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A B S T R A C T

Electronic health record (EHR) systems are powerful tools that enhance healthcare quality. They improve effi
ciency, enable data exchange, and ensure authorized access to patient information. In 2022, the World Health 
Organization Regional Office for Europe (WHO EURO) conducted a survey to assess the digital health capabilities 
of the 53 Member States. This article provides a sub-regional analysis of the status of EHR systems and major 
barriers to their implementation, their readiness for information sharing, and the access and re-use of EHR data.

Generally, EHR implementation and national data exchange are at an advanced stage in the region, though 
achievements and challenges vary across subregions. While more Member States in the Eastern, Western, and 
Southern Europe subregions reported having centralized national EHR systems, the situation is more diverse in 
Northern Europe and the Asian subregions, where both centralized and decentralized EHR systems are in use. 
Significant barriers to EHR implementation, including funding, technical capacity, competing priorities, and lack 
of interoperability standards are frequently cited, while others like demand, knowledge or acceptance challenges 
are not reported as significant. Significant barriers were reported the most by the Central Asia subregion, while 
barriers had least significance in Western Europe. Five out of the six subregions reported a wide adoption of 
national strategies and have dedicated agencies to ensure interoperability and secure data exchange. However, 
only 29 Member States have established legal requirements for healthcare providers to adopt EHR systems that 
conform to national standards for both clinical terminology and electronic messaging, with this being most 
notable in Western, Eastern, and Northern Europe, and the lowest percentage of Member States in Central Asia. 
All Member States of the six sub regions have passed privacy and data protection legislation. The use of EHR data 
is widely regulated, with only five remaining Member States of WHO Europe to develop EHR legislation 
distributed across subregions (Southern Europe, Western and Central Asia).

Looking ahead, Member States are encouraged to define national legislation governing EHR systems and their 
use, while ensuring the interconnectivity of the local and regional EHR systems. Sustainable funding should be 
allocated to the development and maintenance of these systems. Efforts should also focus on creating compre
hensive roadmaps for the full implementation of health data standards, addressing interoperability at local and 
regional levels, and developing quality management systems for testing and certification. Additionally, moni
toring and evaluation should be conducted to assess whether EHRs are contributing to national health objectives. 
Finally, engaging patients and intersectoral partners will be key to developing a more patient-centered approach, 
ensuring that EHR systems meet patient needs and expectations.

1. Introduction

The use of Electronic Health Records (EHR) systems is a fundamental 

component of health information systems (HIS), which encompass the 
use of electronic tools and systems to manage health information. EHRs 
are real-time digital systems that typically store patients’ medical 
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histories, diagnoses, treatments, medications, allergies, immunizations, 
referrals, radiology images, and laboratory results. These systems have 
the potential to improve healthcare quality while ensuring the protec
tion of patient information [1]. Their adoption seeks to enhance effi
ciency, minimize errors, facilitate data exchange, and ensure authorized 
access to the information.

EHR system implementation and approaches vary by country. Top- 
down approaches establish a national EHR under central authority, 
while decentralized systems use regional/local EHRs (bottom-up). A 
national health information exchange platform can link regional systems 
(middle-out) [2]. Top-down and middle-out strategies enable national 
data exchange, but their implementation, coverage, and challenges 
differ. Experiences with national and local EHR systems have already 
been documented [3–6]. Additionally, patient portals, encompassing a 
suite of applications and online services, enable patients to manage their 
clinical and administrative information. These platforms facilitate 
communication with healthcare professionals, grant access to medical 
records, control data permissions, schedule appointments, and process 
payments. Furthermore, patient portals can serve as a gateway to 
different regional or national health services [7].

The achievement of EHR interoperability at national level facilitates 
information-sharing with care providers, enabling Member States to 
achieve accurate and timely care. Moreover, the secondary use of EHR 
data can boost research, public health policies, evidence-based care 
guidelines, and epidemiological surveillance [8]. Nevertheless, the 
implementation of these systems in the complex healthcare environment 
is challenging. For example, data format variations across systems 
hinder data exchange, care coordination, and information sharing. 
Moreover, the adoption of these technologies faces obstacles such as lack 
of trust, security and privacy concerns, high cost and governance reg
ulations, conflicting policies, or low stakeholder commitment [2,9]. 
National interoperability strategies and digital health regulation can 
address these challenges and enable the integration of digital health 
systems.

In its Global Strategy on Digital Health 2020–2025, the World Health 
Organization (WHO) committed to developing global minimum stan
dards for electronic health records, as part of advocating for people- 
centered health systems that are enabled by digital health [10]. The 
WHO Regional Office for Europe (EURO) prioritized in its European 
Programme of Work (EPW) 2020–2025 digital health as an accelerator 
towards universal health coverage [11]. The Regional Digital Health 
Action Plan for the WHO European Region 2023–2030 outlines chal
lenges and opportunities for digital health in the region, and it urges 
Member States to promote the digitalization of their health systems 
through a structured framework and four clear strategic priorities [12]. 
The action plan’s four priorities are evidence-based norm setting and 
technical guidance, strengthening country-level governance capacities, 
building networks and fostering dialogue, and horizon-scanning and 
landscape analysis to identify patient-centered and scalable digital so
lutions [12].

Accordingly, and in line with the strategic priorities of the regional 
digital health action plan [12], in 2022, WHO EURO conducted a survey 
to evaluate status of digital health in the 53 Member States. Respondent 
Member States, clustered in several subregions, provided information on 
several digital health pillars, including EHRs. This survey builds on 
previous evaluations, like the 2015 WHO eHealth survey [13], and 
served as a foundation for several WHO Europe publications providing a 
regional (and subregional) overview analyses (2023) [14] and country 
profiles (2024) [15].

This article offers an in-depth subregional analysis of the 2022 sur
vey results, highlighting achievements, challenges, and prospects for 
EHRs and national data exchange capabilities. Its insights could support 
better decision-making, policy design, and targeted actions for each 
WHO EURO subregion. Before addressing each subregion, a brief 
regional overview is provided, while the full WHO report can be con
sulted for comprehensive insights into the regional evaluation.

2. Material and methods

2.1. Implementation of the 2022 survey and data collection

WHO EURO developed a survey to assess the progress and adoption 
of digital health among its Member States. The survey is an updated 
version of the 2015 WHO Global Observatory on eHealth [13]. It was 
launched in April 2022 and accepted responses until October of the same 
year. An expert coordinator linked to the national Ministry of health or 
relevant institutions was nominated per country to act as the central 
point for each consulted expert in their country. This coordinator 
recruited a committee of national experts who collaborated to complete 
the survey. Each coordinator was also entrusted with convening and 
collaborating with relevant government bodies for each survey section, 
such as Public Health, Telecommunications, Statistics, or IT offices, 
agencies or administrative bodies.

Therefore, responses were submitted following a centralized 
approach by the nominated expert coordinator. The survey was avail
able in both digital and paper formats, with instructions and questions 
provided in English and Russian. All 53 Member States of WHO Europe 
participated in the survey, an increase from 46 participants in 2015 
[16].

The survey asked questions related to the digital transformation in 
healthcare across WHO European Member States. These aspects were 
divided into 12 chapters and four of which are addressed in this article, 
which evaluated (a) regulatory frameworks for digital health, (b) 
implementation of EHR systems, (c) standards and interoperability for 
data exchange, and (d) access to, sharing, and reuse of EHR data. Defi
nitions for key digital health concepts were introduced in the survey to 
homogenize them. These definitions can be consulted in the supple
mental appendix.

2.2. Data processing

For the Member States covered by WHO Europe, the geographic 
subregions are determined by the definitions set by the United Nations 
Statistics Division, and these definitions are consistent across all United 
Nations publications and databases [17]. Table 1 introduces the six 
subregions covered by WHO Europe as defined by the United Nations.

3. Results

3.1. EHR systems and data exchange: Survey results and analysis at 
subregional level across the WHO European regional Office

Survey questions related to EHR systems covered policies, regula
tion, implementation, and challenges across four chapters. This analysis 
focuses on: (a) EHR systems and regulation (16 questions, 92 % response 
rate), (b) standards and interoperability for data exchange (24 ques
tions, 86 % response rate), and (c) access and re-use of EHR data (14 
questions, 90 % response rate). The survey identified three routes for 
implementing national data-sharing in EHR systems among Member 
States: national EHR systems (NEHR), interconnected local EHR sys
tems, and EHRs with exchange capabilities linked to patient portals. 
Fifty-two Member States respondents were able to clearly define the 
scope and limitations of EHR capabilities in their countries. National 
data-sharing capabilities were reported by 45 (87 %) of these re
spondents. However, the implementation to achieve these capabilities 
varies across subregions. 35 Member States reported having a NEHR 
system, an increase of eight Member States since 2015, and the 
remaining ten Member States had interconnected local EHR systems 
and/or to patient portals (see Fig. 1). Out of the 35 Member States with 
NEHR systems, 33 reported the year of introduction. The earliest NEHR 
was introduced in 1992, while two were implemented as recently as 
2022 (see Fig. 2).

The implementation of national and local portals varies across 
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subregions, but responses are homogeneous regarding their key goals: 
empowering patients to access their health records and using these 
platforms as information hubs to enable care providers to access health 
data (see Fig. 1).

National interoperability strategies and dedicated national agencies 
responsible for setting national standards remain underdeveloped in 
many Member States. The subregional analysis in this article will 
explore the most commonly adopted standards and the progress in 
developing interoperability policies across different subregions. Addi
tionally, it will tackle the current state of personally identifiable data 
protection, the safeguarding of patient data within EHR systems, and 
patient access to these records. This analysis will also assess the sec
ondary use of EHR data for decision-making (see Fig. 3).

The following subsections highlight subregional specificities in na
tional and regional EHR implementation, interoperability strategies and 
agencies, the use of international clinical standards, and the protection 
of personally identified data.

3.2. Central Asia subregion

The Central Asia subregion, part of the WHO Europe Region, consists 
of five Member States (Table 1), all of which reported to have achieved, 
at some level, national data exchange capabilities for their EHRs. Three 
Member States reported having NEHR systems, one Member State re
ported having interconnected regional EHRs and one Member State re
ported having EHRs interconnected through patient portals. All Member 
States of the Central Asia subregion also reported to have implemented 
regional EHR systems. The sharing of EHR records throughout care 
providers has already been regulated by Member States. The first NEHR 
system was reported to have been implemented in 2011 and the most 
recent in 2020. Member States of the Central Asia subregion reported 
that the lack of infrastructure (equipment and connectivity), insufficient 
human resources and technical capacity are the most significant barriers 
for successfully developing EHR systems.

Efforts have been made to set the foundation for interoperability in 
Central Asia. For example, four of the Central-Asian Member States re
ported having a national organization or agency responsible for setting 
national standards. However, four out of five Member States have yet to 
adopt a national interoperability strategy for secure information 

sharing, legally regulate the adoption of standardized software to 
healthcare providers and establish programs that nationally assess EHR 
interoperability on a regular basis. Only one member state reported 
having adopted a legal requirement for EHR compliance. The most 
common international clinical standards are ICD (n = 4) and DICOM (n 
= 3). However, one Member State does not report any.

All five Member States report implementing regulations that protect 
personally identifiable data, and four Member States have regulated the 
exchange and use of data stored in EHRs. Furthermore, two Member 
States have regulated the access to EHR systems by public health au
thorities and the creation of local or national databases, routinely im
ported into these databases. Finally, two Member States have developed 
national patient portal platforms.

3.3. Western Asia subregion

The Western Asia subregion covers six Member States of the WHO 
European region (Table 1). Four out of six Member States reported to 
have achieved some level of national data exchange capabilities. While 
half of the subregion’s Member States reported having NEHR systems 
(developed between 2015 and 2019), only one Member State reported 
relying on interconnected regional EHR and another Member State re
ported using patient portals to exchange data. All six Member States 
reported having developed regional EHR systems. The most significant 
barriers for EHR system implementation are the lack of technical ca
pacity, human resources, competing health funding priorities and lack of 
information standards to guarantee interoperability.

Member States of the Western Asia subregion have made substantial 
strides to enhance interoperability and standardize health data ex
change. Five Member States have already adopted interoperability 
strategies to standardize secure data exchange. Also, five Member States 
reported having a national agency responsible for setting national 
standards. Although all Western Asian states have adopted international 
terminology standards, only half of the Member States legally require 
care providers to use software complying with these standards. The most 
common standards used are DICOM, ICD and HL7, each adopted by five 
Member States.

All six Western Asian Member States have legally protected person
ally identifiable data and have regulated the exchange and data use EHR 

Table 1 
Population, GDP and health expenditure data disaggregated by WHO Europe subregions.

Subregion Member States Population 
(2023) 
(Million)

GDP (PPP) (current 
international $) 
(2023) 
(Trillion)

Current health 
expenditure (% of 
GDP) 
(2021)

Current health expenditure 
per capita, PPP (current 
international $) 
(2021)

Central Asia (n 
= 5)

Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, 
Uzbekistan

80.07 1.24* 6.14 680.0

Eastern Europe 
(n = 10)

Belarus, Bulgaria, Czechia, Hungary, Poland, Republic 
of Moldova, Romania, Russian Federation, Slovakia, 
Ukraine

280.55 11.64 7.58 2,302.0

Northern 
Europe (n =
10)

Denmark, Estonia, Finland, Iceland, Ireland, Latvia, 
Lithuania, Norway, Sweden, United Kingdom

107.71 7.16 9.56 5,661.2

Southern 
Europe (n =
14)

Albania, Andorra, Bosnia and Herzegovina, Croatia, 
Greece, Italy, Malta, Montenegro, North Macedonia, 
Portugal, San Marino, Serbia, Slovenia, Spain

149.67 7.66** 9.34 3,367.7

Western Asia 
(n = 6)

Armenia, Azerbaijan, Cyprus, Georgia, Israel, Türkiye 112.99 4.74 7.89 2,221.8

Western 
Europe (n =
8)

Austria, Belgium, France, Germany, Luxembourg, 
Monaco, Netherlands (Kingdom of the), Switzerland

201.04 13.85*** 10.10 7,526.2

All countries 
(n = 53)

​ 932.04 46.29 8.44 3,626.5

Data was obtained from the World Bank.
Sources: World Bank Database (https://data.worldbank.org/) [accessed 29 October 2024].

* The figure for Central Asia does not include Turkmenistan due to missing data.
** The figure for Southern Europe does not include San Marino due to missing data.
*** The figure for Western Europe does not include Monaco due to missing data.
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Fig. 1. Availability of National Electronic Health Records (NEHR), local or regional Electronic Health Records (EHRs), and patient portals across various regions. The 
figure also illustrates whether these local or regional systems or portals are interconnected at the national level. The color gradient in the heatmap represents the 
percentage of availability, with non-responding countries considered as a “no” in the calculation.

Fig. 2. The figure shows the years when each NEHR system was introduced, displayed by the six subregions of the WHO Regional Office for Europe. Data range from 
1992 to 2022, when the survey was completed. A number over a data point is shown when more than 1 EHR was developed for a year in a subregion. There are 2 
NEHR systems whose years were not reported, 1 in Eastern Europe and 1 in Southern Europe.
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data by public health authorities. Four Member States have developed 
patient portals, three of which are connected at national level. These 
portals are often used to facilitate data access to care providers and 
patients. Moreover, four Member States reported having national data
bases and registries being routinely updated with EHR data.

3.4. Eastern Europe

The Eastern Europe subregion consists of ten Member States as 
presented in Table 1. Seven out of ten Eastern European Member States 
reported having a NEHR (developed between 2011 and 2021), while 
remaining Member States reported having a non-connected regional 
EHR. Eight Member States have already had legislation governing data 
exchange through EHRs. When asked about challenges towards EHR 
implementation, the most significant barriers reported were lack of 
funding, not enough evidence of cost-effectiveness, and missing infor
mation standards to ensure interoperability.

Eastern European Member States have demonstrated efforts in rela
tion to interoperability. Seven of the ten Member States developed na
tional interoperability strategies for secure exchange of health 
information, as well as designated national agencies for setting national 
standards. The most common standards are ICD (n = 8), DICOM (n = 7), 
and LOINC (n = 4). However, four Member States reported that inter
national clinical terminologies are not consistent across digital systems 
and care providers. Care providers are legally required to follow 

national information standards in seven Member States. The same 
Member States also require software developers to follow the national 
specifications.

Legislation protecting personally identifiable data has been enacted 
in all ten Eastern European Member States, with eight Member States 
having also regulated the exchange and use of data stored in EHRs. 
Furthermore, four Member States have reported existing legislations 
regulating access to these data by public authorities. Only two Member 
States have reported regularly updating national registries through EHR 
data. Patients in six Member States can access their data through patient 
portals, with five of these portals integrated at the national level. 
Additionally, these portals are reported to serve as an information hub 
for all health actors.

3.5. Northern Europe

The Northern Europe subregion consists of 10 Member States 
(Table 1). Five Member States of this subregion have NEHR systems, and 
three have interconnected local EHR systems, enabling eight Member 
States to exchange data nationally. The first NEHR system was devel
oped in 2008, with the most recent in 2015. Uniquely one Member State 
has only regional non-connected EHR systems, and one does not report 
any. All Member States of the northern European sub-region have 
legislation regulating exchange of information from EHR. The sub
region’s main challenges to EHR implementation were competing health 

Fig. 3. Availability of national agencies dedicated to setting standards, national interoperability strategies, legal requirements mandating care providers to use 
software that complies with these standards, legislation to protect personally identifiable data, and legislation regulating the extraction of EHR data for public 
authority databases. The colour gradient in the heatmap represents the percentage of availability, with non-responding members states considered as a “no” in the 
calculation.
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policy priorities and insufficient funding for digital services.
In the Northern Europe subregion, substantial efforts have been 

made in advancing interoperability and setting standards for secure 
health information exchange. Six out of ten Member States have 
developed national interoperability strategies for secure health infor
mation exchange, and nine Member States have reported designated 
national agencies for standards and interoperability. This subregion has 
adopted the most information standards, particularly ICD and HL7 (n =
10), DICOM and LOINC (n = 9), and SNOMED CT (n = 8). Seven 
Member States have legally required care providers and software de
velopers to follow national standards.

All ten Northern Europe Member States possess legislation protecting 
personally identifiable data and regulating exchange and use of data in 
EHR systems. Additionally, eight Member States have legislations gov
erning the access to these data by public authorities, and seven Member 
States regularly update national databases and registries using EHR 
data. Patients can access their records via patient portals in nine Member 
States, which also serve as information hubs for all health actors.

3.6. Southern Europe

The Southern Europe subregion consists of 14 Member States 
(Table 1). Southern European Member States have made significant 
progress by adopting centralized EHR systems. Eleven Member States in 
this subregion reported having NEHR systems. One Member State relies 
on interconnected regional EHRs, another uses regional EHRs that are 
not nationally connected, and one Member State did not provide a 
response. The main barriers to EHR implementation in Southern Europe 
include the absence of national policies promoting EHR adoption, a lack 
of legislation or regulations governing EHR programs, and insufficient 
trained human resources or technical support for EHR initiatives.

Despite significant efforts in implementing EHR systems, many 
Southern European Member States still face challenges in establishing 
robust frameworks for interoperability and standardization. Only three 
out of 14 Member States have developed national interoperability 
strategies and only four Member States have national agencies desig
nated for setting national standards. Legal requirements for care pro
viders to align their EHR software with national standards have only 
been regulated by six Member States. Ten out of 14 respondents report 
consistent adherence to international clinical standards across care 
providers and information systems. Commonly adopted standards 
include ICD (n = 12), DICOM (n = 10), HL7 (n = 9), and IHE (n = 8).

Legislation protecting personally identifiable data exists in all 
responding Southern European Member States, with twelve Member 
States having regulations for the exchange and use of data in EHR sys
tems. Additionally, ten Member States have reported having legislation 
regulating public authorities’ access to EHR data, with five Member 
States regularly updating national databases. National patient portals 
have been developed in eleven Member States.

3.7. Western Europe

The Western Europe subregion consists of eight Member States 
(Table 1), all of which have achieved national-level information ex
change. NEHR systems are the most prevalent, with six Member States 
using them, while two reported relying on interconnected national 
portals to facilitate EHR data exchange. The earliest developed NEHR 
was implemented in 2012, and the most recent in 2022. All eight 
Member States have legislation to regulate EHR data exchange. 
Compared to other subregions, Western European Member States re
ported fewer barriers to EHR implementation, with lack of funding and 
interoperability standards cited as significant by two Member States.

The Western Europe subregion demonstrates a strong commitment to 
data exchange and interoperability, with all Member States reporting 
having national agencies responsible for setting standards as well as 
developing national strategies to ensure secure data exchange among 

care providers. In seven Member States, care providers are legally 
required to use software that conforms to national standards, and four 
Member States also require software developers to adhere to these 
standards. The most adopted international standards include SNOMED- 
CT (n = 7), and LOINC, ICD, and HL7 (n = 6).

All eight of this subregion’s Member States have reported having 
legislations to protect personally identifiable data and ensure the regu
lated exchange and use of data stored EHR systems. Legislation regu
lating the extraction of EHR data for public authority databases has been 
enacted in four Member States, with two Member States reporting reg
ular data extraction. National patient portals have been developed in six 
Member States.

4. Discussion

To our knowledge, this is the first comprehensive survey seeking 
information from all Member States covered by the WHO EURO 
regarding Electronical Health Records systems and policies. Other 
published surveys partially covered this region. Previous surveys have 
evaluated the status of EHR systems and digital health in WHO Europe 
Member States. The 2015 WHO eHealth survey [13] assessed EHR sys
tems and digital health in 46 WHO Europe Member States, finding that 
27 had developed National EHR systems and 30 had digital health 
policies. A 2023 OECD report [18] showed that 14 of 20 consulted WHO 
Europe Member States had national EHR exchange systems. Both sur
veys identified challenges like standardization and integration of EHR 
systems.

The 2022 survey aimed to fill gaps by seeking the inputs of all 53 
WHO Europe Member States, and along with this article, enables sub
regional analysis and understanding. With a higher number of re
spondents than in previous surveys, the findings offer a more 
comprehensive and accurate overview of the digital health landscape 
across the region. The subregional lens helps highlight subregional 
disparities, identify specific barriers and successes in EHR imple
mentation, and support tailored policy recommendations to improve 
digital health governance.

The 2023 WHO Europe Digital Health report generally notes that 
EHR implementation and national data exchange are at an advanced 
stage in the region, though achievements and challenges vary across 
subregions [14]. Most notably, progress is highlighted through the 
addition of 18 new Member States able to nationally exchange infor
mation. While the number of Member States reporting having central
ized national EHR systems was higher in the subregions of Eastern, 
Western, and Southern Europe, the situation is more diversified in 
Northern Europe and the Asian subregions, where both centralized and 
decentralized EHR systems are in use. Lack of funding, technological 
capability, competing priorities, and a lack of interoperability standards 
are among the major obstacles to EHR adoption that are commonly re
ported. On the other hand, demand, acceptance issues, and knowledge 
gaps are not reported and rated as significant barriers. The Central Asia 
subregion reported the greatest number of barriers rated as most sig
nificant, whilst barriers in Western Europe were rated as of the least 
importance. To guarantee interoperability and safe data exchange, five 
of the six subregions reported having widespread adoption of national 
strategies and dedicated agencies. However, only 29 Member States—
most notably in Western, Eastern, and Northern Europe, and with the 
lowest percentage of Member States in Central Asia—have established 
legal requirements for healthcare providers to adopt EHR systems that 
adhere to national standards for both clinical terminology and electronic 
messaging. Every member state in the six subregions has enacted laws 
pertaining to data protection and privacy. With only five Member States 
of WHO Europe left to adopt EHR legislation spread across subregions 
(Southern Europe, Western and Central Asia), the usage of EHR data is 
heavily regulated. A newly published WHO Europe report profiles each 
Member State for further details [15].

This study has several limitations. The paper only aimed to describe 
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the responses gathered through this survey and therefore statistical 
significances between responses or correlations with demographic or 
national indicators were not evaluated. The primary challenge was 
establishing clear terminology definitions, which, though based on 
WHO standards, may have been interpreted differently by participating 
committees. Survey definitions can be found in the supplemental ap
pendix. Some experts struggled to align their EHR approaches with the 
survey’s questions due to variations in system functionality, access, and 
data exchange. Open questions allowed for more detailed input, but 
some responses indicated a need for clarification. Another limitation 
was the variation in response rates across different sections, which 
affected data comparability, particularly for interoperability policies. 
Survey responses can be subjective, particularly when rating barriers, as 
the data was collected centrally by expert coordinators tasked with 
gathering feedback from national colleagues and institutions. However, 
the researchers collaborated with the coordinators to verify the re
sponses by consulting additional sources. In addition, although the 
survey collected information on EHR systems and policies, this may not 
accurately reflect the nuances of system implementation, usage, and 
coverage at subnational levels. Variations in local adoption and opera
tional practices could lead to discrepancies between policy-level insights 
and actual on-ground realities. While this survey offers potential for 
further analysis of EHR development and interoperability, not all data 
was included in this article, such as EHR functionalities used by care 
providers. Future studies could explore the correlation between digital 
health policies, technologies, and economic or health indicators.

Looking ahead, advancements in EHR systems across WHO Europe 
Member States could transform healthcare by enabling coordinated 
patient care and supporting faster responses to health crises. As inter
operability improves, subregions with new national standards may 
facilitate cross-border data sharing, facilitating the use of AI tools that 
could enhance early detection and personalized treatments. With strong 
privacy and interoperability frameworks, a unified EHR landscape in the 
WHO European region promises to elevate healthcare quality and equity 
across the region.

5. Summary table

• The 2022 WHO Europe Survey on Digital Health is the first 
comprehensive survey to cover all the Member States of the WHO 
European Region.

• Development of national-level information exchange capabilities 
varies across subregions. The most common approach is building 
centralized NEHR systems, while some Member states opted for a 
decentralized system of interconnected regional EHRs or through 
national patient portal platforms.

• Despite widespread adoption of international medical terminology 
and regulation, challenges persist, varying across subregions. These 
challenges include funding constraints, limited capacity/human re
sources, and competing priorities.

• Looking forward, further advancements in EHR systems, along with 
strong data exchange regulations and investments in technical ca
pacity, are key to achieving full interoperability and maximizing the 
potential of digital health in the WHO Europe region.
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