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Abstract

Background Primary Health Care (PHC) plays a crucial role in managing the COVID-19 pandemic, with only 8%

of cases requiring hospitalization. However, PHC COVID-19 data often goes unnoticed on European government
dashboards and in media discussions. This project aims to examine official information on PHC patient care dur-

ing the COVID-19 pandemic in Europe, with specific objectives: (1) Describe PHC's clinical pathways for acute COVID-
19 cases, including long-term care facilities, (2) Describe PHC COVID-19 pandemic indicators, (3) Develop COVID-

19 PHC activity indicators, (4) Explain PHC's role in vaccination strategies, and (5) Create a PHC contingency plan

for future pandemics.
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Methods A mixed-method study will employ two online questionnaires to gather retrospective PHC data on COVID-
19 management and PHC involvement in vaccination strategies. Validation will occur through focus group discus-
sions with medical and public health (PH) experts. A two-wave Delphi survey will establish a European PHC indicators
dashboard for future pandemics. Additionally, a coordinated health system action plan involving PHC, secondary care,
and PH will be devised to address future pandemic scenarios. Analysis: Quantitative data will be analysed using STATA
v16.0 for descriptive and multivariate analyses. Qualitative data will be collected through peer-reviewed question-
naires and content analysis of focus group discussions. A Delphi survey and multiple focus groups will be employed
to achieve consensus on PHC indicators and a common European health system response plan for future pandemics.
The Eurodata research group involving researchers from 28 European countries support the development.

Discussion While PHC manages most COVID-19 acute cases, data remains limited in many European countries. This
study collects data from numerous countries, offering a comprehensive perspective on PHC's role during the pan-
demic in Europe. It pioneers the development of a PHC dashboard and health system plan for pandemics in Europe.

and public debates.

system plan

These results may prove invaluable in future pandemics. However, data may have biases due to key informants’
involvement and may not fully represent all European GP practices. PHC has a significant role in the management
of the COVID-19 pandemic, as most of the cases are mild or moderate and only 8% needed hospitalization. How-
ever, PHC COVID-19 activity data is invisible on governments’daily dashboards in Europe, often overlooked in media

Keywords COVID-19, Epidemiological monitoring, Primary health care, Health information systems, Europe, Health

Introduction

The COVID-19 pandemic, with over 661 million con-
firmed cases as of January 2023, predominantly impacts
mild and moderate cases handled within primary
health care (PHC) settings. Only 8% of reported cases
necessitated hospitalization, a tendency diminishing as
vaccination efforts progress with the active participa-
tion of PHC professionals [1]. Despite the pivotal role
played by PHC, it remains overlooked on government
dashboards and in media discussions.

Current COVID-19 pandemic information

Public health (PH) agencies worldwide furnish data
on COVID-19, focusing on reported cases, testing,
hospital occupancy, and vaccination. However, none
spotlight the pandemic’s impact on PHC, underscor-
ing a critical information gap [2—4]. The pandemic has
reshaped healthcare delivery, reducing face-to-face
appointments while increasing remote consultations,
particularly for mild and moderate cases [5-7]. New
clinical pathways for COVID-19 cases were established,
with RT-PCR testing often conducted in PHC [8]. Lim-
ited availability of PHC open data globally, mainly from
countries with public provision health systems and
population-based PHC information systems [9-11], or
public facilities within predominantly private provision
systems [12], underscores the necessity for standard-
ized reporting, especially in private healthcare systems
[13].

Interprofessional collaboration during the COVID-19
pandemic to guarantee comprehensive care

An effective pandemic response requires collabora-
tion among PHC. The integration of health information
is crucial, emphasizing the necessity to include PHC
in pandemic dashboards and provide comprehensive
training for PHC professionals. It is well-acknowledged
that both PHC and PH are essential services, with a
shared goal of promoting the health of the global com-
munity. However, their roles are complementary. For
instance, PHC performs certain PH functions such as
screening, immunization, and interventions to support
healthy lifestyles, while PH enhances the effectiveness
of PHC by addressing issues like health and disease sur-
veillance, planning, and evaluation [14].

Historically, pandemics lacked PHC data, with no
registered data from PHC for previous events like the
SARS, MERS, HIN1 influenza, Zika, and Ebola pan-
demics [15]. However, information from PHC has been
provided for other PH issues, such as influenza [16, 17],
and various health conditions [18, 19]. Desborough
et al. [15] proposed recommendations for enhancing
the COVID-19 pandemic response from PHC. These
suggestions included improving collaboration, com-
munication, and integration between PH and PHC,
defining the role of PHC during pandemics to offer
consistent, coordinated, and reliable information from
a common, trusted PHC source, involving PHC experts
in national health crisis commissions, and ensuring
the ability to evaluate intervention effectiveness. It is
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evident that training PHC professionals in their PH role
could contribute to enhancing this interoperability.

Factors affecting the lack of PHC open data

during the COVID-19 pandemic

Nevertheless, collecting PHC data presents certain chal-
lenges, such as code variability, misclassification [20], or
the use of free text to record information related to essen-
tial clinical data for epidemiological surveillance [21,
22]. Moreover, the interoperability of electronic health
records (EHR) among different health system levels (PH,
PHC and seconday care) is exceptionally uncommon
among providers, regions within a country, and interna-
tionally [23]. A contributing factor to the absence of pub-
licly available European PHC data may be linked to the
lack of interoperability between PHC information sys-
tems and PH administration information systems within
European countries [24]. It is noteworthy that there is
no agreed-upon minimum set of patient health data for
national and European PHC, and consequently, a collec-
tion of pertinent epidemiological elements that could be
centralized [25]. This stands in contrast to the approach
taken with the COVID-19 vaccination certificate across
Europe (Green Card). Table 1 outlines various reasons for
the absence of open PHC data availability, addressing and
explaining each contributing factor.

A centralized data repository containing pertinent
clinical and epidemiological information about COVID-
19 management could have facilitated the integration of
PHC COVID-19 activity indicators with data from other
departments like microbiology labs and accident and
emergency departments. The mentioned set of health
information from patients’ EHR is relevant to have timely
insights into the evolution of the pandemic. Moreover, it
would not only enhance information for integrated care
but also contribute to scientific research and healthcare
planning, as illustrated in Fig. 1. Furthermore, there
is currently a lack of cross border interoperability and
secure access to EHR. The European Commission has
already issued recommendations on this topic and is cur-
rently working on a legislative proposal on a European
Health Data Space [26]. This initiative aims to facilitate
data access and sharing among countries, addressing
challenges such as interoperability of health information
systems.

In many countries with a comprehensive PHC network,
integrated health information systems exist, which could
enable the incorporation of PHC data into the national
COVID-19 dashboard [27]. Including COVID-19 PHC
data would contribute to establishing an expanded
pandemic dashboard in leading institutions and agen-
cies (WHO, CDC, ECDC, etc.). New initiatives, such
as the National PHC Data Collection of the Australian
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government, are building new health information sys-
tems that involve all stakeholders, including PHC [28].
However, it is surprising that recent legislation like the
European Union’s (EU) recent proposal for the ECDC
regulation, fails to mention standardized PHC data col-
lection [29].

Proactive planning for future health challenges:
strengthening PHC systems for crisis response

During the COVID-19 pandemic, numerous digital
health tools emerged, becoming an immediate necessity,
and their usage significantly increased [30]. COVID-19
apps were developed in most of European countries with-
out integration with PHC information systems.

Consequently, the full potential of these apps was
not appropriately harnessed due to a lack of healthcare
continuity.

This transformative approach necessitates significant
funding for national and international PHC health infor-
mation systems, particularly in Europe, to effectively
address future health challenges. WHO Europe is urg-
ing all countries to allocate an additional 1% of the gross
domestic product to PHC after the pandemic [31]. An
in-depth policy analysis and interviews with family phy-
sicians across Europe could contribute to the establish-
ment of a reliable European health information system,
similar to successful initiatives in other countries [32].

The EU4Health program and other initiatives [33, 34]
should allocate targeted funds to strengthen PHC, ensur-
ing a comprehensive perspective on healthcare system
performance. Some European initiative refers to research
data base as the European Health Information Portal
[35]. It contains catalogues for data sources, national and
European projects, research infrastructures, capacity
building activities, and COVID-19 related resources. This
portal aids researchers in finding and accessing popula-
tion health information promptly. This project originated
from the Joint Action on Health Information InfAct
(Information for Action! ) was funded by the European
Commission, involving 40 partners in 28 EU and associ-
ated countries [36]. Presently, policymakers and health-
care system managers continue to primarily base their
decisions on data from hospitals, mortality, and vaccina-
tion records.

The aftermath of the COVID-19 pandemic offers a
valuable opportunity to enhance the utilization of digi-
tal health tools, with a particular emphasis on integrat-
ing PHC data. This effort should also prioritize making
knowledge accessible, including within PHC, which
serves as the initial point of contact for population
healthcare [37]. This includes research on the develop-
ment of PHC dashboards based on EHR [38]. It is now
more urgent than ever to provide a comprehensive view
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Table 1 Identification of areas for improvement in information technologies systems in primary health care during the COVID-19

pandemic

Information Technology (IT) systems requirements for decision-making in Primary Health Care (PHC) in COVID-19 pandemic

Areas of improvement
Data Representativeness

Ensuring comprehensive community-level information for effective
pandemic tracking.

Information sharing between levels of care

Communication among the Healthcare Professionals (HCP) involved
in patient care, independently of their level of care

Communication between health insurances and PH
COVID-19 Apps
Clinical Information

High variability on classification and coding medical care provided
in PHC

Detect misdiagnosis and lack of coding during the consultation

Suspicious cases of COVID-19 coding that are not recoded after confir-
mation of COVID-19 diagnosis

IT systems reliability and temporality
To guarantee the quality of the data

Data collection and processing
Temporality

Open data

Workforce

Legislation

Funding Sources

Potential solutions

Unique Citizen identification: For tracing, vaccination, and medical service
usage, (including vulnerable patients, low socioeconomic status, undocu-
mented migrants, etc.) ensuring privacy through anonymization prior

to data sharing.

Integrated Electronic Health Records (EHR: Shared across PHC, public
health (PH), and secondary care levels, encompassing key epidemiological
data. To share a common minimum epidemiological patient data set. This
should include standardized common data regarding sociodemographic
data, diagnosis tests, contacts tracing, consultations at the health system,
other clinically relevant information from PHC, PH, A&E, hospitalization,
and follow-up after the acute phase.

Obtaining data from the electronic invoicing to get more detailed informa-
tion regarding the COVID-19 activity.

Enhanced COVID-19 Tracking through Apps: Linking COVID-19 apps
with PHC and PH for a comprehensive dataset.

Unified Medical Coding System: Standardizing terminology for effective
data collection and interoperability in PHC. The coding systems used

in electronic medical record systems in PHC should be unified in a patient-
level coded information.

Pursuit of a common classification of Diseases among Healthcare provid-
ers (Currently: International Classification of Diseases (ICD) coding (ICD-9,
ICD-10) and International Classification of PHC coding (ICPC, ICPC-2))
among HCP.

Improving medical coding education with standard training

Automated Coding in Medical Records: introducing automatic coding
updates.

Data Quality and Validation: Implementing quality checks and semantic
analysis for data accuracy.

Comprehensive Health System Repository: Facilitating data comparison
at various level: databases, outcomes, patient-level, and population-level
data (regional, national and international).

Regular data updates allowing large-scale and real-time analysis

Open Access Dashboard: Providing clinicians, researchers, and policymak-
ers with easy access to data for monitoring and strategic planning.

Professional Teams for Data Analysis: Establishing dedicated teams for ana-
lyzing PHC data.

Legislation for Interoperability: Mandating common data standards,
particularly a minimum common set of clinical-epidemiological personal
data across health information systems (PH, PHC and secondary care),
for improved quality patient care and follow up of Pandemics.

Funding Prioritization: Emphasizing investment in health IT systems
within healthcare funding.

of healthcare system performance in the context of the
COVID-19 pandemic.

The assessment of the ongoing pandemic presents a
crucial opportunity to elevate the use of digital health
tools based on PHC data, addressing new health

challenges efficiently and on a population basis. This
approach will enhance the interoperability of EHR with
PH and secondary care, ultimately leading to the estab-
lishment of national and European open population-
based PHC data.
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The Role of Primary Health Care (PHC) in Europe during pandemics
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Fig. 1 The role of primary health care in Europe during pandemics

PHC: Primary health care

Methods

The study aims to gather information on PHC, specifi-
cally focusing on medical and social care, the impact
of COVID-19, monitoring, prevention, and response
plans for future pandemics within the health system, as
illustrated in Fig. 1. To operationalize these objectives,
we have implemented five distinct research projects
(Fig. 1):

Project 1: Description of PHC clinical pathways
regarding COVID-19 acute cases in European coun-
tries and the role of PHC in long-term care facilities
(LTCF) COVID-19 clinical pathways in two different

Table 2 Summary of the methodology of the projects

pandemic momentums: first wave and after vaccina-
tion roll out.

Project 2: Description of current COVID-19 pan-
demic public PHC indicators available in Europe.
Project 3: Elaboration of a PHC indicators dashboard
regarding COVID-19 pandemic in Europe.

Project 4: Description of PHC role in COVID-19 vac-
cination strategy roll out in European countries.
Project 5: To create a comprehensive health system
plan to efficiently address a pandemic scenario in
PHC in Europe.

Methodology
Projects Questionnaire Qualitative study Delphi study
1: Description of PHC clinical pathways X
2: Description of current COVID-19 pandemic public PHC indicators X
3: Elaboration of a PHC indicators dashboard X X
4: Description of PHC role in COVID-19 vaccination strategy roll out X
X X

5:To create a contingency plan

PHC Primary Health Care
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Projects’ design

The following information is accordingly with STROBE
checKklist [39]. A summary of the design of all the projects
can be found in Table 2.

Design Project 1, 2 and 4 A mixed-methods descriptive
study will be carried out, through two online self-admin-
istrated ad hoc questionnaire. The questionnaires will be
built on information from official sources and consensus
will be achieved among all key informants. The first to
collect retrospective data on the management of COVID-
19 cases, COVID-19 indicators, and COVID-19 vacci-
nation in PHC (Annex 2). Then a flow diagram of acute
COVID-19 cases, PHC highlighting strengths and weak-
nesses will be set as of September 2020 and April 2021, to
compare pre and post vaccination clinical pathways. The
LTCF healthcare will also be included. The second ques-
tionnaire will be prepared to collect detailed information
on the role of PHC in national vaccination strategies in
Europe.

Participants

Structure of the research consortium

The research consortium is organized with a core team
consisting of four specialists in family and community
medicine, including one with expertise in PH. These
professionals are affiliated with the Spanish Society for
Family and Community Medicine (semFYC) [40] and
are primarily based in Spain. The core team serves as
the central coordinating body for a broader European
research initiative.

Within the European research team, the role of coun-
try lead researchers is pivotal as national key informants.
These lead researchers, who are healthcare professionals
representing various European countries, are often affili-
ated with the World Organization of Family Doctors in
Europe (WONCA Europe) [41]. WONCA Europe, boast-
ing a membership of 47 organizations and a network of
over 90,000 family doctors across Europe, includes sem-
FYC as its Spanish affiliate (see Annex 1). Both WONCA
Europe and semFYC actively support professional devel-
opment, research, education, and quality enhancement
in general practice and family medicine through various
networks and specialized interest groups.

A significant number of the country’s lead researchers
are members of the European General Practice Research
Network (EGPRN). EGPRN, a collaborative working
group comprising professionals from PHC and various
disciplines, is dedicated to advancing medical research in
this field [39-42]. Serving as a dynamic platform, EGPRN
facilitates collaboration among researchers from diverse
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European countries, fostering joint research efforts in
PHC.

Study participants

The participants are key informants from each country,
both from the field of PHC and PH for all the studies.
For Projects 1, 2 and 4, the participants will be part of
the group of collaborators mentioned in Annex 1. For
the Projects 3 and 5, the professionals will be recruited
by the national collaborators and the core group.

Data collection projects 1, 2 and 4

Variables and analysis (Projects 1 and 2) Before com-
mencing the study, national collaborators will receive
invitations to attend informative webinars conducted
by the research core team. Additionally, a comprehen-
sive project overview will be communicated to them
via email. Individuals expressing willingness to partici-
pate will be designated as national key informants. To
formalize their participation, all key informants will
sign an informed consent form. Subsequently, they will
be emailed the two questionnaires for completion (see
Annex 2, 3, 4).To ensure a timely response, two remind-
ers will be sent, and once completed, the questionnaires
will be closed. All information gathered through the
questionnaires will be meticulously managed using a
database for subsequent analysis.

A descriptive analysis of the categorical variables will
be performed. Data will be displayed with the absolute
number observed and the frequency (percentage). In the
case of quantitative variables, these will be presented in
means and standard deviations, or median and interquar-
tile range, depending on their type of distribution. The
differences among sex, age group and occupation will be
tested by use of T-Student test for independent data or an
ANOVA test.

Design projects 3 and 5 To respond to the research
objectives, Projects 3 and 5 will be structured as follows.

(i) Focus groups composed by family medicine and
PH specialists from different European countries
to address the possible PHC indicators and the
key areas to perform a PHC contingency plan for
pandemics in Europe. Participants were recruited
through professional networks linked to WONCA
EUROPE and academic networks.

(i) Development of a two-round Delphi study for the
development of PHC activity indicators for the
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COVID-19 pandemic (Common PHC Pandemic
Dashboard).

(ili) Elaboration by consensus of a coordinated response
health system plan focused on PHC and PH to face
future pandemic scenarios (contingency plan).

Data collection projects 3 and 5

The interviews and meetings will be recorded for the
subsequent acquisition of the information that emerged
in the focus groups. All the information will be collected
in English. Data will be collected in the first 18 months
of the pandemic since March 2020. Vaccination data will
be collected during the first year of the roll up of the vac-
cination. A content analysis will be performed to get con-
sensus on crucial items.

Variables and analysis projects 3 and 5

— Sociodemographic variables: gender (man, woman,
other), age range (18—45, 46—65, > 66 years), occupa-
tion (Family Doctor, PH, other medical specialist),
health field (public/private),

— Countries of the EU and origin of the informa-
tion obtained: Austria, Belgium, Bulgaria, Croatia,
Cyprus, the Czech Republic, Denmark, Estonia, Fin-
land, France, Germany, Greece, Hungary, Ireland,
Italy, Latvia, Lithuania, Luxembourg, the Nether-
lands, Poland, Portugal, Romania, Spain, Slovakia,
Slovenia, Sweden.

— Other European countries: categorical nominal (Ice-
land, Norway).

— Detailed description PHC activity indicators during
COVID-19 Pandemic.

Qualitative methods The focus groups and Delphi sur-
vey are revised by SRQR [43] checklist.

Focus groups Three discussion focus groups with the
key informants will hold with semi-structured questions
in relation to the main constructs related to the collection
of PHC data in the pandemic. Proposals for improvement
that key informants deem appropriate and viable will be
discussed. An interview guide will be provided to discuss
the findings from previous works.

Two researchers will carry out a content analysis of the
answers and will build a hierarchy of core information.

Delphi Study Subsequently, based on the information
collected from the survey and focus groups, research-
ers will design a Delphi study. Delphi will consist of a
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proposed list of indicators for monitoring a pandemic
in PHC. The indicators will be validated through two
sequential questionnaires arriving at the consensual
selection of a set of indicators that will conform a dash-
board. The details of the Delphi study can be found in
Annex 3. The selection of indicators will be made by
quartiles. Those under first quartile will be dropped
out, those above the third quartile will be included, and
between first and third quartile will be sent to second
round [44].

« Stratification of scorecard results: A simulation of
different thresholds of the indicators and the possible
decisions to reinforce the care and resources at the
PHC level will be carried out depending on the evo-
lution of the pandemic.

« Statistical analysis Projects 3 and 5: A descriptive
analysis of the categorical variables will be carried
out, being shown with the absolute number observed
and the frequency (percentage). In the case of quan-
titative variables, these will be expressed with the
mean and standard deviation, or median and inter-
quartile range, depending on their distribution. In the
first round, participants will be asked to rate the rel-
evance of the indicators using a 5-point Likert scale.
Consensus is defined when >80% of the participants
rated a statement as ‘agreed’ or ‘strongly agreed:
Those indicators which have less than 25% of accept-
ance were eliminated before advancing to the second
round. The final indicators will be those which reach
an agreement over 80%.

The data for the five projects are stored on the servers
of the Madrid Health System, where the principal team
members are based. The Delphi Study is carried out using
the platform provided by the University Miguel Hernan-
dez de Elche in Spain, where one of the team’s researchers
is stationed. For data processing and statistical analysis,
we employ STATA software, version 16.

Discussion

The projects face potential limitations, primarily stem-
ming from the scarcity of open available PHC data in
each country. Furthermore, the representation of each
country is reliant on volunteers from PHC organizations
that belong to WONCA Europe, and EGPRN, which
could introduce selection bias. Nevertheless, the use
of publicly available data in certain projects (1, 2 and 4
) and oversight by experienced professionals, previously
involved, in others aims (3 and 5) to ensure a more uni-
form understanding and analysis.
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Addressing the challenge of scarce PHC data publicly
available, our approach includes surveying official web-
sites for initial data gathering and directly requesting data
from EU and OECD health departments when necessary.
This effort is underscored by the goal of thoroughly eval-
uating the specified variables in our protocol.

To counter the issue of non-representative countries,
we will proactively engage with their health departments
for data acquisition. Our contingency plan for limited
cooperation involves extensive dissemination of the pro-
ject and volunteer recruitment via scientific societies and
their networks (e.g., EGPRN, WONCA Europe, semFYC,
etc.).

The outcomes of this study will be disseminated
through diverse channels, including presentation at
conferences and scientific gatherings, publication in
high-impact journals, and delivery to policymakers
and healthcare system administrators. We also plan to
share our findings with the public and traditional media
to increase awareness of the crucial role of PHC in the
healthcare system. As we evaluate the current pandemic
through our five projects, we see a significant oppor-
tunity to explore the efficient use of digital health tools
based on PHC data, addressing future health challenges
at a population level. The results may provide insights to
enhance the interoperability of EHR with PHC and sec-
ondary care across the European Region, ultimately con-
tributing to the development of a national and European
open population-based PHC database.
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Legal considerations

The participants of Project 1 will be considered as collaborators of the project.
For doing so, they must sign a collaboration agreement (Annex 4) that they
can terminate at any time during the project. In addition, the completion of
the attached ad hoc questionnaire will reaffirm the voluntary nature of trans-
ferring your data for its subsequent exploitation and disclosure.

Participants of Project 1 will be invited to take part in Project 2 and 4. If they
agree, they would have already signed the collaboration agreement. For new
participants, another participation document will be sent to be sign respond-
ing to the specific objectives of this study (Annex 5). The database of the two
studies will be managed by the Principal Investigators of the project.

During the realization of this project, the ethical principles contained in the
Helsinki Declaration of 2013 will be complied with, as well as with the national
legislation contained in Organic Law 15/1999 on Data Protection and Royal
Decree 1720/2007. Following the declaration of human rights, an adequate
practice and protection of the data obtained will be maintained. The protocol
has been approved by the Ethics and Research Committee with medicines
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