in the last year
in the last year (2019 or last year
for which data are available;
otherwise use your best subjective
estimate)?

F2-111: What is the approximate
percentage of Hospital discharge
reports (as of the total number of
all discharge reports) sent to
another healthcare provider
organisation in the last year in the
last year (2019 or last year for
which data are available; otherwise
use your best subjective estimate)?
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F3: Type and characteristics of exchanged health data: Pharmacies
Indicator F3 surveys the proportion of pharmacies exchanging ePrescriptions/eDispensation service-related
information and non-ePrescription data (e.g., vaccination data). The pharmacy sector in Europe is almost
completely connected to national EHR systems in over 50% of study countries and exchanging service-related
information. Countries like France, Germany (pilots on-going), Austria, Ireland, or Luxembourg do not have
such an ePrescription system in place.
F3-112: What proportion of pharmacies is connected to
a national health information exchange network (e. g.
national EHR system), exchanging
ePrescriptions/eDispensation service-related
information?

F3-113: What proportion of pharmacies is connected
to a national health information exchange network
(e. g. national EHR system), exchanging other data
than ePrescriptions/eDispensation service-related
information (e.g., vaccination data)?

F4: Electronic data sharing among health professionals is high
Indicator F4 surveys the uptake of EHR data exchange among different subsets of healthcare professionals such
as GP-to-GP, GP-to-Hospital and GP-to-Specialist. In general, the more advanced countries show a similarly high
level of use among health professionals. Countries with a higher level of use in one category typically also show
a higher level of use in the remaining two categories. Exceptions are Italy and France whose systems focus on
the primary care sector.
F4-114: What proportion of
General Practitioners exchange
EHR patient data with each other?

F4-115: What proportion of General
Practitioners exchange EHR patient
data with hospitals?

F4-116: What proportion of General
Practitioners exchange EHR patient
data with specialists?

F5: Level of structured and coded content of patient data is high
Indicator F5 surveys the level of structured and coded data by querying the proportion of structured data entries
in EHR systems, whether healthcare providers perform data usability evaluations and whether data quality audits
are being conducted. The amount of clearly structured electronic health data in the EU is low in most countries.
Only Slovenia, Latvia, Denmark and Bulgaria show higher level of structured content, but do, with the exception
Latvia, not maintain any programmes to train healthcare staff or to audit data quality.
F5-117: What is the approximate proportion of
data entries (as of the total number of all data
entries) by healthcare professionals on a
national level that are structured and coded
data based on clinical terminology standards
(2019 or last year for which data are available;
otherwise use your best subjective estimate)?

F5-118: Does your country
maintain programmes such as
healthcare provider training to
perform data usability
evaluations with the aim to
improve data quality?

F5-119: Does your country audit
the clinical content of Electronic
Health Records for quality?
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9

Use of EHR and big data for early warning and surveillance as well as digital diagnosis
of COVID-19 (G)

Due to the persisting COVID-19 situation in Europe and globally, two indicators complement the survey to examine
the possibilities of EHR systems to aid Public Health Services to identify infectious disease outbreaks and utilise
EHR data to react to a pandemic.
G1: EHR standardisation for public health reporting of infectious diseases
Indicator G1 examines whether public health reporting for standardised diseases is standardised, focusing on
national systems to collect epidemiological surveillance data directly from Labs and from clinical reports using HL7
standard messaging and whether a nationwide electronic surveillance software is mandatory. While most countries
except for Czechia, Latvia, and Slovenia have created a system to collect epidemiological surveillance data, slightly
more than half the countries receive this data in standardised fashion. Advanced countries like Denmark, Sweden
and the UK have no standardised messaging service and mandatory electronic surveillance software.
G1-120: Do you have a national
system to collect epidemiological
surveillance data directly from
Labs on diseases classified as
under compulsory notification (e.g.
tuberculosis, HIV, etc)?

G1-121: Do you have a national
system to collect clinical reports of
diseases classified as under
compulsory notification (e.g.
tuberculosis, HIV, etc)?

G1-122: Does your national system
exchange/receive clinical
reports/clinical data directly using
HL7 or other standard messaging?

G1-123: Do you have legislation or
national rules mandating
nationwide electronic surveillance
software usage?
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G2: Usage of EHR data during the COVID-19 pandemic
Indicator G2 surveys how EHRs can be used to detect, prevent, respond to, and recover from epidemiological
crises such as COVID 19 through generating information from ERH data for real-time surveillance. Automatically
generating this information requires a high level of technical advancements, which Belgium, Denmark, Estonia,
Spain, Finland, Hungary, Netherlands, Sweden, Slovenia and the UK are capable of.
G2-124: Can you generate
information from the national EHR to
detect, prevent, respond to, and
recover from epidemiological crises
such as COVID-19?

G2-125: Can you extract routine
data from your country’s national
EHR system for real-time
surveillance to detect, prevent,
respond to, and recover from
epidemiological crises such as
COVID-19?
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10

Lessons learned: barriers and success factors (H)

The last part of the MonitorEHR survey distils key topics addressed in the EC “Recommendation on a
European Electronic Health Record exchange format” (EHR Recommendation). The last section of the
survey includes a brief analysis and summary of empirical evidence to identify and discuss major
challenges and barriers, as well as key enablers regarding the development and use of EHRs and enabling
technological solutions in the EU.
The results to the following questions are an opinion poll answered by official Member State
representatives to the European eHealth Network, most of whom have official functions in the public
sector and national ministries, too. Representatives were asked how they would rate the importance and
the impact of key topics addressed in the Recommendation for the national EHR development in their
country. Respondents were also asked to rate the importance and impacts of barriers and success factors
commonly identified in the literature. With the caveat of this data collection part being based on the
opinion of very few experts only, however, the results of this Part H are nevertheless of high value to
the Commission’s Services. They could
be regarded as indicative of the uptake of current EU-level
policy such as the Recommendation on EHR exchange format, but also the role of the eHealth Network
for example as such, among Member States.
A full overview of the individual country responses to each item in Part H is provided in the respective
country factsheet. This section presents a summary of findings across all countries.
The general question about which items of the EHR Recommendation were important for the development
of the national EHR system was divided into 13 detailed sub-items. The adoption of the EHR
Recommendation in itself is marked as important (5 and 6 scores) by almost 70% of respondents.
According to the survey, the most important item for future development is the set-up of a national
competence centre for eHealth/ digital health authorities – 75% of countries’ representatives marked it
as “Very important”. Rated as least important for the national EHR developments is the opportunity to
learn from and build on European pilots and funded research activities (e.g. Horizon 2020 or CEF
Programmes).
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Figure 1: Rated importance of items addressed in the EHR Recommendation for national EHR
development
H1-127: In your opinion, how would you rate the importance for the development of the national EHR system of
the following items as addressed in the European Commission “Recommendation on a European Electronic Health
Record exchange format”?
The Recommendations’ emphasis to enter a dialogue with other
Member States on activities, achievements and issues, and build
upon other Member States’ lessons learned
The Recommendations’ emphasis to nationally monitor progress
towards interoperability based on a shared roadmap and report
annually
The opportunity to learn from and build on European pilots and
funded research activities (e.g. Horizon 2020 and Connecting
Europe Facility Programmes)

The involvement of cybersecurity and data protection actors in
the national competent authority for eHealth

The opportunity to build on existing initiatives and resources of
the eHealth Network, such as the Common Semantic Strategy
task force
Active engagement in discussions and cooperation with relevant
stakeholders (including healthcare professional organisations,
national competence centres, industry actors and patient groups,
clinical and technical experts)
The provision of an agreed set of baseline standards and
interoperability specifications for Patient Summaries and
ePrescription/eDispensation health information domains (as listed
in the EHR Recommendation Annex)
Coordination of legal, medical/clinical and technical authorities
(supervisors, clinical requirements, technical implementation)

The set-up of a national competence centre for eHealth/digital
health and interoperability as steering and coordination body
The set-up of a national network of all relevant eHealth/digital
health authorities (National Digital Health Network, involving
representatives of the relevant competent national authorities
and, where appropriate, regional authorities dealing with digital

Appropriately budgeted financial frameworks and incentives

The tools and building blocks provided by the eHealth Digital
Services Infrastructure

The adoption of the EHR Recommendation in itself

0%
Very important 6
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The graph below demonstrates summarised scores across all the items of the question. Over 76% of the
answers include highest scores of importance 5 and 6. All in all, Member States attribute a high
importance to the topics raised by the Recommendation.
Figure 2: Summarised scores from all items addressed in the EHR Recommendation
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1%

8%
12%

42%

34%

1

2

3

4

5

6

When analysing the answers across the countries, clearly there are differences in the Member States’
assessment of the Recommendation. The highest possible score for all items of this question is 78 and
was reached if every item is assigned the value “very important”. To ease the reading of this graph, the
maximum score is normalised to 100. Two countries, Bulgaria and Ireland, marked all items with the
score 6 – very important. Denmark, France and Germany have the lowest total scores.
Figure 3: Summarised scores of all items addressed in the EHR Recommendation by country
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Asking Member States representatives for their perceived importance of the mentioned items does not
yield any information of the actual effects these had on national EHR developments. The following
question lists the identical 13 items as before and respondents were now asked to rate these by their
impact from very weak to very strong. “Appropriately budgeted financial frameworks and incentives” and
“Active engagement in discussions and cooperation with relevant stakeholders” are assumed to be of the
highest importance by over 90% of respondents. They are shortly followed by “The involvement of
cybersecurity and data protection actors in the national competent authority for eHealth” and
“Coordination of legal, medical/clinical and technical authorities (supervisors, clinical requirements,
technical implementation”.
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The general question about the importance of the development of the national EHR system was divided
into 13 statements that the respondent could agree or not agree on. “The coordination between legal,
medical/clinical and technical authorities is key to achieve national EHR interoperability and cross-border
data exchange” is agreed on by almost 100% of respondents.
Figure 4 Overview of items addressed in the EHR Recommendation classified by importance
to Member States for their national EHR development from 1 (strongly disagree) to 6
(strongly agree).
H1-128: In your opinion, how strong would you agree to the following statements derived from the European
Commission “Recommendation on a European Electronic Health Record exchange format” of 6.2.2019 on the
importance for the development of the national
A dialogue with other Member States on activities, achievements
and issues their lessons learned positively influences national
interoperability and cross-border developments.
Having a national monitoring instrument and an established
monitoring process based on a shared roadmap and annual
reporting substantially contributes to identify and overcome existing
EHR interoperability and cross-border data exchange gaps.
National interoperability and cross-border developments were
strongly influenced by the results of existing European pilots and
funded research activities (e.g. Horizon 2020 and Connecting
Europe Facility Programmes).
The existing initiatives and resources provided by the eHealth
Network, such as the Common Semantic Strategy task force, were
extensively utilised and key to national interoperability and crossborder developments.
Having a national competence centre for digital health and
interoperability is crucial and without it, a centrally steered and
coordinated interoperability and cross-border development process
cannot succeed.
When designing and planning EHR interoperability and cross-border
data exchange discussion and cooperation with all stakeholders,
including healthcare professional organisations, national
competence centres, industry actors and patient groups, clinical and
The provided set of baseline standards and interoperability
specifications for Patient Summaries and
ePrescription/eDispensation health information domains in the EHR
Recommendation Annex was an important resource for national…
The coordination between legal, medical/clinical and technical
authorities is key to achieve national EHR interoperability and crossborder data exchange.
A national competence centre responsible for eHealth/digital health
and interoperability should be the central steering and coordinating
body for any EHR developments.
A National Digital Health Network comprising all relevant
stakeholders for eHealth, standardisation and interoperability
greatly supports national initiatives and developments towards full
EHR interoperability and ensures a high level of system security.
Appropriately budgeted financial frameworks and incentives are
generally important to facilitate interoperability and cross-border
developments.
Implementing the National Contact Point for eHealth in the context
of the eHealth Digital Service Infrastructure laid an important
foundation for and influenced national interoperability and crossborder developments.
The fact that the EC adopted the EHR Recommendation triggered
important political events and provided new impulses towards EHR
interoperability and cross-border data exchange.
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The graph below demonstrates summarized scores across all the items of the question. Over 69% of the
answers include highest scores of importance 5 and 6.
Figure 5 Summarized scores by items addressed in the EHR Recommendation classified by
importance to Member States for their national EHR development from 1 (strongly disagree)
to 6 (strongly agree).
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When analyzing the answers across the countries, clearly there are differences in the assessment of the
EHR system. Bulgaria marked all items with the score 6 – very important, followed by Czech Republic.
Denmark and Germany have the lowest total scores.
Figure 6 Summarized scores by items addressed in the EHR Recommendation classified by
importance to Member States for their national EHR development from 1 (strongly disagree)
to 6 (strongly agree), by countries
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The question about the impact on national interoperability developments was divided into 13 items.
“Appropriately budgeted financial frameworks and incentives” and “Active engagement in discussions
and cooperation with relevant stakeholders (including healthcare professional organisations, national
competence centres, industry actors and patient groups, clinical and technical experts)” are assumed to
be of the highest importance by over 90% of respondents.
Figure 4: Overview of items addressed in the EHR Recommendation rated by impact on
national EHR interoperability developments
H1-129: In your opinion, how would you rate the impact of the following items as addressed in the European
Commission “Recommendation on a European Electronic Health Record exchange format” of 6.2.2019 on national
interoperability developments?
The Recommendations’ emphasis to enter a dialogue with other
Member States on activities, achievements and issues, and build
upon other Member States’ lessons learned
The Recommendations’ emphasis to nationally monitor progress
towards interoperability based on a shared roadmap and report
annually
The opportunity to learn from and build on European pilots and
funded research activities (e.g. Horizon 2020 and Connecting
Europe Facility Programmes)
The involvement of cybersecurity and data protection actors in the
national competent authority for eHealth
The opportunity to build on existing initiatives and resources of the
eHealth Network, such as the Common Semantic Strategy task
force
Active engagement in discussions and cooperation with relevant
stakeholders (including healthcare professional organisations,
national competence centres, industry actors and patient groups,
clinical and technical experts)
The provision of an agreed set of baseline standards and
interoperability specifications for Patient Summaries and
ePrescription/eDispensation health information domains (as listed
in the EHR Recommendation Annex)
Coordination of legal, medical/clinical and technical authorities
(supervisors, clinical requirements, technical implementation)

The set-up of a national competence centre for eHealth/digital
health and interoperability as steering and coordination body
The set-up of a national network of all relevant eHealth/digital
health authorities (National Digital Health Network, involving
representatives of the relevant competent national authorities and,
where appropriate, regional authorities dealing with digital
Appropriately budgeted financial frameworks and incentives

The tools and building blocks provided by the eHealth Digital
Services Infrastructure

national interoperability developments?: The adoption of the EHR
Recommendation in itself
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The graph below demonstrates summarised scores across all the items of the question. Over 69% of the
answers include highest scores of 5 and 6.
Figure 5: Summarised scores from all items addressed in the EHR Recommendation rated by
impact
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When analysing the answers across the countries, we can observe differences in the assessment of the
impact. The highest possible score for all items of this question is 78 and reached if every item is assigned
the value “very strong”. To ease the reading of this graph, the maximum score is normalised to 100.
Bulgaria marked all items with the score 6 – very strong, followed by the Czech Republic. Italy has the
lowest total scores.
Figure 6: Summarised scores of all items addressed in the EHR Recommendation rated by
impact, by countries
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The question about the importance of the following barriers towards a successful realisation of EHR
interoperability includes 10 items. “General health system governance related factors “and “Need to build
on pre-existing standards and systems” are assumed to be the most important impeding factors for
successful EHR interoperability developments.
Figure 7: Rated importance of barriers to EHR interoperability
H1-130: In your opinion, how would you rate the importance of the following barriers towards a successful
realisation of EHR interoperability in your country?
National and/or regional rules take into account standards and
guidelines agreed on at the European level
General health system governance related factors
Detailed and strict national legislation regarding the data to be
included in EHRs
Implementation in incremental progress steps (vs. implementing
fully fledged architecture/system in top-down planning)
Lack of interoperability between national or sectoral services
Lack of relevant national legislation or rules (e.g. regarding
privacy, liability, security)
Vision, strategy, and roadmaps
History and legacy of eHealth policy and governance
Lack of political commitment and leadership
Need to build on pre-existing standards and systems
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The graph below demonstrates summarised scores across all the items of the question. Over 62% of the
answers include highest scores of importance - 5 and 6.
Figure 8: Summarised scores rated importance of all barriers to EHR interoperability
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When analysing the answers across the countries, we can observe differences in assessment by the
countries’ representatives. The highest possible score for all items of this question is 78 and reached if
each item is assigned the value “very important”. To ease the reading of this graph, the maximum score
is normalised to 100. Bulgaria and Hungary marked all items with the score 6 – very important. Spain,
France and Slovakia have the lowest total scores. The higher a country scores, the stronger the indication
that this countries’ representative perceives all items as potential barriers. In contrast, lower scores
indicate that perceived importance of listed barriers is rather low or that only some barriers are of
importance to this country.
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Figure 9: Summarised scores of rated importance of barriers to EHR interoperability, by
countries
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The question about the impact of the following success factors facilitating national interoperability
developments included 10 items. “General health system governance related factors“ and “Political
commitment and leadership” are assumed to be of the highest impact by around 80% of respondents.
Figure 10: Rated impact of success factors on national interoperability developments
H1-131: In your opinion, how would you rate the impact of the following items on national interoperability
developments? (6-item scale)
National and/or regional rules take into account standards and
guidelines agreed on at the European level
General health system governance related factors
Detailed and strict national legislation regarding the data to be
included in EHRs
Implementation in incremental progress steps (vs. implementing
fully fledged architecture/system in top-down planning)
Lack of interoperability between national or sectoral services
Lack of relevant national legislation or rules (e.g. regarding
privacy, liability, security)
Vision, strategy, and roadmaps
History and legacy of eHealth policy and governance
Lack of political commitment and leadership
Need to build on pre-existing standards and systems
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The graph below demonstrates summarised scores across all the items of the question. Over 66% of the
answers include highest scores of the impact 5 and 6.
Figure 11: Summarised scores impact of success factors on national interoperability
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When analysing the answers across the countries, we can observe differences in assessment by the
countries’ representatives. The highest possible score for all items of this question is 78 and reached if
each item is assigned the value “very important”. To ease the reading of this graph, the maximum score
is normalised to 100. Bulgaria and Hungary marked all items with the score 6 – very important. Spain,
France and Italy have the lowest total scores. The higher a country scores, the stronger the indication
that this countries’ representative perceives all items as potential barriers. In contrast, lower scores
indicate that perceived importance of listed barriers is rather low or that only some barriers are of
importance to this country.
Figure 12: Summarised scores impact success factors on national interoperability
developments, by countries
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10.1 Analysis of barriers and success factors
Having presented a large amount of dense and, partially summarised, country data, this section aims to
connect the opinion polls of Part H on key topics raised by the EHR Recommendation and the objective
country results presented in the previous survey parts. Each item in Part H can be mapped to one or
more indicators in the survey, which allows to supplement what Member States officials perceive as
important (figure 1) and impactful (figure 4) with the actual state-of-play regarding EHR interoperability
in each country. This chapter proceeds with a European level identification of most salient features from
this mapping exercise.
The Recommendations’ emphasis to nationally monitor progress towards interoperability based on a
shared roadmap and report annually
20 countries respond that frequent monitoring of EHR developments was at least important or very
important, while only four countries assign les importance to monitoring progress. When asked about
the impact of monitoring activities, only 16 respondents answered that these had a high or very high
impact. This perception is generally matching with indicator B9 on the “national progress of EHR
implementation and interoperability processes are being monitored”. In total, 19 countries are actually
performing such monitoring activities, while 9 countries have no monitoring mechanisms in place.
The opportunity to learn from and build on European pilots and funded research activities (e.g. Horizon
2020 and Connecting Europe Facility Programmes)
17 and 14 respondents, respectively, suggested that EU-funded research was at least important and had
at least a high impact on national EHR interoperability developments, while three respondents estimated
these be unimportant or very unimportant and six respondents indicated their impact be weak or very
weak. This is the item with the most negative estimations of this poll. The MonitorEHR online survey
contains indicator B10 (“Member States incentivise and promote the use of European EHR interoperability
building blocks”) that could serve as an approximate validation for this estimation. Exactly half of all
Member States confirmed to nationally promote the use of the eHDSI building blocks, but only around
one-third of countries’ national contact points for eHealth set up the eHealth DSI Master Value Sets
Catalogue and implemented the eHealth DSI MTC. However, the evidence creates a discrepancy: slightly
more Member State representatives attribute high value to EU-funded initiatives, of which the eHDSI
certainly is a key milestone towards cross-border data exchange.
The involvement of cybersecurity and data protection actors in the national competent authority for
eHealth
Over 80% of respondents (23 in total) claim that having cybersecurity and data protection expertise
available within the eHealth authority was important or very important for the national EHR development
and 19 respondents attribute a high or very high impact to this particular recommendation. In reality, a
total of 20 countries claim that their eHealth authority does involve such experts and actors, seven
countries do not and one country reports to not have established such an authority at all (cf. indicator
B4). Two countries mention to have introduced cybersecurity and data protection actors to their eHealth
agency after the EHR Recommendation was published in February 2019.
The opportunity to build on existing initiatives and resources of the eHealth Network, such as the
Common Semantic Strategy task force & The provision of an agreed set of baseline standards and
interoperability specifications for Patient Summaries and ePrescription/eDispensation health information
domains
The importance of the European eHealth Network and its related initiatives and resources is rated as
very important by only four respondents and another 15 claim it be important to national interoperability
developments. With a closer look on Figure 1, the data suggests that, while only few Member State
representatives are strongly convinced of the importance of the eHealth Network, not a single respondent
claims it to be unimportant. In terms of impact, two respondents estimated it be weak, but a total of 16
respondents find it had a high or very high impact on national EHR interoperability developments. When
asked to rate the importance and impact of the provision of specific standards and specifications in
general, respondents answer more positively. Indicators E1 and E2 inquire, among others, if Member
States have adopted the eHealth Network guidelines on patient summaries and ePrescriptions from 2016.
The impact opinion-poll matches quite well with reality: around half of the countries did adopt the
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guidelines. The number of Member State which assign the importance and impact to the general
provisions from the eHelath Network guidelines is higher than there are countries which actually did
adopt guidelines from the eHealth Network.
The set-up of a national competence centre for eHealth/digital health and interoperability as steering
and coordination body
70% or the equivalent of 21 respondents alone attribute a very high importance to the set-up of a
national eHealth authority (another five find it had a high importance), while only 14 respondents
estimate its impact on national eHealth developments be very high (another nine countries answer it
had a high impact). Survey indicator B4 (National competent authority for eHealth/digital health) reveals
that only one country has not yet established a national eHealth authority and, apart from frequent
monitoring activities, all countries report their authority can be involved in drafting new legislation. Two
countries indicate their eHealth authority is not in the position to oversee the implementation of the
national eHealth strategy.
The set-up of a national network of all relevant eHealth/digital health authorities
Compared to an eHealth authority, the establishment of a national digital health network is rated
somewhat less important (12 counts for “very important” and nine counts for “important”) and scores
lower in terms of impact (12 counts for “very high” and seven counts for “high”). Indicator B7 surveyed
which countries have established such a formal network and a total of 16 countries confirmed. Based on
the presented indicator data, it is, however, obvious that only few countries engage a larger number of
relevant stakeholders. The most frequently engaged stakeholder in this forum is the national eHealth
Network representative followed by the NCPeH, organisations responsible for semantics and technical
interoperability, Public Health authorities, national Medical Drug Agency and the competent authorities
for Telehealth and controlling the quality of healthcare. Stakeholders less frequently engaged are
authorities for Genomics, AI and Data Protection.
The adoption of the EHR Recommendation in itself
The last item to be presented here is the question of how Member State representatives regard the
importance of the EHR Recommendation in itself. 40% or the equivalent of eleven countries attribute a
very high importance to this fact, while another eight countries regard this as important (amounting to
a total of 19 countries or almost 70%). Asking about the Recommendation’s impact on national
developments, respondents’ estimates are more conservative: “very high” is selected only four times,
while “high” is selected ten times by the recipients. Three respondents even claim it had a weak or very
weak impact. The remaining eleven representatives attribute a somewhat strong or weak impact to the
adoption of the EHR Recommendation.
10.2

Level of actual use of interoperable EHRs

The five indicators in this part aim to identify levels of use of different functions of EHR systems and
levels of data exchange between various healthcare providing organisations. This part of the survey is in
contrast to the previous parts which focus rather on availability of legal frameworks and system readiness
(politically, institutionally and technically). While the technical implementation and readiness section
encompasses activities related to the development, introduction or operation of EHR systems and its
technologies, i.e. the potential held by various applications, this “Actual Use of Data” section covers the
share of data actually exchanged electronically between care providers. It is therefore the only empirical
approach to gaining an overview of the reality of EHR as opposed to an overview of activities, planning,
and preparation for interoperability or technical readiness. This survey of actual use is the closest
approximation and data currently available about the reality of EHR across the whole EU, about
how many patients can access and use them, or transmit them between healthcare providers.
During the past years, it has become evident that there is a strong relationship between a high level of
electronic system interoperability, both semantically and technically, and a high level of actual data
exchange not just in a single care sector but between and across all sectors of care and between health
care providers. Exchangeable and truly usable data is such that is structured according to uniform
terminologies and which can be readily interpreted by machine systems. This requires a high degree of
technical advancement and, to date, only very few countries have managed to transform existing EHR
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systems interoperable in the whole country for all care sectors. Evidence for this can be found in
numerous instances in the literature.40 Although the main purpose of the MonitorEHR study was to obtain
an overview of EHR interoperability, information on the level of actual data use was collected, too, and
is summarised in the following.
As the data shows, already many countries have implemented Electronic Health Record systems, but the
penetration among the different care sectors varies greatly. EHR systems in Denmark, Estonia and
Finland are fully operational and cover over 99% of healthcare organisations in all care sectors. The
primary sector and pharmacies show the highest, while the secondary and tertiary sectors show lower
rates of EHR use. This is not surprising, as it is a frequent choice among implementors to connect such
systems sector are sector and the primary care together with pharmacies are by far the largest care
sectors.
Among EU Member States, prescriptions are the type of document which is most frequently exchanged
in electronic format when compared to other types of documents. In almost half of all countries, over
95% of all prescriptions are ePrescriptions (eight countries have reached almost full penetration). Full
electronic exchange of patient summary data, in contrast, is not a routine in most countries. Just five
countries have managed to reach almost full penetration. Exchange of lab results and imaging reports is
even lower, but electronic discharge reports are more frequently used. Discharge reports are relatively
simple (compared to patient summaries and ePrescriptions) and are often designed to contain handwritten text instead of structured information, which could explain a higher level of use.
As mentioned, EHR use within a care sector is relatively advanced in the EU. Already one-in-five countries
report that 99% of all GPs are able to and do exchange patient data with one another. However, more
relevant for patient use of EHRs and real impact on care provisioning is cross-sector data exchange. GPto-hospital exchange of electronic patient data is not a reality in almost half of all study countries. Around
one third of countries report that 95% of all primary care institutions can exchange patient data with
hospitals. The level of use among GPs and specialists is similar.
The main prerequisite for exchangeable electronic patient data is a structured format, only achievable
through semantic interoperability. Only two countries report that, based on expert estimations, almost
all electronic data is structured data. Four-in-five countries have a level of structured data below 75%
and two-in-five countries below 25%.
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11. Outlook and concluding remarks
This study presents an overview of the current situation in the EU with regard to the development of
interoperable Electronic Health Record (EHR) systems that benefit patients based on studying and
surveying all EU Member State plus Norway and the UK (NHS England).

It has developed relevant and

efficient survey tools to collect data for measuring progress on the development of interoperable EHR
systems in the EU and of relevant enabling technological solutions, including electronic identification,
distributed ledger and cybersecurity. This final report aims to provide an up-to-date and comprehensive
overview of the current situation regarding the development of interoperable EHR systems in the EU
Member States including the levels of actual use of for data exchange across sectors.
The present study has set out to gather up-to-date information on the current state-of-play with regard
to EHR interoperability. It has successfully conducted an online survey in 28 countries in the midst of a
global pandemic and contacted over 50 experts and Member State representatives to respond to this
survey. This report presents an overview of the final data obtained for over 120 questions and over 35
survey indicators.
Since a direct comparison between countries as well as benchmarking process requiring synthetic scores
development was not applied, for the sum of all indicators measured, the study allows only indirect
comparison and insights on the relative advancements of individual countries. What it delivers is an
overview of country performance by each individual indicator and topic. In terms of policy implications,
the results of the opinion poll in part H, to which Member State representatives responded, may provide
the most valuable insights for the Commission Services, while the individual country data can prove
valuable as a first assessment of and for Member States’ development.
The question of drawing policy savvy and sensible implications and recommendations from a complex
questionnaire-based survey with some 120 data points for each of the 28 countries analysed is
challenging, especially when no alternative exists but resorting to methods and data triangulation, and
this does not yield conclusions that are set in stone, but rather evidence that can have different
interpretations. This evidence, furthermore, is based on national expert opinion as opposed to the
collection of empirical or measurable data with more robust and comparable foundations.
In terms of policy implications, however, a more salient finding is that while the importance rating for
most items in the EHR Recommendation match with the findings in the corresponding indicators, the
perceived importance of the European eHealth Network is greater than its perceived impacts. While a
large number of respondents generally perceive being provided with international guidelines on the
implementation of, e.g., ePrescriptions for cross-border exchange as very important, a smaller number
of respondents find the eHealth Network’s initiative and resources very important or highly impactful. A
similar interpretation can be made of the perception of the EHR Recommendation itself. Eleven out of all
28 study countries attributed very high importance to the fact that the Recommendation exists, but only
four recipients estimated its impacts to be “very high”.
The study thereby confirms that the eHealth Network has had limited impact on addressing the barriers
to access to health data for both primary and secondary purposes. It can be confirmed that the nonbinding nature of eHealth Network guidelines, which recommended the uptake of interoperability
standards, has not had visible impact in Member States. The data collected furthermore show that, in
general, electronic health records have not yet become a reality across the whole of the EU and many
patients cannot easily access and use them or transmit their data between healthcare sectors and
providers. Sharing data when moving across borders hence remains a vision and even less so a reality.
Achieving the interoperability of EHRs in the EU (e.g., establishing common standards and digital
infrastructures) will also support advancing health research and personalised medicine and will enable
the use of data-driven digital technologies such as genome sequencing and Artificial Intelligence. One of
the most important barriers for scaling-up not only for integrated care but also research across Europe
remains the deployment of interoperable digital technologies, including the exchange of Electronic Health
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Records (EHRs) across-borders. Low levels of use and achieved interoperability will impact directly the
building of the European 1+ Million Genomes (1+MG) initiative, and the Genome of Europe (GoE)
multilateral action plan, as the latest Digital Europe Call on Data Space for Genomics requires eventual
interoperability with EHRs. If EHRs are not interoperable within a member states, let alone across
borders, such requirements and initiatives for linking data will remain a very scientific enterprise as
opposed to real implementation within mature infrastructures.
While the study presents an enormous pool of information on EHR interoperability developments covering
all important aspects in the area, it cannot provide a very detailed analytical narrative. The study can,
however, help now to focus the work of future studies on this topic. As intended by the Commission, an
overview of the current state-of-play has been generated and a monitoring tool established. The
foundations have been laid for the identification of indicators for regular monitoring of the development
of EHRs
Based on the study team’s experience and expertise, it seems that recommendations generate more
impact if they focus less on large-scale policy and instead support research and other initiatives
identifying Member States’ needs for support. The study can help how to focus future work. More
research is needed in order to go beyond identifying gaps or barriers and analyse how to overcome such
barriers in each specific context. This future research could help identify where action is most relevant
and would achieve highest impact. The MonitorEHR study, in this regard, stops at only monitoring
progress (or no progress). A more in-depth approach is recommended for future activities, including
expert interviews, multiple, fine-grained research questions focusing on how Member States can best
profit from EU-level activities and on what exactly is needed to prepare the European Digital Single
Market for more cross-border data exchange and to enhance EHR interoperability.
This work constitutes a firm steppingstone towards regular gathering and analysis of the information and
data which is fundamental for the further development of European as well as national policy and
programmes in European EHR interoperability. The collected data and insights can deliver the input
needed by further evidence-based policy making, and for developing and implementing programmes and
measures to deal with barriers and deficits as well as for promoting enabling and facilitating factors.
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