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Abstract
Background The COVID-19 pandemic is one of the worst health catastrophes of the last century, which caused 
severe economic, political, and social consequences worldwide. Despite these devastating consequences, lessons 
learned provide a great opportunity that can drive the reform of health systems to become high-performing, 
effective, equitable, accessible, and sustainable organisations. This work identifies areas in which changes must be 
encouraged that will enable health systems to deal effectively with current and future challenges, beyond COVID-19.

Methods A realist design was chosen, based on qualitative data collection techniques, content analysis and 
triangulation to identify key domains of organizational interventions behind the changes implemented to react to 
the COVID-19 pandemic in the Basque Country. Twenty key informants were used as an expert source of information. 
Thematic analysis was done using the Framework Method.

Results The analysis of the interviews resulted in the identification of 116 codes, which were reviewed and agreed 
upon by the researchers. Following the process of methodological analysis, these codes were grouped into domains: 
seven themes and 23 sub-themes. Specifically, the themes are: responsiveness, telehealth, integration, knowledge 
management, professional roles, digitisation, and organisational communication. The detailed description of each 
theme and subtheme is presented.

Conclusions The findings of this work pretend to guide the transformation of health systems into organisations 
that can improve the health of their populations and provide high quality care. Such a multidimensional and 
comprehensive reform encompasses both strategic and operational actions in diverse areas and requires a broad and 
sustained political, technical, and financial commitment.
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Background
The 2019 coronavirus disease pandemic (COVID-19) is 
one of the worst health catastrophes of the last century; 
it has caused devastating effects on the health of popu-
lations in some countries and severe economic, politi-
cal, and social consequences in many more [1]. In all 
countries, regardless of income level, the pandemic has 
had a direct impact on health systems. Specifically in the 
Basque Country, 761,000 confirmed cases of COVID-19 
and 7,049 related deaths are registered as of July 2022 [2]. 

Today, in the wake of the pandemic, two types of pres-
sures are converging and providing an unparalleled 
framework for progress in health care reform. On the one 
hand, more than ever before, citizens are demanding that 
health care providers are prepared to deal effectively with 
crises like that caused by COVID-19 [3] while providing 
adequate attention to other health conditions, includ-
ing post-acute sequelae of COVID-19 (long COVID) [4]. 
And, on the other hand, health has become a priority in 
political agendas that must translate one-off experiences 
into strategic actions at the system level. Despite efforts 
to maintain health services, disruptions of varying mag-
nitude and duration were found in every type of health 
services during the pandemic. In addition to implement-
ing innovations in diagnosis, treatment and vaccination 
technologies [5, 6], to deal with the original virus and the 
different variants [7], health systems introduced orga-
nizational changes to respond to the challenges. They 
include expanding existing programs capacity, provid-
ing outreach to patients at increased risk for adverse 
outcomes, reorganizing clinical processes and pathways, 
increasing usage of digital health technologies for regu-
lar consultations, reallocating healthcare professionals, 
optimizing their infrastructure by redesigning existing 
space for clinical use, or increasing home care [8–12]. 
Health services must take advantage of the momentum 
generated and move towards a real transformation that 
will enable them to be high quality entities that maintain 
or improve the health of their populations. Historically, 
in healthcare, periods of crisis and adversity have been 
important catalysts for innovation [13, 14]. But, in addi-
tion, the actions and changes that health services had 
to implement to cope with the pandemic can serve as a 
basis for learning, improving, and addressing many of the 
old challenges and those that lay ahead [15]. 

High-quality care implies comprehensive assessment, 
detection of asymptomatic and co-existing diseases, 
accurate diagnosis, appropriate and timely treatment, 
referral when necessary to other care settings, the abil-
ity to monitor the patient, and adjust the course of 
treatment according to the patient’s progress. Equally, 
equity in access to high quality care must be guaran-
teed, safeguarding the sustainability of the system [16]. 
Furthermore, health systems must consider the needs, 

experiences and preferences of individuals and their right 
to be treated with respect [17]. In short, we are talking 
about reforming health systems to achieve better out-
comes in what is called the Quadruple Helix (better care 
for individuals, better health for the population, better 
experience for clinicians and lower costs).

The Basque Health Care (Osakidetza), is a National 
Health System (NHS) Beveridge type system with good 
performance indicators [18], has been highly stressed by 
the Severe Acute Respiratory Syndrome Corona Virus 2 
(SARS-CoV-2) pandemic and has implemented changes 
to respond to the challenges imposed [19, 20]. The pur-
pose of this work is to identify the main domains behind 
the relevant changes that could be maintained and/or 
expanded to contribute to improve quality, efficiency and 
sustainability of the system in front of the present and 
future challenges.

Methods
This qualitative study was carried out in the Basque 
Country (Spain) (population of 2.2  million), with par-
ticipants from the Basque Department of Health and the 
Basque Public Health Service (Osakidetza). The research 
aimed to understand what, how and why organisational 
change actions occurred to respond to the demands and 
challenges that the pandemic brought to health services 
[21]. Reporting adheres to the Consolidated Criteria for 
Qualitative Research [22] (Additional file 1. COREQ 
checklist).

Study design
A realist design [23] was chosen, focused on the manifest 
rather than latent interview content, based on qualitative 
data collection techniques, content analysis and triangu-
lation to identify subject matters organized in themes and 
sub-themes behind the changes implemented to react to 
the COVID-19 pandemic in the Basque Country. Key 
informants were used as an expert source of information.

Participants
Participants were identified among those with a high 
level of involvement in the leadership, management, and 
delivery of public health services (Department of Health 
and Osakidetza) during the COVID-19 pandemic in the 
Basque Country (between March and December 2020). 
Potential informants were selected among profession-
als with different responsibilities at different levels of the 
health system who had a professional relationship with 
the first author (AF). They were selected by convenience 
sampling, representing different experiential types [24] 
and interviewed between October and December 2020. 
Their profiles and expertise covered different perspec-
tives, such as planning, management, information sys-
tems, quality, innovation, health service delivery, and 
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social and health care. An introductory email was sent 
explaining the study by AF, who had a special interest in 
exploring how health system reform should be oriented 
as she is the scientific coordinator of the Basque Coun-
try’s health services research institute. Interested infor-
mants were then invited for an interview by the first 
author, who presented authors´ interest in the research 
topic. Recruitment continued until there were enough 
representatives from all three levels: macro level, Basque 
Department of Health, and Central Services of the 
Basque Public Health Service - Osakidetza (n = 7); meso, 
managers of Integrated Health Organisations and Emer-
gencies (n = 7); and micro, health professionals (clinicians 
and nurses) (n = 6). Twenty key informants (11 women 
and 9 men) were contacted and all of them agreed to par-
ticipate in the study. Prior to the interview, participants 
were informed about the objectives and characteristics 
of the study, the confidential handling of data (identity 
protection) and that participation was voluntary and that 
they could withdraw from the study at any time without 
explanation. All interviewees agreed to these terms and 
gave their consent.

Interviews
Semi-structured interviews were conducted by telecon-
ference or telephone by AF (PhD, scientific coordina-
tor and senior researcher, female) and IE (BD, junior 
researcher, female) [25]. The structure of the interviews 
was based on a prior analysis of the issues in the litera-
ture and the authors’ experience [26]. Interview topics, 
not piloted, explored the redesign of healthcare processes 
and coordination between healthcare settings, the adap-
tation of infrastructures and technological services, and 
the organisation and development of staff during the 
COVID-19 pandemic (Additional file 2. Interview guide). 
The ideas expressed by the interviewees were analysed 
from the perspective of what actions can enhance health 
system transformation. The participants were alone at 
their place of work during the interview. Interviews were 
audio recorded and ranged in length from 30 to 90 min 
(the average length was 45  min). No interviews were 
repeated. Field notes were taken during the interviews. 
Interview transcripts were not returned to participants 
for comment or correction. No more interviews were 
hold since data saturation, a notion of informational 
redundancy, was reached [27]. 

Analysis
Thematic analysis was done using the Framework 
Method. [28] This approach identifies commonalities 
and differences in qualitative data, before focusing on 
the relationships between different parts of the data, thus 
seeking to draw descriptive conclusions grouped around 
themes. The analysis was conducted following different 

stages: familiarisation with the interview, coding, group-
ing the codes into categories, summarising the data by 
categories and interpreting the data. To obtain an over-
all understanding of the content related and to achieve 
immersion, audio recordings of interviews were listened 
several times.

Inductive coding of the interview data was performed 
by AF and IE, and themes and sub-themes were refined 
throughout the process. During the research, the process 
of reflexivity was considered, forcing the research team 
to re-examine their position in relation to the method-
ology, the theory, the participants, and themselves. Two 
types of triangulation were used to improve the analysis 
and interpretation of the findings, and to enhance the 
credibility of the results. Firstly, data triangulation using 
various data sources (policy makers, managers, health 
professionals) was performed. Secondly, triangulation of 
researchers by involving three researchers to compare, 
complement and discuss observations, was done [29]. 
Participants were not asked to provide feedback on the 
findings.

Results
The analysis of the interviews resulted in the identifica-
tion of 116 codes, which were reviewed and agreed upon 
by the researchers. Following the process of method-
ological analysis, these codes were grouped into different 
domains: 23 sub-themes, and these in turn into 7 themes 
(Additional file 3. Codes). Specifically, the themes and 
sub-themes (in brackets) are: responsiveness (planning, 
governance, organisational elasticity and staff flexibil-
ity), telehealth (telecare, telework and telecoordination), 
integration (collaborative networks, teamwork, coordi-
nation with Public Health and partnerships), knowledge 
management (intellectual capital, scientific evidence, and 
training), professional roles (strengthening and innova-
tion), digitisation (strategy, data analytics, automation 
and interoperability) and organisational communication 
(management, content and channels) (Fig. 1). Quotations 
coming from the interviews are framed into the themes 
and sub-themes which have led to the results described 
in the following sections (Additional file 4. Quotations).

Responsiveness
Within the framework of responsiveness, four sub-
themes were identified: planning, governance, organisa-
tional elasticity, and staff flexibility.

“Immediacy and uncertainty have meant that the 
way of working has been reactive. We must not be so 
reactive; we must hold on to the pull and have tools 
for decision-making.” Manager of the Central Ser-
vices of Basque Public Health Service - Osakidetza.
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Planning allows a system to act proactively and cope with 
different challenges. The ability to plan must be struc-
tural and systemic. It facilitates the re-design of organ-
isational models that enable rapid adaptation to changing 
situations. It comprises testing or simulation of actions 
in potential scenarios and the development of tools that 
facilitate decision-making and continuous monitoring 
of needs. The system must be prepared and organised to 
deal swiftly, and effectively in uncertain situations where 
immediacy of response is required. A planning unit 
within the organisation can assume the aforementioned 
functions.

“The fact that there was a single directorate facili-
tated decision-making and coordination between 
care areas. The Primary Care teams and middle 
management acted in an efficient and agile manner.” 
Manager of Integrated Healthcare Organization - 
Osakidetza.

Governance must incorporate an organisation and/or 
person in a leadership role, with the ability to set direc-
tion, define strategies and encourage change and cre-
ativity. Participatory governance is essential to ensure 
coordination between organisations and guarantees 
working closely and aligned. Enhancing the feeling of an 
integrated corporation allows for a conversational rela-
tionship with different actors responsible for the provi-
sion of care. At the same time, the fact that the different 
areas of care work in unison, facilitates joint decision-
making, which translates into agile and effective action 
by middle management. For example, in Osakidetza, 

the coordination between the General Directorate and 
the management teams of the Integrated Healthcare 
Organisations (IHOs) was facilitated by having a unified 
Management Executive in IHOs, covering Hospital and 
Primary Health Care.

“Mobility of professionals: there must be regulations 
that allow this, at least a reflection on how resources 
can be mobilised.” Clinician.
 
“Inter-organisational collaboration is to be valued. 
Patient flow between organizations, it has been 
much willingness to collaborate and share knowl-
edge.” Clinician.

Organisational elasticity means that a health system has 
the capacity to adapt to dynamic situations. Flexibility 
can be reflected at different levels. The first refers to the 
smoothness in restructuring services, i.e., in a natural 
and frictionless way, for example, health professionals 
from certain specialties can be available to cover other 
professional roles if the situation requires it. The second 
level considers the ability of physical structures to adapt 
as needed. One case would be the possibility of expand-
ing the number of hospital beds. Another would be the 
adaptability of spaces, so that they can be used for a dif-
ferent purpose than the original one. The adaptability of 
infrastructures must be conceived at the time of their 
construction design. The third level is the flexibility in the 
provision of care, specifically in terms of location, sched-
ules, and timetables. Thus, the portfolio of services could 
be structured in such a way that professionals could also 

Fig. 1 Themes and sub-themes. Seven themes and 24 sub-themes (in brackets) are: responsiveness (planning, governance, organisational elasticity and 
staff flexibility), telehealth (telecare, telework and telecoordination), integration (teamwork, collaborative networks, coordination with Public Health and 
partnerships), knowledge management (intellectual capital, scientific evidence, transmission and training), professional roles (strengthening and innova-
tion), digitisation (strategy, data analytics, automation and interoperability) and organisational communication (management, content and channels). 
Next to each sub-theme, the code number appears in brackets
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carry out their work from home and in time slots other 
than the pre-established shifts, or by assigning face-to-
face and telematic activities to specific schedules. Finally, 
the fourth is the capacity to promote mobility and the 
flow of patients between organisations to optimise their 
care. It allows supply to be dynamically and continuously 
adapted to demand, not only in terms of volume, but also 
in terms of type or intensity of care. This avoids peaks of 
saturation in the organisations where under-utilisation 
of others coexist. Organisational procedures and regu-
lations should favour such mobility. This would involve, 
for example, setting up direct corporate circuits in Osaki-
detza to speed up the referral of seriously ill patients 
from regional hospitals to tertiary hospitals or a central-
ized management of Intensive Care Units use.

“It is necessary to increase the size of the Primary 
Care nursing staff so that they can take on other 
tasks in their portfolio of services: control and moni-
toring of chronic patients, assessment, and monitor-
ing of minor illnesses. This is now forced, but with 
planning it can be done.” Manager of Integrated 
Healthcare Organization - Osakidetza.

Staff flexibility implies having healthcare profession-
als available when and where they are most needed. It 
requires proper planning and adaptation of the work-
force. It includes designing the portfolio of services for 
each of the profiles, optimising resources, and assigning 
functions that add value to the professional and to the 
patients. Altogether, it will prevent physical-emotional 
exhaustion and frustration of professionals. It means 
managing human resources with a flexible and corpo-
rate scope. It implies favouring expansion and contrac-
tion according to needs, the mobility of professionals, 
regardless of the place of recruitment, and the adapta-
tion of professional roles and profiles. The expanding role 
of nurses in care is a clear example. Flexibility requires 
prior planning and a regulatory framework that allows 
for adaptations according to demand. Thus, for example, 
the current procedures for recruiting professionals in 
the public health system are recognised for their lack of 
speed. They should be renewed to be able to incorporate 
professionals in a timely manner.

Telehealth
In telehealth, three sub-themes were identified: telecare, 
telework and telecoordination.

“Telephone appointments are useful. They need to 
be promoted. Now it is necessary to balance the tele-
phone and face-to-face consultations.” Clinician.

 
“The humanisation of the use of technology must not 
be lost.” Nurse.

Telecare comprises remote or non-face-to-face consul-
tations, by telephone or videoconference, and telemedi-
cine. They constitute a novel and potentially beneficial 
way of providing care for patients, if they meet certain 
organisational and quality conditions. The management 
of non-face-to-face consultations (telephone or video-
consultation) must be protocolised, systematised and 
integrated into the usual healthcare activity of the health 
service. There must be complementarity and flexibil-
ity between remote care and face-to-face consultations, 
establishing criteria at the organisational and corporate 
levels that establish when each type of care should and 
should not be used. Moreover, it must be flexible enough 
to ensure that it is responsive to patients’ preferences 
and possibilities and does not become a barrier to the 
provision of accessible, humanised, and equitable care. 
For example, patients may be unable or unwilling to pur-
chase the devices, may not have the necessary connec-
tions, or may not be digitally literate enough. Successful 
examples of non-face-to-face group sessions of patients, 
even with very different profiles in terms of technology 
skills, reinforce the promising future of telecare. Health-
care professionals can assess which type of care (face-to-
face or remote) is best for each patient at any given time, 
depending on their needs and situation. The request for 
complementary tests, for example, could be managed 
remotely and, depending on the results of the tests, the 
professional would assess the format and priority of the 
next consultation.

“Teleworking: pros and cons. It is necessary to deter-
mine when and when not to telework.” Manager of 
the Central Services of Basque Public Health Service 
- Osakidetza.

At the level of healthcare organisation, telework can 
allow the relocation of healthcare professionals, while 
maintaining the same level of quality of care. The intro-
duction of telework in the health system is a valid option 
for certain profiles and for the completion of certain 
activities, such as, the review of reports, patient follow-
up or telephone consultations. The implementation of 
telework requires defining which tasks can performed 
from home, establishing specific timetables, and ensuring 
the necessary means for professionals.

“The idea of a call centre formed by nurses and doc-
tors in the care organizations should be retained, 
homogenised, to provide more accessible and faster 
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care.” Manager of the Central Services of Basque 
Public Health Service - Osakidetza.

Telecoordination allows the organisation, in a non-face-
to-face manner, of the most appropriate response to 
citizens’ demands. It is orchestrated around call centres. 
They can organise the type of response of the health ser-
vices, offer recommendations for certain health problems 
that do not require the intervention of a healthcare pro-
fessional in person, and participate in the follow-up and 
monitoring of health programmes or help with proce-
dures (appointments, administrative or other). They can 
be a useful complementary service. For example, a cen-
tre staffed by nurses with or without a medical doctor 
could increase accessibility and speed of care provision. 
Professional in the call centre could relieve other health 
actors who are overwhelmed at specific moments, par-
ticipate in the follow-up of chronic patients, collaborate 
in the launching of health promotion or prevention pro-
grammes, or arrange appointments related to vaccination 
campaigns such as flu.

Integration
In integration, four sub-themes were identified: collab-
orative networks, teamwork, coordination with Public 
Health and socio-health, and other partnerships.

“Organisational barriers between hospital and Pri-
mary Care have been broken down. Flexibility is 
required, avoiding compartmentalisation, working 
transversally.” Clinician.

Collaborative networks avoid compartmentalisation and 
fragmentation of care and to improve system efficiency 
and continuity of care. It differs from the traditional 
hierarchical organisational model based on structures. 
The centralisation of different services, the use of tech-
nology and the sophistication of information systems 
allow a high level of automation and coordination of dif-
ferent activities, favouring agility and accessibility. Thus, 
for example, the integration of Primary Care and hospi-
tals into Integrated Health Organisations in the Basque 
Country allows healthcare professionals from differ-
ent care areas to work together and tackle cross-cutting 
problems. Another example would be the centralisation 
of the Osakidetza laboratories, that have functioned as a 
single operational unit, distributed in different locations. 
A third one has been the centralised system for purchas-
ing, storing, and distributing material.

“The professionals have been very flexible; the col-
laboration model has been exceptional. They have 
shown great adaptability (e.g. primary care profes-

sionals went to hospitals).” Manager of Integrated 
Healthcare Organization - Osakidetza.

Teamwork is the collaborative undertaking of tasks by 
healthcare workers. The ability to work in a team can 
increase performance and quality of work, increase com-
mitment and boost effort. It is closely linked to profes-
sional responsibility and vocational commitment. For 
example, the experiences of Osakidetza in terms of vir-
tual group activities at management level or clinical ses-
sions between professionals have been clearly positive. 
The models can be mixed (face-to-face and distance) 
and can be supported by tools that facilitate interac-
tion. Teamwork fosters communication and nourishes 
relationships. Thus, for example, thanks to the bonds 
formed in the work teams, everyday conversations can 
easily become informal therapeutic sessions. They reach 
further, where formal corporate emotional support pro-
grammes guided by mental healthcare professionals do 
not reach, providing a space for venting and listening to 
cope with stressful, and sometimes exhausting, work.

“Coordination between public health and the care 
system needs to improve. The shortcomings that 
existed have become evident. Public health and pri-
mary care need to be strengthened.” Director of the 
Basque Department of Health.

Coordination with Public Health and social and health 
care involves using unified, clear, and updated guidelines 
and criteria for action to promote community-level inter-
ventions that respond to complex, mixed, and plural situ-
ations. It requires policies, tools, specific procedures, and 
open and agile communication channels. Thus, for exam-
ple, coordination between those responsible for Pub-
lic Health and healthcare providers (especially Primary 
Care) should be oriented towards gathering information 
and responding to collective social needs or demands, 
and creating and maintaining local teams (public health, 
town councils, educational centres, patient associations, 
neighbourhood associations, volunteers, etc.). Stable and 
effective links must also be established between Primary 
Care and nursing homes, such as, the drawing up of con-
tingency plans in all the Integrated Healthcare Organ-
isations in the Basque Country defining how to provide 
support to nursing homes, the creation of reference per-
son in nursing homes or the creation of a Directorate for 
Social and Healthcare Care in the Department of Health.

“Teams that had never worked together before did 
so very well. Even with external partners (socio-
health centres, prevention services, regional police, 
municipal police, Institute for Health and Safety at 
Work…). There was good collaboration, good atti-
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tude, willingness. Centrism, origins and interests 
were forgotten.” Clinician.

The creation of stable partnerships between administra-
tions with different responsibilities (such as public secu-
rity, social services, or occupational health) maximises 
the response capacity and the potential of each of the 
available assets to face common challenges. An example 
of this is the joint work carried out by the Basque Gov-
ernment Department of Health and Osakidetza with 
other departments and institutions (police, town coun-
cils, occupational health, etc.).

Knowledge management
Three sub-themes have been identified in knowledge 
management: intellectual capital, scientific evidence, and 
training.

“The learning and knowledge generated must be 
integrated into the organisation, standardised and 
the necessary training articulated.” Manager of the 
Central Services of Basque Public Health Service - 
Osakidetza.

The intellectual capital of the healthcare system is the 
knowledge (and its value) of professionals including best 
practices, lessons learned and research-innovation proj-
ects. The intellectual growth of an organisation requires 
optimising its use, knowing, collecting, accessing, and 
sharing this knowledge. Mechanisms, tools, and pro-
cedures must be in place for it to be structured, stan-
dardised, and embedded in the organisation. They can be 
of a varied nature, ranging from questionnaires for col-
lecting information to the well-known think tanks that 
encourage intellectual reflection by providing spaces for 
dialogue and debate. In Osakidetza, there are experiences 
of identifying good practices and initiatives promoted by 
professionals (bottom-up approach).

“Managing uncertainty: there was a lot of informa-
tion (info-toxification), a lot of protocols, guidelines 
etc. We had to try not to lose technical rigour.” Man-
ager of Integrated Healthcare Organization - Osaki-
detza.

Scientific evidence is paramount if appropriate decisions 
are to be made. The ability, when accessing and analysing 
large volumes of data, to discern relevant, truthful, and 
up-to-date information, is essential to ensure scientific-
technical rigour. Info-toxification and the generation of 
fake news are phenomena that must be tackled. To this 
end, it is essential to develop mechanisms that allow 
information based on scientific evidence to be filtered, 
structured, and shared in an agile manner. It is critical to 

establish solid channels of communication with experts 
in different scientific fields. For example, the implemen-
tation of an application for Osakidetza professionals 
through which a group of experts from different fields 
provided support in resolving scientific doubts has been 
valued. Clinical sessions with professionals from different 
hospitals and different medical specialties, have allowed 
knowledge-sharing, leading to better patient manage-
ment and faster decision-making.

Scientific discoveries and clinical practice experience 
appear in reference journals, scientific society’s media, or 
professional fora. In a rapidly changing context, organ-
isational mechanisms for transmission are slower than 
informal circuits. The challenge is to maintain ownership 
and scientific precision, but to operate with the speed 
demanded by the situations. One example is the Agile 
methodologies that help adapting to the conditions of 
the context, achieving flexibility and immediacy in the 
response, increasing the quality of the result, the satisfac-
tion of the end user, the motivation of professionals and 
multidisciplinary collaborative work.

“Adapt training to the needs of the organisation.” Cli-
nician.

Training enables experience and knowledge to remain 
in the organisation. The continuous development of its 
professional allows the intellectual capital growth. The 
healthcare system’s training offer must meet the needs of 
the moment. Predesigned existing continuous education 
plan has to be adapted to the changing demands and to a 
more dynamic, personalised format. Versatility increases 
the ability of professionals to adapt and respond more 
effectively to different challenges. Transversality is an 
aptitude in which each professional should be trained, 
so they have the capacity to extend their functions and 
reinvent themselves according to needs. Training ses-
sions should be flexible, including both comprehensive 
programs and short, face-to-face, or virtual (online and 
offline) training “pills”. Continuous education of profes-
sionals cannot be separated from their practice. Profes-
sionals must have time in their working day schedule to 
be trained.

Professional roles
At the level of professional roles, two sub-themes were 
identified: strengthening, and innovation.

“Empowerment of the role of nurses, they can carry 
out activities assigned to doctors.” Nurse.

Strengthening certain professional profiles is key to be 
able to respond to changing and specific demands and 
become sustainable organisations. It is urgent to give 
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more content and functions to certain groups to maxi-
mise and optimise their specific competencies. To this 
end, it is necessary to analyse what activities each of the 
professional profiles perform, to assess whether there is 
another professional category that could perform these 
tasks more efficiently, and to adapt the service portfo-
lios accordingly. To be able to cover new functions, it is 
essential to dimension the staff, as well as to train them in 
the necessary skills and knowledge. For example, nurses 
can expand their services portfolio and carry out activi-
ties traditionally assigned to physicians. They must have 
a strong and specialised training in clinical and commu-
nity health. Thus, for example, the accreditation of the 
speciality of Family and Community Nursing in Spain 
has been a milestone on the road to strengthening the 
role of nursing. Another group whose functions could be 
enriched are ancillary staff, taking care of certain admin-
istrative tasks that are currently carried out by doctors.

“Innovative work teams: customer service area 
with nursing students to answer questions from the 
public, 24  h, highly rated.” Manager of Integrated 
Healthcare Organization - Osakidetza.

Innovation in the creation, incorporation and utilization 
of new roles facilitates the entry of new skills into the 
organisation. It is a matter of integrating new knowledge, 
expertise, or experience of added value for the organisa-
tion. It is an opportunity for growth and allowing the 
workload of other professionals to be reduced. For exam-
ple, in the Basque Country there is an under-endowment 
of professionals such as doctors specialised in preventive 
medicine, epidemiologists and mathematicians in the 
healthcare services or healthcare professionals in nursing 
homes. It would be interesting to innovate to overcome 
the rigidity of the administration, for example allowing 
partial dedication of senior healthcare professionals so 
that they remain active for more years. Experiences such 
as the User Service Centre made up of nursing students 
or the incorporation of doctors who are not yet trained as 
specialists have been very well received.

Digitisation
This study has identified four sub-themes in digitisation: 
strategy, data analytics, automation, and interoperability.

“Strategy for digitisation means an allocated bud-
get, and agility in decision making. The digitisation 
strategy must come from within the organisation.” 
Manager of Integrated Healthcare Organization - 
Osakidetza.

The digitisation of the healthcare system is a complex 
process that requires a strategy supported by a solid 

governance structure with the capacity to define objec-
tives and priorities, establish specific actions and allocate 
resources and funding. The digitisation strategy must be 
conceived and orchestrated by corporate management, 
as well as being contrasted, supported, and executed 
by digitisation areas or services located in the different 
organisations of the system. It is essential to analyse and 
reflect on the digital solutions designed and launched, 
to evaluate what has happened and what the final ser-
vice and its integration into the information systems and 
healthcare practice should be like. For example, contrast 
groups consisting of experts in specific subjects could 
perform the validation of these technological solutions 
(including corporate apps), in addition to studying the 
sustainability model and dissemination and sales strate-
gies, both in the organisation and in society.

“There has been coordination with the Ministry 
of Security. There were no serious issues, control of 
scams, fishing. When working from home, there is 
a higher probability of hackers entering. Model to 
be maintained and more orderly.” Director of the 
Basque Department of Health.

Cybersecurity is a substantial pillar in the digitisation 
process. The establishment of standards, protocols and 
rules designed to minimise possible risks to the infra-
structure and/or the information itself is crucial. Thus, 
in the Basque Country, consolidating a model of collab-
oration with the Basque Cybersecurity Centre would be 
highly recommendable.

“Data management for prediction and knowledge 
generation is key.” Manager of the Central Services of 
Basque Public Health Service - Osakidetza.

Data analytics capability is critical if the huge volume of 
data being generated and stored in the healthcare system 
is to be exploited. Empowerment in the data science field 
is inevitable if one wants to maximise the performance 
of the data generated and thus increase knowledge. For 
example, the evolution and strengthening of Osakidet-
za’s analytical platform, Osakidetza Business Intelligence, 
would be crucial, to streamline decision-making and 
ultimately provide higher quality care in a more efficient 
manner.

“There are many non-value adding activities where 
technology is useful. Automate bureaucracy” Clini-
cian.

Process automation is one of the areas in which technol-
ogy can be extremely useful. The use of technology allows 
the healthcare system to move towards the provision of 
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valuable care, understanding value from different per-
spectives: accessibility, equity and speed for patients and 
citizens; evidence and quality for professionals; and effi-
ciency and safety for the organisation. The automation 
of tasks relieves the workload of different professional 
profiles in the healthcare system, which can devote their 
efforts to activities of greater value. There are activities 
that can undoubtedly be automated, such as the bureau-
cratic and administrative procedures that healthcare pro-
fessionals perform, triage if certain symptoms appear, 
and the duration of consultations according to the symp-
tomatology. Thus, for example, the Interactive Voice 
Response (IVR) tool, mostly used in the e-Health centre 
(health counselling), could be an effective mechanism to 
speed up certain tasks such as scheduling appointments 
in screening and vaccination programmes. Similarly, 
tools based on artificial intelligence, such as the chatbot 
located on the Osakidetza extranet, which contains a 
set of questions and answers for citizens, would be very 
valid.

“Socio-health record: needs a structural backbone 
boost, but is not having much effect.” Director of the 
Basque Department of Health.

Interoperability of systems is a key field on the way to 
digitisation. The sharing of information between the 
systems of the health care provider and the social sec-
tor is a pending and urgently needed task. In the Basque 
Country, timid progress has been made in the develop-
ment of the socio-health record, and its immediate pro-
motion is a must. Similarly, there are some experiences 
in which non-public hospitals have accessed Osakidetza’s 
electronic medical records, allowing access to data on 
patients whose care has been shared.

Organisational communication
Within the framework of organisational communication, 
three sub-themes were identified: management, content, 
and channels.

“There has been no corporate communication strat-
egy, and it has been missed. Staff need to be given 
information that is not on TV. Something corporate.” 
Clinician.

The management of communication in the healthcare 
system includes two distinct audiences as recipients of 
information: healthcare professionals and the public. 
From a corporate perspective, fluid and effective commu-
nication is required between the health authorities, man-
agers, and healthcare providers, but also with the society, 
which involves patients,and their families.

“Truthful, transparent information at the right time 
is needed.” Clinician.

The content provided by communication systems must 
be truthful, transparent, current, and reliable. The aim is 
to avoid duplicated, misperceived and inopportune infor-
mation. The existence and implementation of an effective 
corporate communication strategy is a differentiating 
element, and it must be coordinated and structured so 
that its reception by professionals is positive. To provide 
information that truly reflects reality and is not anec-
dotal, communication systems must be robust, stable, 
and reliable, capable of analysing information in real time 
to guide decision-making.

“Better channels are needed for smooth communi-
cation.” Manager of the Central Services of Basque 
Public Health Service - Osakidetza.

The communication channels from the health system to 
the public must be effective and the messages must reach 
them directly, correctly defined and without contradic-
tions. The channels used (website, social networks) and 
the messages must be adapted to their target audience, 
with an informative strategy aimed at specific groups 
becoming an alternative to be considered.

The technologies offered by the health system to facili-
tate the provision of care do not always achieve the 
expected degree of penetration. The deployment of an 
effective marketing strategy to make citizens aware of the 
options offered by the health system is a vital tool. For 
example, in Osakidetza it is perceived that the campaigns 
to disseminate the Personal Health Folder, corporate 
applications, e-Health Centre, etc. should be renewed 
and re-launched.

Discussion
Health systems in most countries worldwide have had 
to cope with the crisis generated by the COVID-19 pan-
demic for several months. This situation has challenged 
health services and questioned existing health poli-
cies, highlighting several areas where there is room for 
improvement. Lessons learned during the COVID-19 
pandemic can be used not only to respond to potential 
new pandemic challenges but also to improve quality, 
efficiency, and sustainability of health systems. Using a 
realist research design to identify the most relevant con-
cepts behind the adaptation to the COVID-19 pandemic 
challenges can be an appropriate approach. The Frame-
work Method allows in-depth analyses of key themes that 
can take place across the entire dataset, while the views 
of each research participant remain connected to other 
aspects of their narrative. They are persons whose formal 
roles expose them to the information, knowledge and 
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expertise sought and have absorbed the information in a 
meaningful way [24, 30]. 

This study has identified dimensions (themes and sub 
hemes) on which health systems should focus to move 
forward in their transformation to become high-per-
forming organisations and provide excellent quality care 
for patients. It is based on the experience of health care 
managers and professionals in the Basque healthcare ser-
vice in Spain.

Health systems must have the capacity to act proac-
tively, quickly, and nimbly in the face of different chal-
lenges, being able to reconfigure organisational models 
according to changing needs. Resilient health systems 
[31] have an up-to-date map of human, physical and 
information assets, which in turn is the basis for opti-
mal management and care planning. Self-regulation 
and adaptability are key characteristics of such health 
systems, being able to effectively mobilise the necessary 
resources at any given moment [32, 33]. According to 
several studies, this requires that staffing requirements 
are anticipated well in advance and systematically con-
sidering the needs of populations over time [34, 35], that 
there is clear legislation that determines the roles and 
responsibilities of each actor involved [36] and a strong 
and flexible leadership that fosters communication, coor-
dination and alliances between actors [37, 38]. 

The organisational elasticity of health systems must 
be reflected in different levels that allow them to adapt 
to dynamic situations. The possibility of having profes-
sionals who can work in different services in an orderly 
and organised manner is essential. One tool to address 
capacity shortages and increase operational flexibility 
is to redeploy staff between units where they are quali-
fied to work, which requires a prior training process. For 
this, it is imperative that the types of services that can 
most benefit from such an approach,are identified [39]. 
Staffing plans that use flexible deployments with a suffi-
ciently high number of staff are able to cope with peaks 
in demand and are cost-effective, as additional staff can 
contribute to units that require it [40]. 

The adaptability, convertibility, and scalability of struc-
tures in healthcare organisations are also relevant factors 
favouring organisational elasticity. Flexibility in archi-
tectural design must correspond to the complexity and 
specific transformation timescales of medicine, technol-
ogy, and spatial organisation of healthcare facilities, as 
well as to the variability of standards and procedures. The 
design of space and the organisation of the functioning 
of the environment can significantly contribute, among 
other things, reducing the stress experienced by patients, 
improving the medical outcomes of therapeutic pro-
cesses, increasing the efficiency of patient care, reducing 
staff fatigue and stress, and minimising the cost of medi-
cal care [41, 42]. Similarly, flexibility in the provision of 

care, particularly in terms of the working hours of profes-
sionals, is a key feature. In fact, studies have shown that 
the self-scheduling of flexible working hours of health-
care professionals under the supervision of management 
profiles is beneficial, both from the perspective of profes-
sionals’ work-life balance and the quality of care provided 
to patients [43, 44]. Flexible work organisation, among 
other issues such as promoting teamwork or reducing 
administrative burden, has been shown to contribute to 
greater well-being among professionals, resulting in the 
provision of higher quality care [45]. 

Enabling the flow of patients between organisations, 
both from an organisational and regulatory perspec-
tive, allows for higher quality, reliability, safety, and effi-
ciency of care when patient load increases significantly. 
To this end, as several studies have shown, it is necessary 
to design a system-wide strategy that establishes and 
enables referral mechanisms that can be activated when 
necessary [46–48]. 

Telecare can help reorienting the system towards 
patient-centred care, complementing current patterns of 
care, reducing overall primary care visits and moderat-
ing the associated cost in the long term [49–51]. Benefits 
also include reduced waiting lists and improved access to 
care (especially for patients with reduced mobility, those 
living in nursing homes or in remote geographic areas) 
[52]. Including telecare into the current care model can 
contribute to a better use of resources, designing optimal 
workflows and allowing earlier interventions in the hope 
of avoiding later clinical events [53]. Establishing which 
modality of care is appropriate at which time, for which 
patient group or which has clinical and economic impli-
cations, is of key importance [54]. 

Telecare must ensure that the provision of humanised 
care is not compromised, understood from the perspec-
tive of giving equal importance to the social, emotional 
and psychological needs, as well as the physical needs of 
patients [55]. Furthermore, as several authors underline, 
it is imperative that cultural aspects such as privacy and 
data protection are considered, as these may be the rea-
sons why some patients reject telecare [56]. 

During the pandemic, telework has allowed the relo-
cation of health professionals, being a valid option for 
certain profiles. Some authors point out that telework 
has been welcomed by professionals and can be used for 
activities such as triage, clinical counselling, management 
and coordination or patient education [57]. Health ser-
vices can embrace telework provided that cultural issues 
such as inertia and the innate conservatism of face-to-
face working, technological limitations or legal restric-
tions, are addressed [58].

Telecoordination, which pivots on call centres, is key 
to providing a rapid and effective response to citizens’ 
demands. There are experiences of centres where nursing 
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professionals reduce workload of clinical professionals, 
improve access to primary care, provide greater agility 
solving health problems, reduce patient travel, and opti-
mize use of emergency services [59]. User perception 
and satisfaction with call centre performance is positive, 
mainly due to timely access to quality healthcare [60]. It 
is crucial that call centre professionals are qualified to 
undertake the corresponding tasks [61]. 

The relevance of establishing collaborative networks 
between health care providers with the aim of provid-
ing integrated care is widely recognised. Integration of 
care has a positive impact at different levels [62]. Beyond 
horizontal integration [63] or vertical integration [64], 
true integrated organisations have a unity of control and 
direction that allows them to concentrate all the efforts 
of their sub-units on the same objectives and strategies. 
There is a single mission statement, unified ownership, a 
single hierarchy of authority and a single end result [63, 
65]. 

Teamwork has been linked to face-to-face work. How-
ever, there are new experiences that point out to tools 
such as videoconferencing [66, 67] or virtual worlds [68] 
as effective and useful channels to foster interaction and 
collaboration between health agents.

The crisis generated by the pandemic provides an 
opportunity to regenerate the teams formed by health-
care professionals, and thus reduce the number of team 
failures [69] and the rate of burnout [70, 71]. It is imper-
ative that leaders and managers focus on the team, not 
just individuals, define and mark the moment of transi-
tion, imbuing it with meaning and purpose, and stimulate 
reflection to enable action [72]. 

This study has shown the need for strong coordina-
tion between health services and public health agencies. 
Achieving substantial and lasting improvements in popu-
lation health requires a concentrated effort by different 
entities, aligned with a common goal. The integration of 
Primary Care and Public Health could enhance the ability 
of both sectors to perform their respective missions and 
link with other stakeholders to catalyse a collaborative, 
cross-sectoral movement towards improving popula-
tion health [73]. They should be seen as “two interacting 
and mutually supportive components” of a health system 
designed to improve the health of populations [74–77]. 
Similarly, coordination between health and social sec-
tor professionals is essential. It requires clarifying roles, 
negotiating responsibilities and establishing shared 
accountability, through the development of joint care 
plans and reflection on the actions expected [78]. 

As described above, proper knowledge manage-
ment (process of identifying, organising, storing, and 
disseminating information within an organisation) in 
healthcare organisations is essential if they are to cre-
ate, enrich, share, and sustain their intellectual capital. 

Knowledge mobilisation seeks to strengthen the connec-
tions between research, policy and practice, seeking to 
harness the benefits of research for organisational and 
societal improvement [79]. It requires encouraging the 
development of existing capacity; promote the philoso-
phy of “learning by doing”; develop generic capabilities 
to adapt to change, absorb new knowledge; and facilitate 
mechanisms that enable the transition between individ-
ual, group and organisational learning [80]. 

Having scientific evidence to drive innovation and 
improvements in care practice is critical [81]. There are 
significant differences in the systematic use of evidence 
between current healthcare organisations [82]. Five 
approaches facilitate a healthcare system to become 
a learning system: (i) generation of evidence through 
research; (ii) search for evidence in the literature through 
dedicated specific staff; (iii) adoption of evidence gener-
ated by other organisations; (iv) incorporating clinical 
decision support systems into practice; and (v) evidence 
management to procure supplies or equipment provide 
greater value than others [83]. The pace at which health-
care organisations implement these mechanisms will 
depend largely on whether there is a perceived return, 
the availability of resources, and external pressure to be 
accountable for cost management and quality of care 
[84]. 

There is no high-quality healthcare system without 
highly qualified, committed, and motivated profession-
als. Training of professionals is a priority. The challenge 
to achieve high competence is having up-to-date educa-
tion with post-training supervision. Professional manage-
ment has to support and enforce excellent practice [85]. 
In addition, clinical education has to instil critical think-
ing, problem-solving and collaborative relationship skills, 
promoting adaptability to the context [86]. 

Regarding professional roles, there is a need to rein-
force some professional profiles that can take on new 
responsibilities. Each actor contributes to the efficiency 
of health systems and to the higher quality of care pro-
vided. Primary Care nurses need a greater role so that 
they can add to their portfolio, activities related to 
the management and coordination of care for chronic 
patients. They can use protocols (e.g. adjusting medica-
tion for blood pressure or diabetes) and health promo-
tion, as well as providing education and preparation for 
patients to improve their capacity for self-management 
and adherence to treatment [87–90]. To this end, it is 
important to remove existing regulatory barriers, review 
nursing degree programmes, adjust funding policies 
according to skills and create sufficient job positions 
[91]. New profiles with knowledge and experience are of 
added value for healthcare organisations. Professionals 
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with expertise in mathematics or engineering can con-
tribute significantly to various areas related to healthcare 
[92]. 

Reference has been made to the relevance of using 
digital technologies and advanced computer science to 
strengthen health systems. The design and deployment 
of a corporate digitalisation strategy is essential [93, 94]. 
The following pillars stand out as fundamental: strong 
political commitment and government leadership; a clear 
regulatory framework that supports secure and effec-
tive data exchange; infrastructure provision to enable the 
deployment of digital solutions; financial investment to 
drive digitisation; training in the use of innovative digital 
solutions; research that provides evidence on the impact 
and cost-effectiveness of digital health interventions; and 
monitoring and evaluation of the solutions deployed.

Health services are exposed to various cybersecu-
rity threats. It is crucial that healthcare systems pre-
vent cyber-attacks, having well-defined software update 
procedures, using a virtual local area network, using 
de-authentication, having a data breach plan, using 
cloud-based computing, and training employees to be 
more cybersecurity aware [95, 96]. 

Healthcare systems generate enormous volume of data. 
Artificial intelligence facilitates, improves, and extends 
the capacity of data analytics. It can extract the greatest 
value from the data to support decision making, improve 
the quality, safety, efficiency of care and patient experi-
ence and health outcomes. Some uses are areas where 
machines can outperformed humans (cancer screening 
or diabetic retinopathy monitoring), tasks where errors 
do not have serious consequences (flagging an at-risk 
population for vaccination), or situations where medi-
cal professionals are not available but a machine can do 
a good job (using a chatbot to show a patient how to give 
an insulin injection) [97, 98]. Machine learning, natural 
language processing, voice technologies and intelligent 
assistants can transform electronic medical records from 
systems of records to systems of intelligence [99, 100]. 
If the potential of health data is to be maximised, data 
sources must be mandatorily interoperable, a prerequi-
site for most innovations envisaged in future medicine 
[101]. 

Effective organisational communication requires a 
reciprocal process of individuals sending and receiving 
accurate information that shapes and reshapes people’s 
attitudes, behaviours, and cognitions [102]. This work has 
underlined the relevance of the content being communi-
cated being truthful, transparent, current, and authori-
tative, and reaching the intended target populations. 
Oher authors point out the relevance of establishing 
mechanisms to overcome cognitive barriers (where the 
exchange of information is interrupted, contains insuffi-
cient information, or lacks context) or linguistic barriers 

(where the structure and form of the components) [103], 
as well as establishing procedures to avoid misinforma-
tion mainly disseminated on social networks [104, 105]. 

Conclusions
To counter current and future challenges, the trans-
formation of health systems into organisations that can 
improve the health of their populations and provid-
ing high quality care is crucial. Such a transformation 
requires multidimensional and comprehensive reform, 
encompassing both strategic and operational actions in 
diverse areas and a broad and sustained political, techni-
cal, and financial commitment. This study provides evi-
dence on the levers on which health systems and policy 
makers need to focus, and which policy makers need to 
ground in specific actions tailored to the particularities of 
their contexts.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12913-024-10810-w.

Supplementary Material 1

Supplementary Material 2

Supplementary Material 3

Supplementary Material 4

Acknowledgements
s.
We gratefully acknowledge the interviewees.

Author contributions
Project design: AF, EDM. Interview design: AF, EDM; Data collection and 
analysis: AF, IE, EDM; Manuscript preparation: AF; Manuscript review and 
editing: AF, EDM, IE.

Funding
Not applicable.

Data availability
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The Basque Ethics Committee was informed about the study and provided 
agreement approval by letter in May 2020 (no approval number needed), 
according to the Seventeenth additional provision of the Processing of health 
data of Organic Law 3/2018, of 5 December, on the Protection of Personal 
Data and guarantee of digital rights which states. All methods were carried 
out in accordance with relevant guidelines and regulations. All interviewees 
provided their informed consent for participation in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 28 January 2023 / Accepted: 29 February 2024

https://doi.org/10.1186/s12913-024-10810-w
https://doi.org/10.1186/s12913-024-10810-w


Page 13 of 15Fullaondo et al. BMC Health Services Research          (2024) 24:364 

References
1. Sumner A, Hoy C, Ortiz-Juarez E. Estimates of the impact of COVID-19 on 

global poverty. Published Online April. 2020;3. https://doi.org/10.35188/
UNU-WIDER/2020/800-9.

2. Jazieh AR, Kozlakidis Z. Healthcare Transformation in the Post-corona-
virus Pandemic Era. Front Med. 2020;7:429. https://doi.org/10.3389/
fmed.2020.00429.

3. The Lancet null. The COVID-19 pandemic in 2023: far from over. Lancet Lond 
Engl. 2023;401(10371):79. https://doi.org/10.1016/S0140-6736(23)00050-8.

4. Davis HE, McCorkell L, Vogel JM, Topol EJ, Long COVID. Major findings, 
mechanisms and recommendations. Nat Rev Microbiol. 2023;21(3):133–46. 
https://doi.org/10.1038/s41579-022-00846-2.

5. Chavda VP, Vuppu S, Mishra T, et al. Recent review of COVID-19 management: 
diagnosis, treatment and vaccination. Pharmacol Rep PR. 2022;74(6):1120–48. 
https://doi.org/10.1007/s43440-022-00425-5.

6. Chavda VP, Kapadia C, Soni S, et al. A global picture: therapeutic perspectives 
for COVID-19. Immunotherapy. 2022;14(5):351–71. https://doi.org/10.2217/
imt-2021-0168.

7. Chavda VP, Patel AB, Vaghasiya DD. SARS-CoV-2 variants and vulnerability at 
the global level. J Med Virol. 2022;94(7):2986–3005. https://doi.org/10.1002/
jmv.27717.

8. Haldane V, De Foo C, Abdalla SM, et al. Health systems resilience in managing 
the COVID-19 pandemic: lessons from 28 countries. Nat Med. 2021;27(6):964–
80. https://doi.org/10.1038/s41591-021-01381-y.

9. Arsenault C, Gage A, Kim MK, et al. COVID-19 and resilience of healthcare sys-
tems in ten countries. Nat Med. 2022;28(6):1314–24. https://doi.org/10.1038/
s41591-022-01750-1.

10. Tuczyńska M, Staszewski R, Matthews-Kozanecka M, Żok A, Baum E. Quality 
of the Healthcare Services During COVID-19 Pandemic in Selected European 
Countries. Front Public Health. 2022;10. Accessed October 12, 2022. https://
www.frontiersin.org/articles/https://doi.org/10.3389/fpubh.2022.870314.

11. Etienne CF, Fitzgerald J, Almeida G, et al. COVID-19: transformative actions 
for more equitable, resilient, sustainable societies and health systems in 
the Americas. BMJ Glob Health. 2020;5(8):e003509. https://doi.org/10.1136/
bmjgh-2020-003509.

12. Arora VS, Fried JE. How will we care for coronavirus patients after they leave 
the hospital? By building Postacute Care Surge Capacity. Health Aff Forefr. 
https://doi.org/10.1377/forefront.20200408.641535.

13. Thomas S, Sagan A, Larkin J, Cylus J, Figueras J, Karanikolos M. Strengthening 
Health Systems Resilience: Key Concepts and Strategies. European Observatory 
on Health Systems and Policies; 2020. Accessed July 26, 2022. http://www.
ncbi.nlm.nih.gov/books/NBK559803/.

14. Gondi S, Chokshi DA. Financial Stability as a goal of payment Reform—A 
lesson from COVID-19. JAMA. 2020;324(16):1596–7. https://doi.org/10.1001/
jama.2020.18343.

15. Institute of Medicine (US). In: Committee on Quality of Health Care in 
America, editor. Crossing the Quality Chasm: a New Health System for the 
21st Century. National Academies Press (US); 2001. http://www.ncbi.nlm.nih.
gov/books/NBK222274/. Accessed October 12, 2022.

16. Bohren MA, Vogel JP, Hunter EC, et al. The mistreatment of women dur-
ing Childbirth in Health facilities globally: a mixed-methods systematic 
review. PLoS Med. 2015;12(6):e1001847. https://doi.org/10.1371/journal.
pmed.1001847. discussion e1001847.

17. Sinsky C, Linzer M. Practice and Policy Reset Post-COVID-19: reversion, transi-
tion, or Transformation? Health Aff Proj Hope. 2020;39(8):1405–11. https://doi.
org/10.1377/hlthaff.2020.00612.

18. Indicadores clave del Sistema Nacional de Salud. Accessed October 12., 2022. 
http://inclasns.msssi.es/main.html.

19. Izagirre-Olaizola J, Hernando-Saratxaga G, Aguirre-García MS. Integration of 
health care in the Basque Country during COVID-19: the importance of an 
integrated care management approach in times of emergency. Prim Health 
Care Res Dev. 2021;22:e39. https://doi.org/10.1017/S146342362100044X.

20. Aguiar M, Ortuondo EM, Bidaurrazaga Van-Dierdonck J, Mar J, Stollenwerk 
N. Modelling COVID 19 in the Basque Country from introduction to control 
measure response. Sci Rep. 2020;10(1):17306. https://doi.org/10.1038/
s41598-020-74386-1.

21. Patton MQ. Qualitative research. Encyclopedia of statistics in behavioral 
science. John Wiley & Sons, Ltd; 2005. https://doi.org/10.1002/0470013192.
bsa514.

22. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative 
research (COREQ): a 32-item checklist for interviews and focus groups. Int J 
Qual Health Care J Int Soc Qual Health Care. 2007;19(6):349–57. https://doi.
org/10.1093/intqhc/mzm042.

23. Sobh R, Perry C. Research design and data analysis in real-
ism research. Eur J Mark. 2006;40(11/12):1194–209. https://doi.
org/10.1108/03090560610702777.

24. Luborsky MR, Rubinstein RL. Sampling in qualitative research: Ratio-
nale, Issues, and methods. Res Aging. 1995;17(1):89–113. https://doi.
org/10.1177/0164027595171005.

25. Novick G. Is there a Bias Against Telephone Interviews in Qualitative 
Research? Res Nurs Health. 2008;31(4):391–8. https://doi.org/10.1002/
nur.20259.

26. Perry C. Processes of a case study methodology for postgraduate 
research in marketing. Eur J Mark. 1998;32(9/10):785–802. https://doi.
org/10.1108/03090569810232237.

27. Saunders B, Sim J, Kingstone T, et al. Saturation in qualitative research: 
exploring its conceptualization and operationalization. Qual Quant. 
2018;52(4):1893–907. https://doi.org/10.1007/s11135-017-0574-8.

28. Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the frame-
work method for the analysis of qualitative data in multi-disciplinary 
health research. BMC Med Res Methodol. 2013;13:117. https://doi.
org/10.1186/1471-2288-13-117.

29. Carter N, Bryant-Lukosius D, DiCenso A, Blythe J, Neville AJ. The use of trian-
gulation in qualitative research. Oncol Nurs Forum. 2014;41(5):545–7. https://
doi.org/10.1188/14.ONF.545-547.

30. Marshall MN. The key informant technique. Fam Pract. 1996;13(1):92–7. 
https://doi.org/10.1093/fampra/13.1.92.

31. Masten AS. Ordinary magic. Resilience processes in development. Am Psy-
chol. 2001;56(3):227–38. https://doi.org/10.1037//0003-066x.56.3.227.

32. Lal A, Erondu NA, Heymann DL, Gitahi G, Yates R. Fragmented health systems 
in COVID-19: rectifying the misalignment between global health security 
and universal health coverage. Lancet. 2021;397(10268):61–7. https://doi.
org/10.1016/S0140-6736(20)32228-5.

33. Kruk ME, Myers M, Varpilah ST, Dahn BT. What is a resilient health system? 
Lessons from Ebola. Lancet. 2015;385(9980):1910–2. https://doi.org/10.1016/
S0140-6736(15)60755-3.

34. Cruz-Gomes S, Amorim-Lopes M, Almada-Lobo B. A labor requirements 
function for sizing the health workforce. Hum Resour Health. 2018;16(1):67. 
https://doi.org/10.1186/s12960-018-0334-4.

35. Tomblin Murphy G, Kephart G, Lethbridge L, O’Brien-Pallas L, Birch S. Planning 
for what? Challenging the assumptions of health human resources planning. 
Health Policy Amst Neth. 2009;92(2–3):225–33. https://doi.org/10.1016/j.
healthpol.2009.04.001.

36. Kimball AM, Heymann D, Ebola. International Health Regulations, and global 
safety. Lancet Lond Engl. 2014;384(9959):2023. https://doi.org/10.1016/
S0140-6736(14)62330-8.

37. Nuzzo JB, Meyer D, Snyder M, et al. What makes health systems resilient 
against infectious disease outbreaks and natural hazards? Results from a 
scoping review. BMC Public Health. 2019;19(1):1310. https://doi.org/10.1186/
s12889-019-7707-z.

38. Meyer D, Bishai D, Ravi SJ, et al. A checklist to improve health system resil-
ience to infectious disease outbreaks and natural hazards. BMJ Glob Health. 
2020;5(8):e002429. https://doi.org/10.1136/bmjgh-2020-002429.

39. Fagefors C, Lantz B, Rosén P. Creating short-term volume flexibility in 
Healthcare Capacity Management. Int J Environ Res Public Health. 
2020;17(22):E8514. https://doi.org/10.3390/ijerph17228514.

40. Griffiths P, Saville C, Ball JE, Jones J, Monks T, Safer Nursing Care Tool study 
team. Beyond ratios - flexible and resilient nurse staffing options to deliver 
cost-effective hospital care and address staff shortages: a simulation and 
economic modelling study. Int J Nurs Stud. 2021;117:103901. https://doi.
org/10.1016/j.ijnurstu.2021.103901.

41. Brambilla A, Sun T, zhi, Elshazly W, et al. Flexibility during the COVID-19 pan-
demic response: Healthcare Facility Assessment Tools for resilient evaluation. 
Int J Environ Res Public Health. 2021;18(21):11478. https://doi.org/10.3390/
ijerph182111478.

42. Łukasik M, Porębska A. Responsiveness and adaptability of Healthcare Facili-
ties in emergency scenarios: COVID-19 experience. Int J Environ Res Public 
Health. 2022;19(2):675. https://doi.org/10.3390/ijerph19020675.

https://doi.org/10.35188/UNU-WIDER/2020/800-9
https://doi.org/10.35188/UNU-WIDER/2020/800-9
https://doi.org/10.3389/fmed.2020.00429
https://doi.org/10.3389/fmed.2020.00429
https://doi.org/10.1016/S0140-6736(23)00050-8
https://doi.org/10.1038/s41579-022-00846-2
https://doi.org/10.1007/s43440-022-00425-5
https://doi.org/10.2217/imt-2021-0168
https://doi.org/10.2217/imt-2021-0168
https://doi.org/10.1002/jmv.27717
https://doi.org/10.1002/jmv.27717
https://doi.org/10.1038/s41591-021-01381-y
https://doi.org/10.1038/s41591-022-01750-1
https://doi.org/10.1038/s41591-022-01750-1
https://www.frontiersin.org/articles/
https://www.frontiersin.org/articles/
https://doi.org/10.3389/fpubh.2022.870314
https://doi.org/10.1136/bmjgh-2020-003509
https://doi.org/10.1136/bmjgh-2020-003509
https://doi.org/10.1377/forefront.20200408.641535
http://www.ncbi.nlm.nih.gov/books/NBK559803/
http://www.ncbi.nlm.nih.gov/books/NBK559803/
https://doi.org/10.1001/jama.2020.18343
https://doi.org/10.1001/jama.2020.18343
http://www.ncbi.nlm.nih.gov/books/NBK222274/
http://www.ncbi.nlm.nih.gov/books/NBK222274/
https://doi.org/10.1371/journal.pmed.1001847
https://doi.org/10.1371/journal.pmed.1001847
https://doi.org/10.1377/hlthaff.2020.00612
https://doi.org/10.1377/hlthaff.2020.00612
http://inclasns.msssi.es/main.html
https://doi.org/10.1017/S146342362100044X
https://doi.org/10.1038/s41598-020-74386-1
https://doi.org/10.1038/s41598-020-74386-1
https://doi.org/10.1002/0470013192.bsa514
https://doi.org/10.1002/0470013192.bsa514
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1108/03090560610702777
https://doi.org/10.1108/03090560610702777
https://doi.org/10.1177/0164027595171005
https://doi.org/10.1177/0164027595171005
https://doi.org/10.1002/nur.20259
https://doi.org/10.1002/nur.20259
https://doi.org/10.1108/03090569810232237
https://doi.org/10.1108/03090569810232237
https://doi.org/10.1007/s11135-017-0574-8
https://doi.org/10.1186/1471-2288-13-117
https://doi.org/10.1186/1471-2288-13-117
https://doi.org/10.1188/14.ONF.545-547
https://doi.org/10.1188/14.ONF.545-547
https://doi.org/10.1093/fampra/13.1.92
https://doi.org/10.1037//0003-066x.56.3.227
https://doi.org/10.1016/S0140-6736(20)32228-5
https://doi.org/10.1016/S0140-6736(20)32228-5
https://doi.org/10.1016/S0140-6736(15)60755-3
https://doi.org/10.1016/S0140-6736(15)60755-3
https://doi.org/10.1186/s12960-018-0334-4
https://doi.org/10.1016/j.healthpol.2009.04.001
https://doi.org/10.1016/j.healthpol.2009.04.001
https://doi.org/10.1016/S0140-6736(14)62330-8
https://doi.org/10.1016/S0140-6736(14)62330-8
https://doi.org/10.1186/s12889-019-7707-z
https://doi.org/10.1186/s12889-019-7707-z
https://doi.org/10.1136/bmjgh-2020-002429
https://doi.org/10.3390/ijerph17228514
https://doi.org/10.1016/j.ijnurstu.2021.103901
https://doi.org/10.1016/j.ijnurstu.2021.103901
https://doi.org/10.3390/ijerph182111478
https://doi.org/10.3390/ijerph182111478
https://doi.org/10.3390/ijerph19020675


Page 14 of 15Fullaondo et al. BMC Health Services Research          (2024) 24:364 

43. Mercer D, Russell E, Arnold KA. Flexible working arrangements in Healthcare: 
a comparison between managers of Shift workers and 9-to-5 employees. J 
Nurs Adm. 2014;44(7/8):411–6.

44. Russell E, Hawkins J, Arnold KA. Guidelines for successful self-scheduling 
on nursing units. J Nurs Adm. 2012;42(9):408–9. https://doi.org/10.1097/
NNA.0b013e3182664dd8.

45. Goddard AF, Patel M. The changing face of medical professionalism and the 
impact of COVID-19. Lancet Lond Engl. 2021;397(10278):950–2. https://doi.
org/10.1016/S0140-6736(21)00436-0.

46. Litvak E, Fineberg HV. Smoothing the way to high quality, safety, and 
economy. N Engl J Med. 2013;369(17):1581–3. https://doi.org/10.1056/
NEJMp1307699.

47. Haraden C, Resar R. Patient flow in hospitals: understanding and controlling it 
better. Front Health Serv Manage. 2004;20(4):3–15.

48. Kreindler SA. Six ways not to improve patient flow: a qualitative study. BMJ 
Qual Saf. 2017;26(5):388–94. https://doi.org/10.1136/bmjqs-2016-005438.

49. Virtual Visits and Patient-Centered Care: Results of a Patient Survey and 
Observational Study - PubMed. Accessed July 26., 2022. https://pubmed.ncbi.
nlm.nih.gov/28550006/.

50. Chen C, Garrido T, Chock D, Okawa G, Liang L. The Kaiser Permanente 
Electronic Health Record: transforming and streamlining modalities of 
care. Health Aff Proj Hope. 2009;28(2):323–33. https://doi.org/10.1377/
hlthaff.28.2.323.

51. Gordon AS, Adamson WC, DeVries AR. Virtual visits for Acute, Nonurgent 
Care: a claims Analysis of Episode-Level utilization. J Med Internet Res. 
2017;19(2):e35. https://doi.org/10.2196/jmir.6783.

52. Shah MN, Gillespie SM, Wood N, et al. High-intensity telemedicine-enhanced 
acute care for older adults: an innovative healthcare delivery model. J Am 
Geriatr Soc. 2013;61(11):2000–7. https://doi.org/10.1111/jgs.12523.

53. Predicting patient. ‘cost blooms’ in Denmark: a longitudinal population-
based study| BMJ Open. Accessed July 26, 2022. https://bmjopen.bmj.com/
content/7/1/e011580.

54. Do Not Let a Good Crisis Go to Waste: Health Care’s Path Forward with Virtual 
Care| Catalyst non-issue content. Accessed July 26., 2022. https://catalyst.
nejm.org/doi/full/https://doi.org/10.1056/CAT.20.0693.

55. March JC. [Humanizing health to improve healthcare quality]. Rev Calid 
Asist Organo Soc Esp Calid Asist. 2017;32(5):245–7. https://doi.org/10.1016/j.
cali.2017.10.001.

56. The Doctor Will Call Me Maybe: The Uncertain Future Of Audio-Only Visits 
And Why We Need Them To Address Disparities| Health Affairs. Accessed 
July 26., 2022. https://www.healthaffairs.org/do/https://doi.org/10.1377/
forefront.20210225.26462/full/.

57. Chattopadhyay I, Davies G, Adhiyaman V. The contributions of NHS health-
care workers who are shielding or working from home during COVID-19. 
Future Heal J. 2020;7(3):e57–9. https://doi.org/10.7861/fhj.2020-0096.

58. Harvard Business Review. The case for remote work in health care. 2020.
59. Kaboli PJ, Augustine MR, Rose DE, Chawla N, Bouchard M, Hebert P. Call 

Center Remote Triage by Nurse practitioners was Associated with fewer sub-
sequent face-to-Face Healthcare visits. J Gen Intern Med. 2021;36(8):2315–22. 
https://doi.org/10.1007/s11606-020-06536-0.

60. Griffith KN, Li D, Davies ML, Pizer SD, Prentice JC. Call Center Performance 
affects patient perceptions of Access and satisfaction. Am J Manag Care. 
2019;25(9):e282–7.

61. Strother JB. Call Centers in Health Care: Effect on Patient Satisfaction. In: 2006 
IEEE International Professional Communication Conference.; 2006:291–298. 
https://doi.org/10.1109/IPCC.2006.320362.

62. Juhnke C. Clinical and service integration. The route to improved outcomes. 
Int J Integr Care. 2012;12:e199.

63. Burns LR, Pauly MV. Integrated delivery networks: a detour on the road to 
integrated health care? Health Aff Proj Hope. 2002;21(4):128–43. https://doi.
org/10.1377/hlthaff.21.4.128.

64. Leutz WN. Five laws for integrating medical and social services: lessons from 
the United States and the United Kingdom. Milbank Q. 1999;77(1):77–110. 
https://doi.org/10.1111/1468-0009.00125. iv-v.

65. Bodenheimer T. Coordinating Care — a perilous journey through the Health 
Care System. N Engl J Med. 2008;358(10):1064–71. https://doi.org/10.1056/
NEJMhpr0706165.

66. Ke KM, Blazeby JM, Strong S, Carroll FE, Ness AR, Hollingworth W. Are 
multidisciplinary teams in secondary care cost-effective? A systematic 
review of the literature. Cost Eff Resour Alloc CE. 2013;11(1):7. https://doi.
org/10.1186/1478-7547-11-7.

67. Aston SJ, Reade S, Petersen B, Ward C, Duffy A, Nsutebu E. Extraordinary vir-
tual multidisciplinary team meetings– a novel forum for the coordinated care 
of patients with  complex conditions within a secondary care setting. Future 
Healthc J. 2018;5(3):218–23. https://doi.org/10.7861/futurehosp.5-3-218.

68. Using virtual worlds as a platform for collaborative meetings in healthcare: 
a feasibility study| BMC Health Services Research| Full Text. Accessed July 
26., 2022. https://bmchealthservres.biomedcentral.com/articles/https://doi.
org/10.1186/s12913-020-05290-7.

69. Leape LL. Error in medicine. JAMA. 1994;272(23):1851–7.
70. Shanafelt TD, West CP, Sinsky C et al. Changes in Burnout and Satisfaction 

With Work-Life Integration in Physicians and the General US Working Popula-
tion Between 2011 and 2017. Mayo Clin Proc. 2019;94(9):1681–1694. https://
doi.org/10.1016/j.mayocp.2018.10.023.

71. Sangal RB, Wrzesniewski A, DiBenigno J et al. Work team identification associ-
ated with less stress and burnout among front-line emergency department 
staff amid the COVID-19 pandemic. BMJ Lead. Published online October 27, 
2020:leader-2020-000331. https://doi.org/10.1136/leader-2020-000331.

72. J S, J K. Leading Health Care Teams Beyond Covid-19: Marking the Moment 
and Shifting from Recuperation to Regeneration. NEJM Catal Innov Care 
Deliv. Published online July 27, 2021. Accessed July 26., 2022. https://doi.
org/10.1056/CAT.21.0169.

73. Veenema T, Waldhorn R, Toner E, Kobokovich A, Cicero A. Integrating Primary 
Care and Public Health to Save Lives and Improve Practice During Public 
Health Crises: Lessons from COVID-19. Johns Hopkins Cent Health Secur. 
Published online December 2021:52.

74. Welton WE, Kantner TA, Katz SM. Developing tomorrow’s integrated com-
munity health systems: a leadership challenge for public health and primary 
care. Milbank Q. 1997;75(2):261–88. https://doi.org/10.1111/1468-0009.00054.

75. Linde-Feucht S, Coulouris N. Integrating Primary Care and Public Health: a 
Strategic Priority. Am J Public Health. 2012;102(Suppl 3):310–S311. https://
doi.org/10.2105/AJPH.2012.300849.

76. Committee on Integrating Primary Care and Public Health, Board on Popula-
tion Health and Public Health Practice, Institute of Medicine. Primary Care 
and Public Health: Exploring Integration to Improve Population Health. 
National Academies Press (US).; 2012. Accessed July 26, 2022. http://www.
ncbi.nlm.nih.gov/books/NBK201594/.

77. Denis JL, Potvin L, Rochon J, Fournier P, Gauvin L. On redesigning public 
health in Québec: lessons learned from the pandemic. Can J Public Health 
Rev Can Santé Publique. 2020;111(6):912–20. https://doi.org/10.17269/
s41997-020-00419-x.

78. Karam M, Chouinard MC, Poitras ME, et al. Nursing care coordination for 
patients with Complex needs in primary Healthcare: a scoping review. Int J 
Integr Care. 2021;21(1):16. https://doi.org/10.5334/ijic.5518.

79. Cooper A, Levin B. Some Canadian contributions to understanding knowl-
edge mobilisation. Evid Policy J Res Debate Pract. 2010;6. https://doi.org/10.1
332/174426410X524839.

80. Kislov R, Waterman H, Harvey G, Boaden R. Rethinking capacity building for 
knowledge mobilisation: developing multilevel capabilities in healthcare 
organisations. Implement Sci. 2014;9(1):166. https://doi.org/10.1186/
s13012-014-0166-0.

81. Levine DM, Linder JA, Landon BE. The quality of Outpatient Care deliv-
ered to adults in the United States, 2002 to 2013. JAMA Intern Med. 
2016;176(12):1778–90. https://doi.org/10.1001/jamainternmed.2016.6217.

82. Bindman A. How Learning Health Systems Learn: Lessons from the Field.:10.
83. Bindman AB. Learning healthcare systems: a perspective from the US. Public 

Health Res Pract. 2019;29(3):2931920. https://doi.org/10.17061/phrp2931920.
84. Bindman AB, Pronovost PJ, Asch DA. Funding Innovation in a Learning 

Health Care System. JAMA. 2018;319(2):119–20. https://doi.org/10.1001/
jama.2017.18205.

85. Nimako K, Kruk ME. Seizing the moment to rethink health systems. 
Lancet Glob Health. 2021;9(12):e1758–62. https://doi.org/10.1016/
S2214-109X(21)00356-9.

86. Frenk J, Chen L, Bhutta ZA, et al. Health professionals for a new century: 
transforming education to strengthen health systems in an interdependent 
world. Lancet Lond Engl. 2010;376(9756):1923–58. https://doi.org/10.1016/
S0140-6736(10)61854-5.

87. Bodenheimer TS, Smith MD. Primary care: proposed solutions to the 
physician shortage without training more physicians. Health Aff Proj Hope. 
2013;32(11):1881–6. https://doi.org/10.1377/hlthaff.2013.0234.

88. Lamb G, Newhouse R, Beverly C, et al. Policy agenda for nurse-led care 
coordination. Nurs Outlook. 2015;63(4):521–30. https://doi.org/10.1016/j.
outlook.2015.06.003.

https://doi.org/10.1097/NNA.0b013e3182664dd8
https://doi.org/10.1097/NNA.0b013e3182664dd8
https://doi.org/10.1016/S0140-6736(21)00436-0
https://doi.org/10.1016/S0140-6736(21)00436-0
https://doi.org/10.1056/NEJMp1307699
https://doi.org/10.1056/NEJMp1307699
https://doi.org/10.1136/bmjqs-2016-005438
https://pubmed.ncbi.nlm.nih.gov/28550006/
https://pubmed.ncbi.nlm.nih.gov/28550006/
https://doi.org/10.1377/hlthaff.28.2.323
https://doi.org/10.1377/hlthaff.28.2.323
https://doi.org/10.2196/jmir.6783
https://doi.org/10.1111/jgs.12523
https://bmjopen.bmj.com/content/7/1/e011580
https://bmjopen.bmj.com/content/7/1/e011580
https://catalyst.nejm.org/doi/full/
https://catalyst.nejm.org/doi/full/
https://doi.org/10.1056/CAT.20.0693
https://doi.org/10.1016/j.cali.2017.10.001
https://doi.org/10.1016/j.cali.2017.10.001
https://www.healthaffairs.org/do/
https://doi.org/10.1377/forefront.20210225.26462/full/
https://doi.org/10.1377/forefront.20210225.26462/full/
https://doi.org/10.7861/fhj.2020-0096
https://doi.org/10.1007/s11606-020-06536-0
https://doi.org/10.1109/IPCC.2006.320362
https://doi.org/10.1377/hlthaff.21.4.128
https://doi.org/10.1377/hlthaff.21.4.128
https://doi.org/10.1111/1468-0009.00125
https://doi.org/10.1056/NEJMhpr0706165
https://doi.org/10.1056/NEJMhpr0706165
https://doi.org/10.1186/1478-7547-11-7
https://doi.org/10.1186/1478-7547-11-7
https://doi.org/10.7861/futurehosp.5-3-218
https://bmchealthservres.biomedcentral.com/articles/
https://doi.org/10.1186/s12913-020-05290-7
https://doi.org/10.1186/s12913-020-05290-7
https://doi.org/10.1016/j.mayocp.2018.10.023
https://doi.org/10.1016/j.mayocp.2018.10.023
https://doi.org/10.1136/leader-2020-000331
https://doi.org/10.1056/CAT.21.0169
https://doi.org/10.1056/CAT.21.0169
https://doi.org/10.1111/1468-0009.00054
https://doi.org/10.2105/AJPH.2012.300849
https://doi.org/10.2105/AJPH.2012.300849
http://www.ncbi.nlm.nih.gov/books/NBK201594/
http://www.ncbi.nlm.nih.gov/books/NBK201594/
https://doi.org/10.17269/s41997-020-00419-x
https://doi.org/10.17269/s41997-020-00419-x
https://doi.org/10.5334/ijic.5518
https://doi.org/10.1332/174426410X524839
https://doi.org/10.1332/174426410X524839
https://doi.org/10.1186/s13012-014-0166-0
https://doi.org/10.1186/s13012-014-0166-0
https://doi.org/10.1001/jamainternmed.2016.6217
https://doi.org/10.17061/phrp2931920
https://doi.org/10.1001/jama.2017.18205
https://doi.org/10.1001/jama.2017.18205
https://doi.org/10.1016/S2214-109X(21)00356-9
https://doi.org/10.1016/S2214-109X(21)00356-9
https://doi.org/10.1016/S0140-6736(10)61854-5
https://doi.org/10.1016/S0140-6736(10)61854-5
https://doi.org/10.1377/hlthaff.2013.0234
https://doi.org/10.1016/j.outlook.2015.06.003
https://doi.org/10.1016/j.outlook.2015.06.003


Page 15 of 15Fullaondo et al. BMC Health Services Research          (2024) 24:364 

89. Bauer L, Bodenheimer T. Expanded roles of registered nurses in primary 
care delivery of the future. Nurs Outlook. 2017;65(5):624–32. https://doi.
org/10.1016/j.outlook.2017.03.011.

90. Lopes MA, Almeida ÁS, Almada-Lobo B. Handling healthcare workforce plan-
ning with care: where do we stand? Hum Resour Health. 2015;13:38. https://
doi.org/10.1186/s12960-015-0028-0.

91. Nurses in expanded roles to strengthen community-based health promotion 
and chronic care: policy implications from an international perspective; A 
commentary| Israel Journal of Health Policy Research| Full Text. Accessed July 
26., 2022. https://ijhpr.biomedcentral.com/articles/https://doi.org/10.1186/
s13584-018-0257-5.

92. Zayed AI. A new perspective on the role of mathematics in medicine. J Adv 
Res. 2019;17:49–54. https://doi.org/10.1016/j.jare.2019.01.016.

93. Health TLD. A digital (r)evolution: introducing the Lancet Digital 
Health. Lancet Digit Health. 2019;1(1):e1. https://doi.org/10.1016/
S2589-7500(19)30010-X.

94. Odone A, Buttigieg S, Ricciardi W, Azzopardi-Muscat N, Staines A. Public 
health digitalization in Europe. Eur J Public Health. 2019;29(Supple-
ment3):28–35. https://doi.org/10.1093/eurpub/ckz161.

95. Kruse CS, Frederick B, Jacobson T, Monticone DK. Cybersecurity in healthcare: 
a systematic review of modern threats and trends. Technol Health Care off J 
Eur Soc Eng Med. 2017;25(1):1–10. https://doi.org/10.3233/THC-161263.

96. Luo X, Liao Q. Awareness Education as the Key to Ransomware Prevention. Inf 
Syst Secur. 2007;16(4):195–202. https://doi.org/10.1080/10658980701576412.

97. Bickmore T, Trinh H, Asadi R, Ólafsson S. Safety First: Conversational Agents for 
Health Care. In:; 2018:33–57. https://doi.org/10.1007/978-3-319-95579-7_3.

98. Laranjo L, Dunn AG, Tong HL, et al. Conversational agents in healthcare: a 
systematic review. J Am Med Inf Assoc JAMIA. 2018;25(9):1248–58. https://
doi.org/10.1093/jamia/ocy072.

99. Chen M, Decary M. Artificial intelligence in healthcare: an essential guide 
for health leaders. Healthc Manage Forum. 2020;33(1):10–8. https://doi.
org/10.1177/0840470419873123.

100. Davenport TH, Hongsermeier TM, Cord KAM. Using AI to Improve 
Electronic Health Records. Harv Bus Rev. Published online Decem-
ber 13, 2018. Accessed July 26, 2022. https://hbr.org/2018/12/
using-ai-to-improve-electronic-health-records.

101. Why digital medicine depends on interoperability| npj Digital Medicine. 
Accessed July 26., 2022. https://www.nature.com/articles/s41746-019-0158-1.

102. Salas E, Shuffler ML, Thayer AL, Bedwell WL, Lazzara EH. Understanding 
and Improving Teamwork in organizations: a scientifically based practical 
guide. Hum Resour Manage. 2015;54(4):599–622. https://doi.org/10.1002/
hrm.21628.

103. Guttman OT, Lazzara EH, Keebler JR, Webster KLW, Gisick LM, Baker AL. 
Dissecting communication barriers in Healthcare: a path to Enhancing 
Communication Resiliency, Reliability, and Patient Safety. J Patient Saf. 
2021;17(8):e1465–71. https://doi.org/10.1097/PTS.0000000000000541.

104. Banerjee D, Meena KS. COVID-19 as an Infodemic in Public Health: Critical 
Role of the Social Media. Front Public Health. 2021;9. Accessed July 26, 
2022. https://www.frontiersin.org/articles/https://doi.org/10.3389/
fpubh.2021.610623.

105. Melki J, Tamim H, Hadid D, Makki M, Amine JE, Hitti E. Mitigating infodemics: 
the relationship between news exposure and trust and belief in COVID-19 
fake news and social media spreading. PLoS ONE. 2021;16(6):e0252830. 
https://doi.org/10.1371/journal.pone.0252830.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1016/j.outlook.2017.03.011
https://doi.org/10.1016/j.outlook.2017.03.011
https://doi.org/10.1186/s12960-015-0028-0
https://doi.org/10.1186/s12960-015-0028-0
https://ijhpr.biomedcentral.com/articles/
https://doi.org/10.1186/s13584-018-0257-5
https://doi.org/10.1186/s13584-018-0257-5
https://doi.org/10.1016/j.jare.2019.01.016
https://doi.org/10.1016/S2589-7500(19)30010-X
https://doi.org/10.1016/S2589-7500(19)30010-X
https://doi.org/10.1093/eurpub/ckz161
https://doi.org/10.3233/THC-161263
https://doi.org/10.1080/10658980701576412
https://doi.org/10.1007/978-3-319-95579-7_3
https://doi.org/10.1093/jamia/ocy072
https://doi.org/10.1093/jamia/ocy072
https://doi.org/10.1177/0840470419873123
https://doi.org/10.1177/0840470419873123
https://hbr.org/2018/12/using-ai-to-improve-electronic-health-records
https://hbr.org/2018/12/using-ai-to-improve-electronic-health-records
https://www.nature.com/articles/s41746-019-0158-1
https://doi.org/10.1002/hrm.21628
https://doi.org/10.1002/hrm.21628
https://doi.org/10.1097/PTS.0000000000000541
https://www.frontiersin.org/articles/
https://doi.org/10.3389/fpubh.2021.610623
https://doi.org/10.3389/fpubh.2021.610623
https://doi.org/10.1371/journal.pone.0252830

	Transforming health care systems towards high-performance organizations: qualitative study based on learning from COVID-19 pandemic in the Basque Country (Spain)
	Abstract
	Background
	Methods
	Study design
	Participants
	Interviews
	Analysis

	Results
	Responsiveness
	Telehealth
	Integration


	Knowledge management
	Professional roles
	Digitisation
	Organisational communication
	Discussion
	Conclusions
	References


