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Performance management in healthcare:
A long and winding road

This work attempts to broaden and deepen our understanding of performance man-
agement in healthcare. Seven international studies, presented in the thesis, researched
global, pan-European and national performance measurement and management
policies and practices across geographies. Their scope was focused on multiple levels
of healthcare systems, from hospitals through inter-organisational collaboration to
healthcare system performance assessment and management. Most studies were
conducted during the COVID-19 pandemic, between 2020 and 2022, and focused on
the specificities of managing health systems during such disruptive events [1]. Finally,
special attention was given to identifying and unpacking lessons learnt from these
studies so as to serve future drivers of performance in healthcare.

The international nature of this work was significantly aided by the author’s
PhD trajectory taking place within the scope of a European Union-funded Marie
Sklodowska-Curie Action Innovative Training Network for “Healthcare Performance
Intelligence Professionals” (HealthPros) [2]. The programme ran from 2018 until
2022 and trained a global cohort of PhD researchers across academic institutions and
industry organisations in Europe and beyond. This allowed access to research subjects
internationally and capitalised on the global network of performance intelligence
researchers involved with the HealthPros project. Working with many national and
international, as well as governmental and non-governmental, organisations allowed
researching healthcare performance management on multiple levels, from clinical
hospital care to assessing and managing the performance of national healthcare sys-
tems. In 2020, during this PhD trajectory, the world was confronted with an infectious
disease pandemic on a global scale. This asked for an immediate and actionable shift
of research focus towards topics related to the pandemic. It also favoured the appli-
cability of research findings to help manage the crisis, which is evident in a series of
COVID-19 dashboard-related studies.

The roadmap for this thesis introduction is as follows. It will first provide a brief

historical overview of measuring and managing performance, initially focusing on



developments in the pioneering automotive industry throughout the 2oth century and
following the metaphor of driving performance. Secondly, it will introduce the concept
of performance management in healthcare and present milestone historical figures
and developments as well as some of its idiosyncrasies compared to performance
management in other industries. Finally, three specific use cases of performance
measurement and management in healthcare will be introduced and further elabo-
rated on, in line with the three main parts of this thesis: (1) Performance of hospital
services - focusing on the role of hospitals’ middle management; (2) A continuum of
performance management, from hospital services to healthcare systems - focusing
on the importance of collaboration and integration; and (3) Measuring and managing
performance of health systems during the pandemic - focusing on the worldwide
phenomena of COVID-19 dashboards.

The following sections introduce performance management in healthcare, intend-
ing to identify relevant knowledge gaps and areas where research can support policy
and practice [3]. This involves delving into the definition of performance management,
tracing its historical development, and understanding its profound implications within
the healthcare context across settings, on different levels of healthcare, for various

stakeholders and in various geographies

A brief history of measuring and managing
performance: How did we get here?

The positivistic definition of performance is the “value added to reaching organisa-
tional or system goals”. Management, as “administration of organisations and systems”
is often defined through its four core functions: planning, organising, directing and
controlling [4-6]. Performance management can subsequently be conceptualised as
the process of planning, organising, directing and controlling value-adding activities
within and between organisations and systems. In practice, this implies a system-
atic approach to setting goals and objectives, developing strategies, organising work,
monitoring progress, providing feedback, taking corrective actions and evaluating
outcomes in line with initial goals and objectives [7,8]. Performance management is

crucial for both private and public organisations and systems, whether for-profit or



non-profit. It has also evolved over time to become an integral part of modern man-
agement theory and practice [9,10].

The origins of performance management can be linked to the beginning of the
20oth century and the work of Frederick Taylor, an American mechanical engineer
and management consultant. Taylor’s approach, now known as scientific manage-
ment, focused on breaking down complicated business processes into smaller, more
manageable tasks that could be individually assessed and optimised [11,12]. Taylor
argued that performance could be quantitatively measured, which led to the first
systematic development of performance measurement and the use of performance
metrics. At the time, the resulting insights were primarily used to evaluate employee
performance [13]. To this day, performance assessment and management are still
sometimes narrowly perceived as managing the performance of the workforce. Tay-
lor had an especially significant influence on Henry Ford, the founder of the Ford
Motor Company. He was the first to apply scientific management approaches to the
automotive assembly line production processes. This led to significant improvements
in productivity and efficiency, reducing the time it took to build one car from over
12 hours to just 93 minutes while also drastically reducing costs [14]. The scientific
management approach also encountered criticism. For instance, for being too narrowly
focused on organisational efficiency with suggestions to pay more attention to the
agency and motivation of production workers [15]. Mary Parker Follett was a social
worker, a management theorist and Taylor’s contemporary. She pointed to the role of
interpersonal interactions between workers and managers. Parker Follet identified
managers as those “who see the whole rather than the particular” and emphasised
the importance of cooperation and collaboration in achieving organisational goals.
She believed that managers should work to create a sense of community within
organisations, with workers and managers working together to achieve commonly
agreed upon and shared objectives [16]. This led to further research on motivational
influences, job satisfaction, resistance to change, group norms, worker participation
and effective leadership. One of the most notable studies of the time was conducted
by Elton Mayo in Hawthorne Works, a prominent Western Electric Company factory
complex in Cicero, Illinois. This work led to the description of what is today known

as the Hawthorne effect — a finding that the workers’ awareness of being assessed



for their productivity, on its own, is sufficient to increase production efficiency and
worker satisfaction [17,18]. The work of Parker Follett and Mayo, among others at
the time, led to the founding of the human relations school of management, high-
lighting the importance of psychological and social factors in workplace productivity,
such as employee attention and group dynamics and leading to more human-centric
approaches in management practices [19].

Following the Second World War, managerial theory and practice related to
performance management developed further. Peter Drucker introduced the concept
of Management by Objectives (MBO) in his book “The Practice of Management”,
published in 1954 [20]. Drucker argued that all performance management activities
should primarily be aligned with the goals and objectives of their respective organi-
sation, emphasising the importance of setting clear goals and objectives. Drucker’s
approach also highlighted the shift from task-oriented to goal-oriented performance
management. These ideas significantly impacted modern management practice, as
the MBO approach remains widely used today, helping align individual, team, and
organisational goals while ensuring that employees are working towards the same
objectives [21,22]. At the same time, Douglas McGregor contributed to the further
development of performance management, primarily by researching workers’ mo-
tivation and proposing appropriate proactive management approaches. He was a
student of Abraham Maslow, who is well known for his work on motivation and has,
most notably, developed the hierarchy of needs pyramid. McGregor’s 1960 book on
contrasting models of workforce motivation and their managerial implications, titled

“The Human Side of Enterprise”, presented so-called Theory X and Theory Y [23].
Theory X emphasised the role of supervision, external rewards, and penalties, while
Theory Y highlighted the motivating role of job satisfaction and encouraged workers
to approach tasks without direct supervision. McGregor argued that, in managerial
practice, a deliberate combination of both theories is needed [24].

William Edwards Deming, a statistician and a quality control expert, played one of
the most pivotal roles in developing performance management theory and its use in
practice. He argued that quality was the key to achieving high levels of performance
and that organisations must adopt continuous quality improvement practices. Deming

introduced the concept of Total Quality Management (TQM), which primarily focused
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on improving quality to improve performance, also through the involvement of all
employees [25,26]. This approach to performance management was based on continu-
ously measuring and monitoring quality, providing training and support to employees,
and using the collected data to identify areas for improvement. TQM emphasised that
performance management should involve the participation of all employees, not just
managers, which further led to the development of participatory management [277,28].
Deming’s ideas soon became highly influential in Japan, where he is considered a key
figure in the development of Japan’s post-World War I automotive industry [29]. His
emphasis on continuous improvement and quality management helped Japanese car
manufacturers successfully compete in the global market, and many of these ideas are
relevant to today’s production and service managerial practices. This work also led to
the development of the Kaizen management technique, which involves continuously
making small, incremental improvements to processes and systems. Kaizen helped
organisations identify and reduce waste, errors, and defects and improve overall per-
formance. It also resulted in, later widely used managerial methods and tools such
as Six Sigma and Lean [30-33].

The history of performance management is not only the history of the private
sector. Following long-standing criticism about traditional public administration
being too bureaucratic, slow and unresponsive, industry-championed approaches
started permeating and influencing the public sector. In the 1980s and 1990s, a new
approach to public sector management emerged. It became known as the New Public
Management (NPM) [34-36]. Primarily characterised by market theory approaches
applied to public sector governance, NPM was highly influenced by the private sector
and focused on improving both the efficiency and effectiveness of public services.
The movement can be linked to governmental policies introduced by Margaret
Thatcher in the United Kingdom and Ronald Reagan in the United States, so-called

“Reaganomics” and “Thatcherism” [37]. NPM introduced a number of performance
management practices, including the use of metrics for performance measurement,
benchmarking, and performance-based budgeting. One of the key features of NPM
was its focus on accountability and transparency, a relative novelty in public admin-
istration management. This involved setting clear performance targets and regularly

reporting on the progress towards those targets. NPM also emphasised the importance



of decentralisation and giving managers more autonomy and flexibility to achieve their
performance goals. As with most historical developments in the field, there have been
criticism. Many argued that this approach led to an excessive focus on efficiency at
the expense of effectiveness, equity, fairness and public values [38].

The last couple of decades have seen a move towards a more collaborative and
participatory approach to public administration management, with a pronounced
emphasis on co-creation and co-production of public services provision. Some of
the more recent developments related to the theory and practice of organisational
performance management include agile performance management, objectives and
key results (OKRs) methodology, and data-driven and behavioural science-informed
performance management [39,40].

Anchored in systemic and organisational values, performance management is
about setting clear goals and objectives, monitoring progress, providing feedback,
and evaluating performance. By adopting an inclusive, systematic and data-driven
approach to performance management and using appropriate tools, organisations and
systems can improve their efficiency and effectiveness and ultimately add value. As
this brief historical overview suggests, many specific approaches, methods and tools
have been developed over the years. It may be the case that — by now — most of the core
components and principles of performance management have been established and
that their current and future developments and uses will need to focus on selecting the

right tools for the right uses, applied by the right users in the right situations [41-43].
Performance management in healthcare: Same but different

Similar to its conceptualisation and use in other sectors and industries, performance
management in healthcare refers to systematic — and circular — approaches to setting
goals and objectives, acting upon them, monitoring progress, providing feedback, taking
corrective actions and evaluating outcomes. However, performance management in
healthcare also significantly differs from that in other industries and sectors. It does
so in several essential ways, as elaborated further [44-46].

Healthcare is inherently patient-centric. Performance measurement and man-

agement in healthcare prioritise patient outcomes, safety, and satisfaction [47]. Other
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sectors and industries may also focus on customer satisfaction or product quality
but usually lack the holistic user (patient care) perspective. Also, compared to other
industries, healthcare is more heavily regulated, with various governmental agencies
and industry bodies setting and enforcing standards and requirements. Compliance
with regulations and quality standards is a prerequisite to healthcare performance
management. Other sectors also have regulations and standards, but healthcare — due
to dealing with health, disease, life and death — historically tends to have more exten-
sive and rigorous requirements. Healthcare involves vast amounts of personal health
data, including medical records, imaging, lab results, etc. Managing and analysing this
data for performance improvement can be more complex and sensitive than working
with data in other sectors [5,10,21,48,49].

Furthermore, healthcare is highly interdisciplinary and multidisciplinary and
involves various healthcare professionals, such as doctors, nurses, pharmacists, and
therapists. Alongside those, a myriad of non-healthcare, at least not primarily, profes-
sions are also relevant to healthcare systems and providing health care. These involve
professionals rooted in social work, engineering, administration, counselling, finance,
education, information technology, security, and law, to name a few. Coordinating
care among different professions, specialities, and professionals presents a unique
challenge in healthcare performance management. Healthcare deals with human
lives and well-being, and errors or inefficiencies in healthcare delivery can lead to
life-threatening consequences. This heightened level of responsibility burdens health-
care providers and requires rigorous, both provider- and user-centric, performance
management practices to optimise outcomes and minimise risks [50]. Healthcare is
not free and is based on relatively complex payment models, including fee-for-service,
value-based care, and bundled payments. These can impact performance measurement
and management, as financial incentives are sometimes linked to healthcare outcomes.
Performance in healthcare is also often assessed and managed in the context of long-
term outcomes and preventative care. Measuring success may involve tracking health
trends over extended periods, which can differ from short-term performance metrics
in other industries [51].

Further, ethical considerations play a significant role in healthcare performance

management. Ethical decision-making in healthcare necessitates making challenging



choices when allocating resources, determining treatment options, and upholding
patient rights [52]. Finally, healthcare involves diverse stakeholders, including patients
and their families, providers, payers, and government agencies. Each group may have
different priorities and interests, making it challenging to align goals, performance
measures, and management with the needs of all stakeholders [53].

While the fundamental principles of performance management apply across
various sectors and industries, healthcare has many unique characteristics and
considerations that necessitate tailored approaches and a heightened emphasis on
patient values, experiences and preferred outcomes, data privacy and safety, regula-
tory compliance and stakeholder involvement. All of this takes place while trying to
improve the quality and safety of patient care and ensuring that healthcare services
are delivered efficiently and effectively. Over the years, several pivotal figures have
developed and used different methods and tools to measure, monitor, manage and
improve performance in healthcare.

Ignaz Semmelweis was a Hungarian physician and scientist working in Vienna in
the mid-19th century. Collecting and analysing outcome data in the maternity ward
where he worked, Semmelweis discovered the importance of handwashing in prevent-
ing the spread of hospital infections. The consequent introduction of handwashing
practices among medical staff significantly reduced maternal and perinatal mortality
worldwide [54]. A British nurse, Florence Nightingale, was another influential figure
in the history of using data for performance management in healthcare [55]. Serving
as a nurse during the mid-19th century Crimean War, she used field hospital data to
visualise and communicate hospital performance and patient outcomes. She collected
and analysed data on mortality rates, morbidity, and other healthcare indicators and
used these findings to make evidence-based recommendations on improving care
design, staffing, and hygiene. Nightingale’s work also pioneered the importance of
data visualisation for data-driven healthcare decision-making, through her famous

“rose diagrams” [50]. In the early 20th century, an American surgeon named Ernest
Codman was another innovator of performance management in healthcare. He intro-
duced the concept of the end result, which involved monitoring patient outcomes over
time. Codman believed that healthcare providers should be accountable for the results

of their care and that measuring outcomes was critical to improving performance. In
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his seminal work “A Study in Hospital Efficiency”, published in 1918, he predicted
that his “opinions will not be eccentric a few years hence” [57-59].

In the second half of the 20th century, performance management in healthcare
became increasingly formalised and institutionalised. Development of different per-
formance measurement frameworks and the introduction of accreditation programs,
most notably developed and conducted in the United States by organisations like the
Joint Commission, established standards of care for hospitals and other healthcare
providers [60]. These standards required healthcare providers to meet specific per-
formance goals and undergo periodic evaluations, ensuring continuous compliance.
Such approaches are still widely in use today. Additionally, Avedis Donabedian’s
framework for evaluating healthcare quality has significantly impacted healthcare
performance management, as his model remains a fundamental framework for
evaluating performance across the domains of structures, processes and outcomes
[61-63). These efforts have led to demonstrably better patient safety and quality of care
and increased accountability among healthcare providers, albeit with much room for
improvement [64,65].

In the late 20th century and early 21st century, healthcare providers continued to
refine their performance management practices. A milestone development was the
introduction of audit and feedback programmes. These involve collecting data on
healthcare performance, providing feedback to healthcare providers, and using the
feedback to drive performance improvement, focusing more on formative rather than
summative activities, such as accreditation [59,66,67]. Another recent development
in healthcare performance management was the introduction of the concept of val-
ue-based healthcare (VBHC) [68,69]. This approach, introduced by Michael Porter in
the early 2000s, involves measuring healthcare outcomes and costs to determine the
value of different healthcare interventions. VBHC encourages healthcare providers to
focus on delivering high-value care by reducing waste, optimising costs and improving
outcomes for individual patients and the population. It also emphasises patient-centred
care and shared decision-making [70]. This focus on outcomes is, amongst others, op-
erationalised by the International Consortium for Health Outcomes Measurement [71].

Researching what drives performance management in healthcare is essential

in improving leadership, managerial and coordination capacities and, subsequently,



individual and population outcomes. Specifically focusing on the drivers, the people
managing services and systems across various levels of care, and during unexpected
events, such as a global pandemic, carries the potential to provide comprehensive

information on how these efforts can further be improved.

Middle management: People driving performance

Mid-level managers play a crucial, albeit historically somewhat under-researched, role
in performance measurement and management of healthcare services and systems
[72]. The role of middle management in healthcare, particularly within hospital
settings, has been an area of growing interest among researchers in recent years.
While there is a substantial body of research on the top management of healthcare
systems and services, as well as on clinical management in healthcare, there is still
a notable knowledge gap regarding understanding the specific role and impact of
middle management in measuring and managing performance. Due to their strategic
decision-making responsibilities, research traditionally focused on top management,
such as hospital CEOs and executives [73]. Clinical management, on the other hand,
has also received significant attention because of its direct involvement in patient care.
This often left the middle management, which operates between these two realms,
somewhat overlooked. The role of middle managers in hospitals is multifaceted and
dynamic. They are responsible for translating top management’s strategic goals into
actionable plans while overseeing their respective departments’ day-to-day operations.
Their role involves both leadership and operational functions, making it challenging
to define and study comprehensively. Unlike top management roles, middle manage-
ment positions vary widely across healthcare organisations. Titles, responsibilities, and
reporting structures may differ, making it challenging to create standardised research
frameworks. This diversity also complicates efforts to generalise findings across
different healthcare settings. Performance measurement in healthcare is a complex
endeavour, often reliant on multiple metrics and indicators, and middle managers
play a crucial role in implementing these measures. Still, their specific contributions

may be challenging to isolate from the broader healthcare system [74].
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In their hospital-based work, middle managers manage clinical processes, staff-
ing, information technologies and budgets, and oversee day-to-day operations. With
extensive and diverse work experience and knowledge of the functioning of different
organisational components, mid-level managers in hospitals are in a unique position
to understand, but also to change, daily operational issues in the scope of their organ-
isation’s mission and vision. As operational decision-makers, they are well-positioned
to create an environment that fosters collaboration and encourages knowledge sharing
[75]. Data-informed decision-making by mid-level managers can improve the quality
of patient care and improve health outcomes [76]. Mid-level managers can also help
break down silos and improve communication horizontally and vertically. In addition,
they play a crucial role in creating a culture of continuous learning and improvement
[77]. Collaboration among healthcare professionals is critical in delivering quality
care to patients [78]. Mid-level hospital managers have an essential role to play in
promoting this.

Researching middle management in healthcare, particularly in hospitals, through
integrating theories and practices from both Learning Health Systems (LHSs) and
co-development, can provide valuable insights into how individuals within the health-
care system drive performance. This approach maintains the focus on the people and
offers a comprehensive framework for understanding and improving performance
measurement and management. LHSs are primarily characterised by a commitment
to continuous learning and improvement [79]. Middle managers play a pivotal role
in facilitating this process by actively participating in data collection, analysis, and
application to drive performance enhancements. LHSs also emphasise the importance
of feedback loops, where data generated from patient care are turned into information
and used to inform — ideally, shared — decision-making [80c]. Middle managers serve
as intermediaries between frontline clinical staff and top management, ensuring that
feedback from both ends is effectively communicated and acted upon. Additionally,
the LHS approach promotes adaptive leadership, where leaders, including middle
managers, are encouraged to adapt to changing circumstances and promote a culture
of innovation. Research can explore how hospital middle managers embrace adaptive
leadership practices to respond to evolving performance challenges [81]. Similarly,

co-development encourages collaborative problem-solving among stakeholders, in-



cluding middle managers, patients, and frontline staft [82]. Here, research can help
us understand how middle managers facilitate collaborative efforts to identify perfor-
mance issues and co-create solutions. It can also shed light on how middle managers
exhibit adaptive leadership behaviours, such as flexibility, resilience, and innovation,
in their efforts to drive co-developed performance improvements. Such approaches,
especially when combined, carry the potential to provide a more holistic understanding
of the role of middle managers in healthcare performance measurement and man-
agement. They also acknowledge that middle managers are not just administrators
but, in fact, very active participants in learning, collaboration, decision-making and
improvement [70-72].

Despite mainly discussing data as an indispensable prerequisite for performance
measurement and management, one must remember the people behind health care
services and healthcare systems, those driving the performance. People-wise, healthcare
is unlike any other field of human activity. It is labour-intensive, with a diverse and
multifaceted workforce involving various professionals who collectively deliver care
and support services to patients and communities. Many specific skill sets are needed,
underpinned by the commitment to patient care and a deep sense of accountability
and compassion. Progress in working with data and performance often critically
depends on unpacking and changing the health workforce’s perceptions, their skills,
the existing models of work and the related legal and financial frameworks. All of this
makes research on performance management transverse both data science and social
science. Using concepts of LHSs and co-development, aided by various qualitative
methods, such as a cross-cutting research approach, can help us better understand

(and compare) what drives performance in healthcare.

Collaboration and integration in healthcare:
A journey and a destination

Throughout the 20th century, healthcare underwent significant development and

transformation, some of which unfortunately led to less holistic and less patient-centred
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care. Medical knowledge and medical technologies evolved rapidly, leading to greater
specialisation within medicine [83,84]. Physicians and other healthcare professionals
began to focus on specific preventive, diagnostic and therapeutic areas narrowly. This
led to more fragmented systems where patients might see multiple specialists for
different aspects of their condition and care. As healthcare specialities multiplied, so
did the number of healthcare facilities and providers. This resulted in patients often
being left to navigate complex systems in settings of suboptimal coordination and
communication between different providers. Such disjointed care negatively impacts
quality and safety [85]. Usually, financial incentives aggravate this situation further. For
instance, a number of healthcare systems operate on a fee-for-service model, where
providers get reimbursed based on the number of services they provide. Such financial
incentives can encourage providing more procedures and interventions rather than
focusing on holistic, patient-centred care [86].

Despite extensive digitalisation efforts in healthcare, several data-related chal-
lenges persist, including significant issues with the siloing of health data, lack of
interoperability, and the resulting hindrance that this poses to care provision [87].
Many healthcare institutions, including general practitioners’ practices, hospitals,
clinics, and laboratories, have separate electronic health record (EHR) systems. These
systems often do not communicate or share data effectively with each other, creating
isolated data silos [88]. The lack of interoperability between different healthcare IT
systems is another major hurdle. Healthcare providers often struggle to exchange
patient information seamlessly, leading to delays in diagnosis, treatment, and care
coordination. Interoperability standards and data-sharing protocols are still evolving,
making creating a unified healthcare ecosystem challenging [89]. Healthcare data is
sensitive, and concerns about data security and patient privacy have led to stringent
regulations like the General Data Protection Regulation (GDPR) in Europe and the
Health Insurance Portability and Accountability Act (HIPAA) in the United States.
Navigating these regulations while using data effectively can be complex, adding to
interoperability challenges [90-92]. In some cases, healthcare organisations may
be hesitant to share data due to competitive concerns or lack of financial incentives.

Motivated by some of these challenges, healthcare systems have been moving

towards more integrated approaches to care delivery in recent years. The trend



towards integrating healthcare services is driven by the desire to improve patient
outcomes, enhance the patient experience, and make healthcare more efficient and
effective [93]. Care integration involves communication and coordination of health
and social care services across different levels of care, services, organisations, and
healthcare professionals. It involves a holistic approach to patient care, focusing on
improving the patient experience and ensuring that patients receive the proper care
at the right time by the right healthcare professional [94]. Integrated care aims to
improve health outcomes by breaking down the traditional silos between healthcare
services and professionals and promoting collaboration and cooperation across the
healthcare system [95]. There are many benefits to integrating healthcare services [96].
One of the primary benefits is tackling access and appropriateness issues, ensuring
that patients receive the care they need in a timely and coordinated manner. This can
also reduce the risk of complications, side effects and other unwanted outcomes and
ensure that patients recover more quickly [97].

Additionally, integrated care can improve the patient experience by reducing the
need for patients to self-navigate complex healthcare systems and by ensuring that
they receive care tailored to their needs [98]. Another benefit of integrated care is that
it can make healthcare more efficient and cost-effective. By coordinating care across
different levels of care, services, organisations, and professionals, healthcare providers
can reduce duplication of services and avoid unnecessary procedures. This can help
to reduce healthcare costs and ensure that resources are used more effectively. Many
enablers aid healthcare services integration. Some are anchored in interoperable
data, but all involve people [99]. Creating multidisciplinary teams brings together
healthcare professionals from different specialities to develop and provide coordinated
approaches to care. Using technology to improve communication and coordination
between healthcare providers is relevant. For example, EHRs allow healthcare pro-
viders to access patient information and coordinate care more effectively. Healthcare
systems can promote integrated care by creating policies and incentives that encourage
healthcare providers to collaborate [100].

One of the methodologies and tools used to aid processes of care integration is the
Health System Performance Assessment (HSPA). In the context of integration, HSPA

can reveal gaps or inefficiencies in care delivery, helping healthcare organisations
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pinpoint areas where integration is most needed. HSPA can also provide quantitative
measures of how well different healthcare system components are integrated. For ex-
ample, it can assess the coordination between primary and secondary care, social care
and allied health services. It can then measure the impact of care integration efforts on
healthcare quality and safety, patient outcomes, and cost-effectiveness, among other
areas. Finally, HSPA allows for benchmarking against other healthcare systems and
identifying best practices, which can inform further strategies for care integration.
HSPA is a comprehensive approach to measuring, analysing, evaluating, and
reporting on the effectiveness, efficiency, and quality of health care, typically used
at the level of national health systems [101]. It involves assessing various aspects of
healthcare delivery, including healthcare outcomes, access to care, patient satisfaction,
and resource utilisation. The motivation behind using HSPA as a methodology and
a tool is to provide policymakers, healthcare providers and other stakeholders with
actionable information to make informed decisions, identify areas for improvement,
and ultimately enhance the overall performance of a healthcare system. The history of
HSPA dates back to the second half of the 20th century when the need for a systematic
approach to evaluating healthcare systems became increasingly apparent. Initially,
performance assessment focused primarily on measuring clinical outcomes and the
availability of medical services. However, over time, HSPA evolved to encompass a
broader set of indicators and indicator dimensions, most recently those that assess
health system resilience and its broader impact on societies and the environment [102].
One milestone in developing the HSPA approach was the World Health Organiza-
tion’s “World Health Report 2000 - Health Systems: Improving Performance” [103].
Despite its controversies, this report highlighted the importance of evaluating — and
comparing — the performance of health systems as a means to improve the overall
health of populations [104,105]. HSPA uses quantitative and qualitative data, including
those on health outcomes, patient experiences, finances, and policy analyses. It may
also draw on international comparisons to benchmark countries’ healthcare systems
against others. Indirectly, HSPA can enhance health system performance by improving
national data collection, analysis and reporting, helping set realistic system targets and
goals, inciting policy and practice reforms, focusing on monitoring, benchmarking

and feedback, and promoting continuous and inclusive stakeholder engagement [100)].



Driving the performance of health systems and services, on the bumpy road
through the COVID-19 pandemic, which will be addressed next, introduced many
challenges but also incited a plethora of innovation [107]. These often took place in
the form of novel collaborative efforts, intending to address performance assessment
and management. Research conducted in real-time on these phenomena can shed
light on collaborative efforts driven by people and data in healthcare. Such research
aims to enhance service and system performance and address the challenges posed
by the COVID-19 pandemic.

Health systems affected by the COVID-19
pandemic: Driving on bumpy roads

In 2020, the world faced a somewhat unexpected and, in recent history, unprecedented
challenge in the form of the COVID-19 global pandemic. The pandemic has signifi-
cantly impacted healthcare systems, including healthcare workers and healthcare
organisations around the world [108]. The pandemic also carried implications for
performance management in healthcare, which is critical to ensuring that healthcare
services are delivered efficiently and effectively. A surge in patients requiring medical
attention, hospitalisation and critical care has strained the resources of healthcare
systems [109]. In parallel, disruptions to regular care provision have led to delayed
non-COVID-19-related diagnostic and therapeutic procedures, long waiting times
and significant backlogs of patients in need of treatment [110]. This has made it dif-
ficult for healthcare systems and organisations to maintain their performance levels,
struggling to balance the needs of patients with limited resources and staff. Another
challenge healthcare organisations faced during the pandemic has been the need to
adapt quickly to changing circumstances. As the virus spread and mutated, health-
care providers had to continually adjust their protocols, procedures, and practices to
respond to new outbreaks and prevent further transmission. This required health-
care systems, organisations and service providers to be resilient, flexible and agile in

their performance management strategies as they worked to maintain the safety and
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well-being of patients and staff.

Despite challenges, the COVID-19 pandemic has also presented opportunities for
healthcare organisations to improve their performance management practices [111-
113]. Many organisations have adopted new technologies and innovative solutions to
improve patient care and reduce the burden on staff [114]. Innovative partnerships,
remote monitoring, telemedicine, and online consultations have all emerged as essen-
tial tools for delivering healthcare services during the pandemic, enabling healthcare
providers to reach patients in new and more efficient ways. Another opportunity
arising from the pandemic is the need for healthcare organisations to prioritise their
performance management strategies. With limited resources and staff, organisations
have had to focus on delivering patients the most essential services and treatments.
This has required a re-evaluation of priorities, with healthcare organisations looking to
streamline their processes and improve efficiency to better meet the needs of patients.

In such extraordinary circumstances, health systems and services research approach
was needed to evaluate the impact of these innovations, learn and adapt, and pinpoint
which of these efforts need to be sustained in the aftermath of the pandemic [1]. Addi-
tionally, the pandemic offered unique opportunities to look into service-level changes
to care integration and the system-level value of using methodologies such as HSPA

to equip healthcare systems better to tackle future public health emergencies [115,116].

COVID-19 dashboards: Warning lights

Like those produced by Ford under the influence of Taylor’s management theories, the
earliest automobiles contained very few body panels. This left drivers and passengers
exposed to elements, including road debris. In response to this and influenced by
earlier developments on horse-drawn carriages, automakers began installing wooden
or metal boards, sometimes even leather aprons, in front of their cars. These original
dashboards were designed to protect drivers and passengers from stones and other
debris on the road dashing up, consequently interfering with driving and potentially
injuring them [117].

As automobile technology advanced, cars became more complex. In the 1930s,



dashboard gauges were introduced to help drivers monitor crucial vehicle performance
information, such as speed, motor oil pressure, and temperature. After World War I,
automakers began incorporating additional features into dashboards, such as radios
and air conditioning. The 1980s saw the introduction of digital dashboards, which
allowed drivers to view other real-time data, including fuel efficiency and trip distance.
In the 1990s, these became standard features in luxury vehicles and were soon adopted
across the industry. Today, automobile dashboards have evolved to provide drivers with
a plethora of information and features in real-time, such as GPS navigation, traffic
updates, weather alerts, and entertainment. Most recent vehicles’ dashboards even
include digital driver assistance features such as lane departure warnings, collision
avoidance systems, and adaptive cruise control [118,119)].

It was only in the mid-1990s, according to the Oxford English Dictionary, that
the term dashboard also started being used for “a screen giving a graphical summary
of various types of information, typically used to give an overview of (part of) a busi-
ness organisation”. In recent years, businesses have adopted dashboards to track key
performance indicators (KPIs) and monitor business metrics. These business data
dashboards provide an at-a-glance overview of critical data, such as revenue, customer
satisfaction, and employee productivity. This information can be displayed in various
formats, including charts, graphs, and tables, allowing one to make informed deci-
sions quickly [120].

Since late 20th century, dashboards have also become an increasingly common
tool in healthcare, used for monitoring, reporting and to aid decision-making [121,122].
Healthcare organisations use dashboards to improve the quality of care, reduce costs,
enhance patient safety, and optimise clinical workflows [123,124]. The use of dashboards
in healthcare can be traced back to the early 2000s. Initially, these dashboards were
used mainly by senior executives and administrators to monitor overall performance
and track progress toward strategic goals. At the same time, healthcare providers began
using EHRs, which allowed the collection, storage and analysis of large amounts of
patient data in a digital format. However, the challenge was making sense of all this
data and using it to improve patient care. Healthcare organisations also started using
dashboards to visualise EHR data and other key metrics to address this challenge [125].

Over time, dashboards became more widely used across all healthcare organisations.
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Also, dashboards became popular among quality assurance and improvement teams,
who used them to track key performance indicators (KPIs) on quality and safety and
identify trends and patterns that may require further investigation. For example, a
quality improvement team might use a dashboard to track hospital falls or hospi-
tal-acquired infections and identify root causes and areas for improvement. Today,
dashboards are a critical tool for healthcare decision-making on all levels. They provide
real-time access to clinical data, quality and safety indicators and administrative KPIs,
enabling healthcare providers to make data-driven decisions and improve quality, safe-
ty and efficiency [126]. As the amount of data generated by healthcare organisations
continues to grow, the importance of dashboards for healthcare decision-making will
only likely increase [127].

During the COVID-19 pandemic, publicly available data dashboards have become
an essential tool for tracking the spread of the virus and monitoring its impact on
individual and public health [128,129]. These dashboards typically provided up-to-date
information on key metrics related to the pandemic, such as the number of cases,
hospitalisations, and deaths [130,131]. The global surge in the number and availabil-
ity of these publicly available, web-based COVID-19 dashboards can be attributed to
several factors. The pandemic has highlighted the importance of accurate and timely
information in making informed decisions. With so much uncertainty surrounding
the pandemic, public health officials and policymakers have turned to data-driven
approaches to improve situational awareness and develop effective strategies for
controlling the spread of the virus. Also, technological advances have made it easier
to collect, analyse, and present data in real time. Many governments, research organi-
sations, NGOs, media outlets and tech companies have rapidly developed dashboards
and other tools that allowed anyone with internet access to track the latest COVID-19
data at the global, national, and local levels. The pandemic has also increased public
awareness of the importance of public health data and the need for transparency in
government decision-making. Publicly available dashboards provided a way for citi-
zens to hold their governments accountable for their response to the pandemic and
ensure that decisions are based on the best available evidence.

A global surge in rapidly developing, making publicly available and using COVID-19

data dashboards offered a unique opportunity to research this phenomenon. Ideally,



findings from research on COVID-19 dashboards could be used in real-time to help
tackle the pandemic and provide valuable lessons for its aftermath, assessing their
actionability for users [132,133]. Actionable data, information and knowledge, are those
that are fit for purpose — meeting a specific information need — and fit for use — placing
the right information into the right hands at the right time and in a manner that can
be understood. Even though COVID-19 dashboards became widely available, their
actionability — the effectiveness of modifying the course of the pandemic through the
translation of data to information, knowledge and action — was largely unknown and

provided a unique research opportunity [134].

This thesis: International studies on performance
management of hospital services and health
care systems in times of the COVID-19 pandemic
and lessons learnt for its aftermath

Aim, objectives and research questions of this thesis

The main premise of this thesis is that unpacking the drivers of performance in
healthcare can help improve future performance measurement and management of
healthcare systems and services. It aims to broaden and deepen our understanding of
why, what and how drives performance improvements in healthcare. Understanding
people that drive performance in healthcare and their motivation and collab are central
to unpacking data-driven and tool-supported performance management. Throughout
the thesis, data has been studied from a dual perspective of its actionability - fitness
for purpose and use — and its use for core managerial functions - planning, organising,
directing and controlling. People act as a link between the data and the tools, as drivers
of performance, hence the spotlight on their motivation and actions in developing and
using tools and methods, such as dashboards and HSPA frameworks.

Seven studies presented here focused on the use of business intelligence tools by
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hospital middle management in Europe and Ontario, the introduction of data-based
solutions for inter-organisational collaboration during the COVID-19 pandemic in
Europe, the development of an HSPA framework in Ireland and the global phenom-
enon of COVID-19 data dashboards.

Objectives are defined, based on this premise, aim and a number of knowledge

gaps identified previously. The thesis is presented through its three main objectives
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and seven research questions, as shown in Table 1 below.

Objectives

Main research questions

Part I: Performance of hospital services

To understand (and compare) why, what and how mid-level

hospital managers use data to drive healthcare perfor-

mance.

Why, what and how were performance data and tools used

by middle managers in hospitals around Europe in 2019?

Why, what and how were performance data and tools used
by middle managers in hospitals in Ontario in 2019 and how

do they compare to results from Europe?

Part II: from hospital performance to system performance

To elucidate performance-improving data-driven collabora-

tion in tackling the COVID-19 pandemic and the collaboration
on national health information system stakeholders to

develop health system performance assessment.

What happened to data-driven collaboration between
hospitals and other healthcare organisations across Europe
in 2021, during the COVID-19 pandemic, and what are the

lessons learnt and implications going forward?

What was the status of the Irish health information system
in 2020 and was it fit to support the development and
implementation of a national HSPA framework, based

on broad inter-organisational stakeholder assessment?

Part Ill: Performance of health systems during the pandemic

To gain insights into the phenomenon of COVID-19 dash-

boards, their development and use, as a public reporting
to report and manage the performance of healthcare

systems during the pandemic.

What were the features of actionable COVID-19 data dash-
boards globally in 2020?

How did actionability of COVID-19 dashboards in Canada
change during 2020?

How was the process of developing COVID-19 dashboards

described by their developers in the WHO European region?

Table 1: Overview of objectives and research questions.



Research methods and settings

To address the abovementioned objectives and research questions, studies comprising
this thesis mostly relied on qualitative methods [135]. Such an approach was found
most supportive of the nature of the subject researched, the descriptive and explanatory
nature of studies and the focus on (talking to) human research subjects [136,37]. The
use of different qualitative methods allowed for the identification and contextualisation
of general and specific themes and patterns as well as the underlying motivation of
research subjects [138,139].

Sampling and data collection methods used were in line with health services and
systems research focus, often combining data science and social sciences approaches.
Research subjects were sampled using convenient, purposive, quota and snowball
methods. Existing, more or less formalised, professional networks were often used
to aid and steer approaching human research subjects. Examples included networks
of middle-level hospital managers involved with the HOPE Exchange Programme in
Europe and the Ontario Hospital Association in Canada. Also, the European community
of COVID-19 dashboard developers, gathered around the data analytics work of the
WHO Regional Office for Europe were approached for the dashboard studies. In total,
over 700 participants, working in 45 countries and across 3 continents, participated
and provided data for these studies. Data collection relied on document analysis, online
surveys, semi-structured individual and group interviews, workshops, webinars, case
studies, observational descriptive assessments and scoring using the Nominal Group
Technique. A number of study-specific data collection tools were developed and used.
Examples include surveys, interview guides and assessment frameworks. These tools
were developed using existing theoretical models and other available research litera-
ture as well as expert inputs. Validation of tools was done through cognitive testing,
piloting, expert-based assessment and training in their use [140].

Data sources included publicly available scientific and grey literature (research
publications, reports, evaluations, policy briefs, published survey results, indicator
frameworks and presentations), collected assessment and survey data as well as in-
terview and workshop notes and audio recording transcriptions. The analysis relied

on inductive and deductive thematic analysis, content analysis, cross-case synthesis
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and descriptive statistics [141-143]. Many studies were designed in a way that provid-
ed opportunities to present and validate collected and analysed data with original
research subjects.

Research validity was accounted for and continuously assessed, throughout.
Construct validity was ensured by triangulating data sources, when possible. Internal
validity was achieved through transparent research framework development and the
external one was based on well-defined criteria for participant sampling and inclusion.
Reliability was assured by transparently developing and publishing relevant informa-
tion on study-specific data collection tools [144].

Qualitative research methods were repeatedly assessed using relevant and appro-
priate checklists, such as the Standards for Reporting Qualitative Research and the
Consolidated Criteria for Reporting Qualitative Research [145,146]. All seven studies
comprising this PhD thesis have been made publicly accessible as open-access publi-
cations, adhering to research availability and transparency principles. Moreover, when
necessary, raw research data has been provided alongside the published papers for
transparency and replicability, with careful anonymisation when necessary to maintain
research subject integrity and privacy.

The study settings of seven papers in this PhD thesis demonstrated a comprehen-
sive approach, encompassing various levels and geographies of healthcare systems.
The research spanned some micro-level investigations, delving into clinical practices
within hospitals, while meso-level studies focused on mid-level healthcare organisation
managers, exploring collaboration within and among hospitals and other healthcare
institutions. The research extended to health system managers at the macro level,
offering a holistic perspective on healthcare systems and the management of their
performance. Geographically, these seven studies covered diverse territories, including
many countries in Europe and the broader WHO European region, but also Canada
and globally. The multifaceted approach not only examined healthcare within hospitals
but also assessed the intricacies of healthcare systems, fostering a more robust under-
standing of performance measurement and management in healthcare at multiple
levels and across continents.

This research was conducted using multiple collaboration and partnership plat-

forms. The PhD trajectory took place in the scope of the European Union-funded



Marie Sklodowska-Curie Action Innovative Training Network for “Healthcare Perfor-
mance Intelligence Professionals”, abbreviated — HealthPros. This meant that many
researchers and organisations worldwide were directly involved with or partnering
with the programme. This included the European Hospital and Healthcare Federation
(HOPE), the Ontario Hospital Association (OHA), the Canadian Institute for Health
Information (CIHI), University of Toronto (UofT), the Irish Department of Health
(DoH), the Organisation for Economic Co-operation and Development (OECD) and
the WHO Regional Office for Europe (WHO/Europe). In the final part of the thesis,
three studies were co-authored in close collaboration with a fellow HealthPros PhD
student, Erica Barbazza. This helped emphasise the importance of the concept of
actionability and establish synergies between actionability and performance measure-
ment and management in healthcare.

Finally, all seven studies were designed, conducted and published from 2018 to

2022 and were heavily influenced by the COVID-19 pandemic context.

Structure of the thesis

The thesis is structured in three parts and seven chapters, based on the three main
objectives. It presents seven international studies on performance management of

hospital services and COVID-19-affected healthcare systems.

This general introduction provides a conceptual and historical overview of mea-

suring and managing performance in healthcare and other industries. Three specific

contexts of performance measurement and management in healthcare, mainly during

the COVID-19 pandemic, are introduced, and specific research opportunities are iden-

tified. These follow the structure of the three upcoming parts of the thesis and include:

I.  Performance of hospital services: The role of middle management;

II.  From hospital performance to system performance: The importance of col-

laboration and integration; and
ITII.  Performance of health systems during the pandemic: The phenomena of
COVID-19 dashboards.
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The first part of the thesis explores why, what and how hospital middle managers used
data and tools to manage the performance of hospital services, based on two studies
conducted in over 20 European countries and Ontario, Canada. Both studies were
conducted in 2019 and relied on working with existing communities of practice - the
HOPE Exchange Programme (Chapter 1) in Europe and the Ontario Hospital Asso-
ciation in Canada (Chapter 2).

The second part examines the data, people and tools that facilitate inter-organisa-
tional collaboration for service and system performance management. Data-driven and
tool-enabled inter-organisational initiatives that helped tackle organisational siloing and
fight the COVID-19 pandemic during 2021 were documented and analysed (Chapter
3). The status of the health information system in Ireland in 2020 and its fitness to
support the development and implementation of a national health system performance
management tool, namely the HSPA framework, was also assessed (Chapter 4).

In the third part of this thesis, the worldwide phenomenon of COVID-19 dash-
boards is explored as a system-level managerial and public reporting tool based on
performance data. A global sample of COVID-19 dashboards was assessed for com-
mon actionability features in 2020 (Chapter 5). Changes to the Canadian subset of
COVID-19 dashboards were also explored during the same year (Chapter 6). Finally,
COVID-19 dashboard developers in countries of the WHO/EURO region were also
invited to help elucidate the dashboard development processes occurring in 2020
and 2021 (Chapter 7).

The discussion summarises the results and reflects on the findings from the the-
oretical perspectives of performance management presented in this introduction. It
addresses lessons learnt and suggests future policy implications regarding driving the
performance of hospitals and healthcare systems in the aftermath of the COVID-19
pandemic.

Table 2 presents a brief overview of the thesis’ parts and chapters, including some

details on the study characteristics.
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Abstract

Objective of this study was to better understand the use of performance data for
evidence-based decision-making by managers in hospitals and other healthcare or-
ganisations in Europe in 2019. In order to explore why, what and how performance
data is collected, reported and used, we conducted a cross-sectional study based on a
self-reported online questionnaire and a follow-up interactive workshop. Our study
population were participants of a pan-European professional Exchange Programme,
and their hosts (n = 125) were mostly mid-level hospital managers. We found that a
substantial amount of performance data is collected and reported but could be utilised
better for decision-making purposes. Motivation to collect and report performance data
is equally internal and external, for improvement as well as for accountability purposes.
Benchmarking between organisations is recognised as being important but is still
underused. A plethora of different data sources are used, but more should be done
on conceptualising, collecting, reporting and using patient-reported data. Managers
working for privately owned organisations reported greater use of performance data
than those working for public ones. Strategic levels of management use performance
data more for justifying their decisions, while managers on operational and clinical
levels use it more for day-to-day decision-making. Our study showed that, despite the
substantial and increasing use of performance data for evidence-based management,
there is room and need to further explore and expand its role in strategic decision-mak-
ing and supporting a shift in healthcare from organisational accountability towards

the model of learning organisations.



Introduction

Despite earlier pioneering efforts [1], managing healthcare organizations by using
performance data only started gaining momentum late in the 20th century on the
waves of evidence-based medicine [2] and outcome measurement [3]. Late 1980s saw
the emergence of evidence-based policymaking [4] followed by the introduction of the
concept of evidence-informed decision-making and evidence-based management in
the 1990s [5]. It has been argued that, in the era of accountability, work of healthcare
organisations and medical practitioners is characterized by “measured performance
with consequences” [6,7]. Some even go so far as to state that we already are on the
verge of the post-accountability era [8].

The use of performance data has been recognised as a great opportunity to funda-
mentally improve the way we provide healthcare [9]. Performance data are quantitative
measures used to describe the degree to which health systems and services achieve
their overall and intermediate goals [10].

Measuring performance often looks at dimensions such as clinical effectiveness,
efficiency, safety (of both patients and staff) and patient-centeredness, as is the case
of World Health Organisation’s (WHO) PATH framework for hospitals [11]. Scientific
knowledge increasingly underpins the criteria for measuring performance [12] such
as face validity, reproducibility, acceptability, feasibility, reliability, sensitivity and
predictive validity in order to maximise the quality of indicators [13-17]. Working with
performance data means monitoring (by choosing and collecting), evaluating (by ana-
lysing), and communicating (by reporting) how various components of health systems
and services meet their goals and objectives to ultimately act upon performance data
to improve outcomes.

It is estimated that only 50-60% of care is delivered in line with evidence and
guidelines, that around a third of our medical spending has no measurable effects or
justification and that little improvement has been made to the rate of adverse events
(one in 10 patients) across healthcare in the past 25 years [18]. Nevertheless, some
progress is visible. Healthcare systems and organisations are gradually shifting from
volume-based models to more outcome-based ones [19] and they are strengthening

the role of public reporting on performance [20]. This increases the pressure on
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healthcare organisations to monitor, evaluate and communicate performance data and
is particularly true for knowledge and technology intensive healthcare organizations
such as hospitals. These requirements are often mandated externally and, for most
part, relate to accountability and quality assurance actions - the so-called summative
approaches to performance intelligence [21]. Whether summative approaches actually
lead to formative actions - quality improvement itself - is still unclear [22]. This has
become increasingly relevant with the recent interest in knowledge-based health care
services and systems and the strive for learning health care systems [23].

Managing hospitals, and other healthcare organisations, requires a delicate com-
bination of strategic and operational management of clinical and all other processes
that provide support for clinical work. Management, in its essence, takes place through
three main processes: planning, decision-making and controlling. Performance data
provide the evidence necessary to carry out all of these functions. In the field of health
services management, evidence-informed management is described as “the systematic
application of the best available evidence to management decision-making, aimed at
improving the performance of health service organisations” [24]. Performance data
are a fundamental component of the “best available evidence” and hence are essential
for evidence-informed management.

Management of clinical and support processes is often the domain of middle
management, linking the worlds of evidence-based clinical medicine to evidence-based
management of healthcare delivery [25]. Working in data-intensive healthcare or-
ganisations like hospitals, poses a set of specific managerial challenges, especially
for middle managers. They supervise frontline clinical workers and are themselves
being supervised by organization’s senior managers. They are thus expected to align
and cascade the organization’s strategic goals and promote the implementation of
services delivery innovations to improve performance [26]. Research on middle man-
agers’ commitment to the implementation of innovations shows that it is, in large
part, influenced by personal perception of the potential benefit of the innovation for
patients and the ease with which an innovation can be implemented [27]. Knowl-
edge on current practices in collecting, reporting and the use of performance data
by healthcare organisation management is scarce, which may hinder using the full

potential of performance data. Research to date is predominantly limited to the use



of performance indicators for summative purposes (hospital quality assurance and
accountability), and the importance of hospital information systems for performance
measurement. Research is also often limited to single-country studies [28,29].

This study aims to explore the actual use of performance data in hospitals and
other healthcare organisations in Europe, and opportunities to enhance its use, by
understanding (i) why is performance data collected, reported and used, (ii) what
data is collected, reported and used for performance management, and (iii) how is

performance data used for decision-making in healthcare organisations?
Methods

This paper presents a descriptive cross-sectional study based on a survey, delivered

through an online self-reported questionnaire, and a follow-up interactive workshop.

The questionnaire was distributed to managers of hospitals and other healthcare
organisations in a purposive sample of participants to the European Hospital and
Healthcare Federation’s (HOPE) Exchange Programme, eliciting information on the
actual use of performance data in hospitals and other healthcare organisations in

Europe in 2019. Survey results were presented and additionally discussed through

real-time polling and a panel discussion during a workshop at the annual HOPE Ag-

ora Conference and Meetings (HOPE Agora). Most of the respondents to the survey
also attended the workshop. The questionnaire and workshop results were analysed

using three overarching questions: “why”, “what” and “how” [30].
Questionnaire design and piloting

The questionnaire was developed by the authors and based on their experience in

the field of health system performance measurement and management. Addition-

ally, literature on the uptake of performance data in decision-making and a survey
published by the New England Journal of Medicine Catalyst project were used [31]. It
consisted of open- and closed-ended questions, structured in four parts as follows:
(i) professional background and managerial competencies and experience (15 items);

actual use of performance data at (ii) organisational level (9 items) and (iii) in daily
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work of respondents (7 items); (iv) experience and opinions on enablers and barriers
related to use of performance data (13 items).

The survey questions were tested [32] via two piloting streams. First, face-to-face
cognitive testing interviews were performed with seven operational-level hospital man-
agers in four Dutch hospitals. The goal of this piloting stream was to assess whether
respondents were able to comprehend questions, retrieve information from memory,
summarize information and report an answer [33]. Following cognitive testing, we
excluded three questions, clarified and simplified the language used throughout the
questionnaire and gave respondents an option of replying to open-ended questions in
their native language, while the main language of the questionnaire remained English.
The second testing stream included sending out an online questionnaire to HOPE
National Coordinators (contact persons) in 30 HOPE member countries in Europe.
The pilot version of the questionnaire also included an additional section asking about
clarity and relevance of individual questions and the questionnaire in general. We
received 13 completed piloting questionnaire responses from 10 countries, based on
which we amended the survey’s introductory text and added a “Do not know / Not
applicable” answer options to some questions. On average, piloting subjects in this
stream perceived the questionnaire to be “very relevant” and “very clear”.

S1 Appendix “Online questionnaire” presents the final version of the questionnaire,
which totalled 44 items. It was set up as an online questionnaire using LimeSurvey

online surveying platform (version 2.6.7) [34].
Study population and data collection

The primary study population were all participants of the 2019 HOPE Exchange Pro-
gramme (n=123; from 23 countries). This is a voluntary professional exchange and
training programme organised around a specific theme, for professionals with mana-
gerial responsibilities working in hospitals and other healthcare facilities. In 2019 the
theme of the HOPE Exchange Programme was “evidence-informed decision-making
in healthcare management”. During the course of four weeks, participants move from
their country of work to one of 30 HOPE member countries where they visit multiple

healthcare facilities. The aim is to facilitate better understanding of health system



functioning, hospital managerial work and exchange best practices across Europe.
After the four-week exchange, all participants participate in an annual two-day HOPE
Agora, which is also attended by the alumni of the Exchange Programme, local hosts
and other stakeholders. During the HOPE Agora, the HOPE Exchange Programme
participants present and discuss their study-visit experiences.

Additionally, the local hosts and alumni (2015-2018) of the Exchange Programme
were also included in the study population (n=1334) and invited to participate. All
communication with the sampled study population was done by HOPE Central Office
using its official mailing list. One month before receiving the questionnaire, potential
study participants were sent a one-page document outlining the rationale, scope and
timeline of the study. The invitation to participate in the survey was sent one week
before the start of the 2019 Exchange Programme to 1457 active email addresses in
30 HOPE member countries in Europe. No return emails due to incorrect addresses
or other technical issues were received. Two reminders were subsequently sent, and
the data collection ended four weeks later, before the HOPE Agora.

Data analysis

Data collected through the online questionnaire was analysed using univariate de-

scriptive statistics. Analyses were conducted using the R statistical program version
3.0.1 [35]. Respondents were, for certain parts of the analysis, sub-grouped by their
reported managerial position and experience, as well as the type of organisation they
work for. Analysis was done on a full sample of respondents, including the primary,
2019 HOPE Exchange Programme participants, and the secondary study population,
2015-2018 HOPE Exchange Programme alumni and local hosts.

In the first part of the analysis, we looked at why performance data is used - making
decisions or justifying decisions - and to what extent. We also analysed the motivation
to use performance data, whether it is predominately internal or external, and is it
perceived to comply, compare or improve. We compared differences in the motivation
to use performance data between managerial roles, levels of experience or types of

organisations. Finally, we analysed how respondents’ confidence in reliability and
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validity of data influences its use.

For the second part of the analysis, we focused on finding out whether data being
collected, reported and used was sufficient or even excessive. Here, we also looked
at which types of data are collected, reported and used based on the WHO PATH
model domains. We also analysed which data sources are used, with a special focus
on patient-reported data.

In the final section of the analysis, we explored how performance data is being used
and which tools are employed to report performance data. We were also interested in
how performance data is integrated into respondents’ daily work and how confident
they are in their skills of using these tools, and performance data in general. Finally,
we investigated the confidence in effective use of data for different purposes within

respondents’ organisations.

Reflection workshop: validation and
contextualisation of results

In June 2019, we attended the HOPE Agora in Ljubljana, Slovenia and presented the
preliminary results of the questionnaire. Having a unique opportunity to meet the
majority of questionnaire respondents in person, we organised an interactive reflec-
tion workshop during on the use of performance data for management in healthcare
organisations. The workshop was used to present and validate the questionnaire
results as well as to clarify, supplement and contextualise the findings. In order to
do so, we used real-time audience polling method [36] and organised a round-table
discussion based on the questionnaire and polling results. The workshop was attended
by roughly 150 individuals.

For the polling, the audience was presented a series of statements with which
they could agree (“Yes”) or not (“No”) by voting using their mobile phones. In total,

11 questions were asked, and on average 109 replies were received per question



(min=96, max=127). This presented a vast majority of the workshop audience. For
the discussion part of the workshop, following the results presentation and audience
votes, we invited five HOPE Agora attendees to join the panel discussion. The panel
members represented a mixture of geographical backgrounds (Denmark, Belgium,
Netherlands, Slovenia and Bulgaria) and roles in healthcare organisations as well as

HOPE governance structures (clinical managers, hospital- and national-level quality

managers, hospital directors and HOPE National Coordinators). The panel also fea-

tured a balanced gender representation, with three women and two men participating.

Results

Characteristics of study population

In the primary study population, we reached a 72% response rate with 88 out of the
123 HOPE Exchange Programme participants (2019 cohort), working in 20 European
countries, completing the questionnaire. An additional 37 respondents completed the
questionnaire from the secondary study population (HOPE Exchange Programme
participants between 2015 and 2018 as well as local hosts).

The majority of respondents were female healthcare managers working in publicly
owned hospitals with an even distribution of managerial responsibilities between
strategic, clinical and support-process management. Detailed characteristics of the

respondents are shown in Table 1.

Respondents

Country of work N %
Spain 20 16
United Kingdom 13 10
The Netherlands 10 8
Denmark 9 7
Portugal 7 6
Other 66 53

Total 125 100
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Gender N %
Female 91 73
Male 34 27
Total 125 100
Year of HOPE Exchange Programme participation N %
2019 88 70
2015-2018 32 26
Exchange Programme Host 5 4
Total 125 100
Organisations where respondents work

Type of organisation N %
Hospital - smaller local 21 17
Hospital - larger regional/teaching 39 3
Hospital - university 37 30
Long-term care 3 2
Mental care 4 3
Primary care 6 5
Central government (ministry, agencies) 4 3
Local and regional government 10 8
Other 1 1
Sub-total hospitals 97 78
Total 125 100
Organisation ownership N %
Public 101 81
Private not-for-profit 12 10
Private for-profit 1 9
Other 1 1
Total 125 100
Respondents' work positions

Management responsibilities N %
Planning and strategy for the whole organisation 32 26
Care processes 37 30
Support of care processes 34 i
Not applicable 22 18
Total 125 100



Number of people managed N %

15 14 14
6-20 21 26
21-50 14 14
51-200 22 21
>200 8 8
Not applicable 18 17
Total 103 100
Years of managerial experience N %
Less than 5 28 27
510 28 21
11-20 35 34
More than 20 1 n
Not applicable 1 1
Total 103 100

Table 1: Characteristics of questionnaire respondents

Respondents self-assessed their managerial profiles to be considerably based on pro-
fessional characteristics, such as experience and past results, knowledge and training

and social skills and influence.
Why?
Use of performance data as evidence and/or justification

Nearly half of the questionnaire respondents completely or considerably agreed that
thanks to using performance data, managerial decisions taken in their daily work are
more evidence-informed (46%, 58/125). At the same time, more than two-thirds of
participants completely or considerably agreed that decision-making based on perfor-
mance data makes it easier for them as managers to explain and justify their decisions
(70%, 88/125). During the workshop part of the HOPE Agora, a slight majority of
the audience agreed that they indeed use performance data more to justify than to

inform their managerial decisions (57%; 771/125). Accordingly, panellists presented
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their experience, pointing out that care-process managers (including the front-line
clinical staff) predominantly use performance data to inform their decision-making,

while the managers on the strategic level mostly use data to justify their decisions.
Both internal and external motivation

When asked about internal (assurance and improvement) and external (accountability
and benchmarking) motivation to collect and report performance data, respondents
found all of these to be important motivators (Fig 1). For all the categories, motivation
was perceived somewhat higher on the level of the organisation as a whole, rather

than in individual respondents’ daily work, but none were statistically significant.

Very important

Important
Moderately important
Slightly important
Not important

Internal Assurance Internal Improvement External Accountability External Comparison

[ organisation [/ Daily work

Figure 1: Perceived importance of different motivations to collect and report performance data in respondents’ organisations
and their daily work. Recoded Likert-scale reply means with 95% confidence intervals shown; for detailed results please refer
to S1Table: “Statistical data”.

Importance of benchmarking

External comparison (benchmarking with other comparable organisations) was

reported to be somewhat less important compared to other motivators to work with

PART I: PERFORMANCE OF HOSPITAL SERVICES



performance data. During the reflection workshop, less than a half of attendees replied
that they learn more from monitoring their own performance over time, than from
comparing it with others (44%; 55/120).

In the questionnaire, external reporting of performance was perceived as being
useful for improvement, with 55% agreeing completely or considerably with this
statement (69/125). Nevertheless, almost two-thirds of organisations (64%, 67/104)
reported to use benchmarking only moderately, slightly or not at all.

When asked to provide examples of their organisation’s use of performance data

for benchmarking, some of the replies were:

‘We share data and receive results comparing our data with national or regional data so we
know how different or similar we are doing in it.’

—A department manager at a university hospital in Spain

‘In Denmark, there are 8 national quality improvement goals that all hospitals measure

and compare.’

— Chief consultant in a university hospital in Denmark

‘Surgical safety. Rate of falls. Pressure ulcer rate.’

— Rehabilitation nurse specialist at a university hospital in Portugal

‘Director of our hospital is in constant touch with our National Health Fund and directors
of other hospitals.’

— Department head in a university hospital in Poland

During the panel discussion, benchmarking was generally recognised as being useful
for finding best practices and learning from others when they perform better or, as
one panellist put it ‘enlightening hospitals about the results of their peers so they can

learn from each other’.
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Ownership structure and motivation to collect, report and use performance data

We found no significant differences in motivation levels between different manage-
ment roles, level of managerial experience or types of healthcare organisations that the
respondents work for. Across all categories, respondents working in private-for-profit
healthcare organisations reported a higher level of motivation to work with perfor-
mance data, but the sample size was too small (n=11) to test significance. Hence, this
finding was re-examined during the reflection workshop, where a majority of the
audience indeed shared the opinion that privately-owned for-profit organisations are
more motivated to use performance data (81%, 101/125). This finding was explained by
private-for-profit organisations having more financial pressure to show results, while
the state tends to compensate for losses accumulated by the public sector hospitals.
Participants also commented that, unlike most private-for-profit organisations, the
public sector often does not have adequate managerial tools at hand to incentivise

better performance.

Confidence in data and its use

The questionnaire respondents were also asked about confidence in the validity and
reliability of performance data that they use, as well as about evidence of data manipu-
lation. A half felt completely or considerably confident in the reliability of performance
data in their organisation (50%, 62/125) and 60% reported thinking that the perfor-
mance indicators used in their work are valid (75/125). 16% of respondents (19/125)
reported moderate or considerable evidence of data manipulation that resulted in lack
of trust towards performance intelligence coming from this data.

During the workshop, a large majority replied that they would increase their use of
performance data for decision-making if they had more confidence in the data (86%,
109/127) while the panel discussion showed a substantial variation in the level of
confidence in data among healthcare managers present. In general, they agreed that,
when looking at the healthcare system more broadly, hospitals have more reliable data,

compared to, for instance, primary or long-term care providers’ data.



What?

Balance between data collection and its use

Most questionnaire respondents agreed completely, considerably or moderately (82%,
103/125) that a large amount of data is currently collected, but little is used. This was

supported by some of the free-text replies including:

24-hour discharge communication follow-up of patients, which is when they are most at risk.
Coc [‘Care Quality Commission’; author’s comment] inspection feedback—data is public.
National Staff survey. National patient survey. We have a business system, patient records
system and national staff records system. We probably have an overwhelming amount of
data which could be more effective if streamlined.’
—Human resources professional at a mental healthcare organisation in the United

Kingdom

‘My organisation is very data rich—monitoring data on quality, safety, efficiency—for
example the length of stay in a hospital, performance metrics, adherence to best practice
guidance and many, many more. What is sometimes missing is the soft intelligence.’

— Performance and improvement professional in the United Kingdom

The workshop polling confirmed this finding, with 56% of the audience replying that
they collect sufficient amounts of data (55/98) and 98% thinking that the existing data
should be used better (100/102). The panel members discussed the actionability of
data that is being collected. Despite collecting large amounts of data, some panellists
argued that data itself rarely managed to answer the questions on the clinical and on
the organisational level in their daily work.

Respondents were asked about the extent of their organisation’s data collection,
reporting and use efforts based on the domains described in the WHO PATH perfor-
mance assessment system. Figure 2 shows that, across the domains, a considerable
amount of performance data is collected, but somewhat less gets reported and even
less is used for decision-making. Also, patient-reported data is lagging behind in terms

of collection, reporting and use.
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A great deal

Considerably
Moderately
Slightly

Not at all

Effectiveness Efficiency Safety Patient-centredness

[ Collect [ Report M use

Figure 2: Extent of data collection, reporting and usage efforts in respondents’ organisations per WHO PATH framework data
domains. Recoded Likert-scale reply means with 95% confidence intervals shown; for detailed results please refer to S1Table:
“Statistical data".

Data collection sources and methods

The questions on data sources gave an insight on the variety of sources that feed into
evidence-based management practices. Figure 3 shows that administrative data, and
electronic health and medical records (EHRs and EMRs) data are being used consider-
ably, while patient-reported data is being used only moderately. The workshop polling
confirmed the need for collecting more patient-reported data, with 96% of the audi-
ence replying that this should be the case (98/102). Additionally, the majority agreed
that ideally all patient data should be recorded in a single EHR/EMR (90%, 91/101).

The collection of patient-reported experience and outcome measures (PREMs
and PROMs), and their integration into EHRs and EMRs was discussed during the
workshop as a valuable tool in focusing improvement efforts and including patients’
perspective of what is a good outcome. Besides including patient-reported data into

medical records, the discussion in some countries now also revolves around integration
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Figure 3: Extent of use of data sources for performance data work in respondents’ organisations. Recoded Likert-scale reply
means with 95% confidence intervals shown; for detailed results please refer to S1 Table: “Statistical data”.

of wearable-device and mobile-phone data into EHRs and EMRs.

Also, during the panel discussion, data collection methods have been recognised
as an important improvement area, especially among Central and Eastern European
countries, where a lot of data is still being collected manually. This was suggested to
present a huge data burden and pose a risk for accuracy, quality and reliability of the

data. Improving information systems was outlined as a strategy to tackle this issue.

How?

Reporting methods

Written reports were the most commonly used methods to report performance data
in respondents’ organisations with 86% using them (107/125). Other methods were
also commonly used, such as dashboards (80/125), control charts (76/125), verbal
reporting (75/125) and score cards (73/125). Almost all respondents acknowledged

the use of multiple reporting methods in their organisations.
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Collecting, reporting and using performance data

In their daily work, the questionnaire respondents reported moderate involvement
with data collection and reporting efforts and, a higher, considerable involvement
with using performance data for decision-making. This was reinforced by free text

replies such as:

‘In my daily work, I collect a small part of data because the software I work with has a wide
part dedicated for automated collections of data and the central office can extract them
every time it’s needed.’

— A nurse in a regional public health authority in Italy

‘I mainly use data that has been automatically collected and analysed. I personally undertake
surveys, for example on the provision of ambulatory care services by trusts. The aim is to
see whether the service arrangements are in line with the national service specifications.’

— Senior regional performance lead in the United Kingdom

Use of performance data on operational and strategic levels of management

According to the questionnaire results, including the free text replies, the operational
level of management (managing care and support processes) relies on using the per-
formance data for decision-making significantly more than the strategic managerial

level does:

‘In general, I would say that the use of evidence-based decision making is more prominent
in process-related issues, and not so much in issues related to broader strategic issues, or
organizational set-up, or team related topics. It seems easier to apply to process topics.’

— Assistant to the CEO in a local hospital in Germany

This was confirmed during the workshop with 62% of respondents replying that
performance data is being used more for process (operational) management than

for strategic management (61/98). Panellists discussed these results and argued that



using performance data for strategic management and monitoring required building
up dedicated tools and populating them with indicators linked to strategic goals. They
also affirmed that the current indicator mix for process monitoring was quite good,

but that indicator toolbox for strategic management needed to be built up.

Confidence in data skills and competencies

A half of questionnaire respondents felt completely or considerably confident in their
skills of using data (49%, 61/125). Also, around a half of them felt that funding only
permits to capture and report the data, but that healthcare organisations lack the needed
time and knowledge to analyse the data and use it for decision-making (48%, 6o/125).

Free-text replies demonstrated that performance data mostly gets used for staffing

purposes, access to care management (waiting times) and safety work (adverse events):

‘We use data to optimize processes and to monitor how we are doing. So, if we need more
outpatient appointments because the waiting time gets too long, we make the decision to
arrange that.

— Department manager in a teaching hospital in The Netherlands

‘At the moment we are implementing lean healthcare in the emergency department and we
are continually improving, and changing decisions, based on performance data. The same
with adequating medical and nursery staff and observing results in quality assistance.”

— Chief administrative officer at a local hospital in Spain

‘If there are many unexpected adverse events concerning the same topic, I will develop an
action plan and I will assess the result after.’

— Senior manager in a French teaching hospital

‘Depending on the clinical activity, we may need to increase capacity of clinics.’

— Service manager in a teaching hospital in the United Kingdom
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“The decision of start a new consult to reduce excessive waiting times. To analysed why in a
precise moment demand of a service suddenly increased.’

— Department chief in a regional hospital in Spain

During the workshop, a vast majority of the audience confirmed that they would find it
useful to improve their competences in working with performance data (93%, 89/96).
Professional organisations at a national and European level were recognised as one
of the stakeholders that should facilitate capacity building for the use of performance
64  data among managers in Europe (79% replied “Yes”, 8o/101). During the discussion,
a point was also made that healthcare managers should improve their knowledge in

using data visualisation, such as process control charts.

‘Using these tools brings about a completely different discussion within the organisation. Pro-
viding historical data and showing outliers brings a much more productive discussion with
clinicians. Going beyond using only charts and numbers, and visualising trend data, makes
improvement more visible; both when discussing with strategic and clinical managers. Not
every change is an improvement. Using these tools, they [clinicians and top management;
author’s comment] can see that.’

— HOPE Agora panellist from Slovenia
Belief in organisations’ effective use of data for leadership

The respondents were asked to assess how effective they find their organisations’
use of data for business and clinical leadership, as well as for population health and
individual care management. The majority found their organisations to be effective
(including “very effective” and “extremely effective”) in using data for guiding business
(79%, 99/125) and clinical leadership (78%, 98/125). About a half of them found their
organisations to be effective (including “very effective” and “extremely effective”) in
using data for guiding population health efforts (52%; 65/125), and two-thirds for sup-
porting care decisions for individual patients (69%; 86/125). Compared to the NEJM
Catalyst survey among the US healthcare managers, this presented a significantly

higher regard for organisational effectiveness among European managers, except



for population health where the results were similar. Detailed results of this question
and comparison with a New England Journal of Medicine’s Catalyst survey results are

presented in St Figure: “NEJM Catalyst questions, results and comparisons”.

Discussion

With this study, we aim to improve our understanding of the status quo in performance
data work among healthcare managers in Europe in 2019. We focused on mid-level
managerial staff working in hospitals and were specifically interested in learning to
what extent (why, what and how) performance data gets used for decision-making.
Our particular interest towards this population stemmed from the characteristics of
the purposive sample of HOPE Exchange Programme participants, but also from
the recognised strategic value of mid-management in supporting and implementing
organisational change [37]. Middle managers are a crucial link between formative (im-
provement) and summative (accountability) functions of working with performance data.

We found that although a substantial amount of performance data is being regularly
collected, its potential is still somewhat underused for decision-making purposes. A
very similar issue is recognised in benchmarking: while being recognised as valu-
able, benchmarking between and within the organisations is still fairly underused.
Additionally, in collecting and reporting the performance data, motivation is found
both internally and externally, and is aimed at both improvement as well as the
accountability purposes. Furthermore, even though there is a use of a wide range
of data sources, more should be done on conceptualising, collecting, reporting and
using patient-reported data. When it comes to organisations’ ownership, managers
working for privately-owned organisations reported a greater use of performance data
compared to the ones working in the public organisations. Moreover, the strategic
levels of management are reported to mostly use performance data in order to justify
their decisions, while the managers working on the operational and clinical level
predominantly use it for day-to-day operational decision-making.

The strength of this research work lies in it being, to our knowledge, a first Eu-

rope-wide attempt at studying the use of performance data for decision-making among

65



66

healthcare managers. We reached a satisfactory response rate among our primary
study population and benefited from the collaborative nature of this research work.
On the other hand, a notable shortcoming of this work is the fact that the research
results are limited to the HOPE Exchange Programme participants and are not gen-
eralisable to healthcare managers in Europe. Also, due to purposive sampling, sample
size and distribution of responses among countries, it was not possible to conduct
neither national nor regional groupings or comparisons. Due to the same reasons,
we focused on data analysis using univariate descriptive statistics.

A considerable body of research has previously focused on the importance and
potential usefulness of performance data in healthcare [38-41] but also on challenges
and potential pitfalls of its use [42,43,44]. Our findings are no exception as they show
that performance data is perceived as a potentially very helpful managerial resource,
but currently provides only a moderately useful tool for managers in healthcare or-
ganisations. Only around a half of the respondents currently see performance data
being helpful in their day-to-day work. A majority feels that existing data should be
used better and that even some additional data should be collected. This clearly shows
willingness and opportunity to make performance data work better for healthcare
managers.

Different levels of management use the same performance data differently. Our
findings indicate that the operational level of management uses performance data
more for positive, formative, quality improvement actions, while the strategic level
managers seem to mostly be using performance data for summative purposes, i.e.
control through assurance and accountability. Literature indicates that this might be
in line with the nature of work on different levels of management [45]. Whether this
is the case in comparable populations in other geographical settings is an interesting
topic for further research that we plan to pursue.

Our findings also pointed to the relative underuse of benchmarking, especially
as an improvement, rather than only an accountability tool. Despite the reported un-
deruse, respondents were very aware of possible advantages of a more wide-spread
use of benchmarking, including systematically approaching assessment of practice,
promoting reflection and providing an environment for (measurable) change in clinical

practice, ensuring innovative practice is acknowledged, reducing repetition of efforts



and resources as well as reducing fragmentation and geographical variations in care
[46]. Perceived usefulness of benchmarking, but failure to use it sufficiently or properly,
could be linked to, extensively researched, possible negative consequences of public
reporting [47] and measurement in general [44], but also with an under-developed
culture of intra- and inter-organisational learning through benchmarking [48].

Managers in privately-owned healthcare organisations work more with perfor-
mance data. They are more motivated to collect, report and use performance data,
which that took place during the HOPE Agora is linked to the nature of incentive
structures and the extent strategic management is held accountable in these organ-
isations. This is also linked to the previous research recognising that differences in
incentive structures between privately and publicly owned hospitals might explain
different organisational performances [49]. Performance data is not very useful to
managers if it is not actionable. Actionability often stems, not exclusively from data
as such, but from structures surrounding the data - in this case incentive structures
linked to ownership profile of healthcare organisations. Additionally, using a larger
and more focused sample, it would be interesting to explore whether differences in
total healthcare system financing (state-funders vs insurance-based contracting) also
play a role.

We also looked into issues of ownership and trust in data. Only a minority of
respondents reported evidence and concern about data manipulation. On the other
hand, an overwhelming majority of participants to the workshop stated that they
were not very confident in the data they have available. There are different possible
explanations for this. Lower confidence seems to be linked to less developed data
collection methods and less mature “data cultures” in different geographical settings.
Confidence in reliability and validity of data also depends on how and how much it is
used [50]. Based on the workshop discussion, we speculate that the lack of confidence
in the data might be linked to validity issues. Managers are often not convinced that
the data available are really appropriate and actionable metrics of what is being mea-
sured and what they need to make decision on, in their daily managerial work [51].

Compared to their US counterparts, European healthcare professionals that use
performance data to inform decision-making, felt that their organisations are more

effective in using data for business and clinical leadership as well as for supporting care
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decisions for individual patients. This is an interesting finding that should be further
examined and interpreted. Especially in the light of relatively different approaches to
management, decision-making and accountability, on the system, organisation and
individual level, between the European and US healthcare.

Study participants consistently acknowledged that a substantial amount of data is
collected but too little is used, even claiming that data itself rarely manages to answer
questions that they have. Despite this, it was never, during the course of this study,
indicated that less should be collected, showing that respondents were fully aware
that without input, there is no output [52]. Having performance data is sometimes not
sufficient as managers need skills necessary to make effective changes in processes
and cultures [53]. The analysis of the “how” of performance reporting revealed other
opportunities to improve on the use of performance data. In particular, participants
overwhelmingly support the need to improve their competencies in working with
performance data. Also, the need for more human and financial resources to analyse
the data has been articulated. Most organisations used multiple reporting tools and
methods, including written reports, verbal reporting but also dashboards, control
charts and scorecards. Patient-reported data, new managerial incentive structures and
improved visualisation skills seem to be the next frontier in working with performance
data. As indicated during the workshop that took place during the HOPE Agora, a
more widespread use of visual reporting techniques would help bridge differences
and engage professionals in different positions and levels to discuss performance data
and possible improvement approaches, which is another important consideration in
how to make better use of existing data. Reporting on performance data should also
be looked from the perspective of the communication theory, including who said what,
in which channel, to whom and with what effect [54].

To further advance the field, building on key findings of this work but also on its
limitations, we propose a number of potential future research topics and method-
ological approaches. Looking at a more homogenous sample of healthcare managers’
profiles, and including other geographical settings - beyond Europe, while accounting
for the influences of characteristics of specific healthcare systems, would lead to more
generalisable results. We also suggest unpacking the reasons that hinder a more wide-

spread use of performance data in decision-making on the operational level and doing



so by looking at the topics of the lack of confidence in (underlying) data, timeliness,
appropriateness and actionability of metrics as well as the skills needed to effectively
use (including communicate) the data. Additionally, exploring the drivers of reported
differences between privately and publicly owned healthcare organisations, in their use
of performance data, could optimise cross-learning opportunities. When looking into
skills, crucial for middle managers in order to enhance the use of data, we propose
paying special attention to benchmarking, as an organisational learning tool, which
currently seems underused. Based on our experience from this study, we also sug-
gest study designs and research modalities that do not only focus on the ability to ask
questions. In line with (participatory) action research methodologies, future research
should also try to engage participants into a discussion, validating survey-based data
and eliciting further contextual information and even disagreements, thus deepening
our understanding of what drives effective and efficient use of performance data for

decision-making.

Conclusion

There is a significant momentum among managers in European healthcare organisa-
tions to use and simultaneously improve the use of performance data for decision-mak-
ing. Recognised supportive strategies are improving ownership of the data, enhancing
competencies of managers in harvesting the potential use of available performance
data and dedicating sufficient resources to making the best out of what is already
collected. Additionally, working on improving how performance data are visually
presented and communicated to managers and staff, and how benchmarking gets
conceptualised and employed will be crucial strategies to increase the use performance
data in the future. There is a clear need for a shift in the approach from performance
data being used solely as an accountability and scrutiny measure towards one which is
less focused on mandatory measurements, and is, in contrast, prioritising the use of
data for decision-making, e.g. improvement science. This would also help the voices
of patients, for whom our healthcare systems exist, being heard better. In this trans-

formation, from data-driven accountable towards data-driven learning organisations,
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special attention should be given to optimising the role of middle management as
an organisational linking pin. Their— often extensive and diverse—work experience
and profound knowledge of the functioning of different organisations’ components,
give them a unique position to understand, but also change day-to-day organisational

issues in the scope of organisations’ big picture.
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Abstract

This paper provides insights into the use of performance data by middle managerial
staff in Ontario hospitals in 2019 and compares the results to a study conducted in
Europe in the same year. A total of 236 managers working in 61 hospitals across
Ontario provided responses to the survey. Compared to their European colleagues,
Ontario respondents self-assessed using significantly more performance data for
managerial decision-making. The use of performance data in Ontario was mostly
motivated by external accountability requirements, followed by internal quality im-
provement efforts. Ontario managers also reported accessibility, appropriateness and
timeliness of data and human resources and engagement as the biggest barriers to
further performance data utilization. Comparative studies, such as the one this paper
is based on, provide the foundation for drawing lessons across jurisdictions. This
paper also affirms the importance of hospital middle management in moving from
quality assurance to quality improvement efforts and developing sustainable learning

healthcare organizations and systems.



Introduction

Performance data are vital for steering improvement in healthcare [1]. Measuring and
reporting on a range of indicators allows healthcare organizations, including hospi-
tals, to take stock of current performance and guide efforts to improve care, while
monitoring progress. In driving improvements, it is important not only to measure
and report performance internally but also to compare and benchmark against peers
and set ambitious but achievable targets [2]. While the impacts of public reporting of
performance data, such as through report cards, have received considerable attention
in the literature, little attention has been paid to the challenges and enablers of the
effective use of performance data by hospital managers to drive quality improvements
[3,4]- The challenge of transforming data into actionable indicators, which are fit for
purpose and use, is largely about tying measurement information to quality improve-
ment efforts on the front lines and closing the gap between learning from the data
and actually introducing changes [5,6]. Using performance data to support quality
assurance and improvement strategies contributes to building safer, more efficient
and equitable organizations and healthcare systems [7,8]. The COVID-19 pandemic
additionally emphasized the role of timely, relevant and linkable performance data
across healthcare services for improving organizational and system response and
resilience [9,10].

Our previous research showed that the amount, focus and quality of perfor-
mance measurement work in European hospitals did allow for sufficiently detailed
performance insights [11]. Whether hospitals are truly equipped to turn these data
into information and use them to improve outcomes for individuals and populations
remains a question of paramount importance. Despite all the data available to support
improvements in healthcare delivery, using it to implement innovations, even seem-
ingly simple ones, often presents a major challenge [12]. Hospital executives adapting
their human resource policies in order to train and support new types of roles — such
as “quality managers” and “linking pin data champions” — often occupying middle
managerial positions, might facilitate the use of hospital performance data to their
fuller potential [13].

Hospitals in Ontario are predominantly private, not-for-profit organizations that
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receive most of their funding from the provincial government [14]. The province carries
a rich history of working with performance data and creating a culture of accountability
in its acute care hospital sector. These developments are notably linked to the Ontario
Hospital Report Research Collaborative, a joint effort launched in the 199os between
the University of Toronto and the Ontario Hospital Association (OHA) to develop the
first province-wide performance measurement and monitoring system based on the
balanced scorecard format [15-17]. The developments in performance measurement in
the past two decades were marked by a series of reforms, including the Public Sector
Accountability Act, 2001, the 2006 formation of Local Health Integration Networks
(LHINS), the Excellent Care for All (ECFA) Act, 2010, the Connecting Care Act, 2019,
and, most recently, the establishment of Ontario Health Teams (OHTs) [18-24]. Im-
portantly, the ECFA Act made the development of quality improvement plans and use
of performance data with targets a requirement for hospital boards in Ontario, adding
a strong performance-based compensation component for the executives. Despite
challenges brought about by the COVID-19 pandemic, the introduction of OHTs aims
to change the landscape in which the hospitals are operating, with increased focus on
integration of care and population health management [18,25]. These initiatives also
illustrate the evolution of conceptualizing performance measurement and its use for
accountability over time: from funding agreements based around service volumes
through collecting, reporting and using quality of care and patient safety indicators
to its current focus on patient-reported outcome and experience measures, care inte-
gration, population health management and value-based healthcare.

A study among mid-level hospital managers from 23 European countries was
conducted in 2019 by the same core research team, exploring the use of performance
data for managerial decision making [11]. Among other findings, this work also high-
lighted the unique role that hospital middle managers play in closing the gap between
creating evidence and implementing changes to care delivery. Through adopting
evidence-based managerial practices, and due to their unique position as a critical
link between organizational accountability and day-to-day quality improvement work,
hospital middle managers hold a huge potential to facilitate the shift from organiza-
tional accountability toward the model of learning organizations [26,11].

With the broad aim of gaining insights into the opportunities for strengthening



performance measurement and its usefulness in driving improvement in Ontario,
this study looked closely within Ontario and comparatively with Europe exploring (1)
why hospital managers worked with performance data; (2) what kind of data fed into
this work; (3) how performance data were used; and, additionally,(4) Ontario-specific

barriers to the use of performance data.
Methods

A survey-based descriptive cross-sectional study was conducted in 2019 among mid-level
managers working in Ontario hospitals. The survey elicited information on the use
of performance data for managerial decision making. A similar survey, conducted
by the same core research team in the European context, provided the basis for the

survey design and comparative analysis of results [11].
Survey design, questionnaire adaptation and piloting

The original survey questionnaire was developed, validated and used in a study among
European hospital managers in 2019 as described in detail in a published scientific
paper [11]. This study involved 125, mostly mid-level, hospital managers from 23 Eu-
ropean countries, participants in the European Hospital and Healthcare Federation’s
exchange program [27]. For use in Ontario, the previously developed questionnaire
was amended and re-validated. To validate questions meeting their measurement
goals, five individual face-to-face cognitive testing interviews were conducted between
October 25 and 30, 2019, involving mid-level managers working in Greater Toron-
to Area—based hospitals [28]. The final questionnaire consisted of 29 mandatory
open- and closed-ended questions and was structured in four parts as shown in the
questionnaire in Appendix 1. The questionnaire was set up and distributed through

an online surveying platform.
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Study population, questionnaire
dissemination and data collection

The target population of the study were mid-level hospital managers working in On-
tario hospitals. In collaboration with the OHA, all 141 OHA member organizations
essentially representing all the hospitals in Ontario, were contacted. Hospitals were
approached directly by the OHA with an e-mail containing a brief explanation of the
aim, scope and timeline of the study and the link to the online questionnaire. Invita-
tions included a request to disseminate the questionnaire throughout organizations,
specifically targeting mid-level directors and managers. Participation was voluntary,
and respondents had the option to either remain anonymous or to provide contact
information — only available to the OHA — if they opted to be informed on the results
and included in potential follow-up work. No data on sex or gender of the participants
were collected. The questionnaire was disseminated on December 4, 2019, with
weekly reminders sent until December 20, 2019. Data collection was finalized on

January 6, 2020.

Data analysis and the comparison to the
results of the European survey

Descriptive univariate analysis of data was conducted using R (v.3.6.1) on a full sample
of respondents who were, for certain segments of the analysis, grouped by their re-
ported managerial position and the type of hospital they worked for. The OHA criteria
for grouping hospitals were used for the stratified analysis [29].

We analyzed the survey data by addressing the broad questions of “why, what and
how” of performance data use. The “why” focused on motivation, benchmarking
and confidence in data. The “what” looked at data domains and sources and was an-
chored in the Performance Assessment Tool for Quality Improvement in Hospitals
framework developed for the World Health Organization [30]. The “how” explored
the use of managerial tools and differences in patterns of use between managerial

roles. Finally, Ontario-specific barriers to a more impactful use of performance data



among hospital managers were analyzed.

Responses from the European study were used to compare survey results between
Ontario and Europe for questions that were identical in both [11]. Likert scale responses
were recoded, frequency distributions calculated, and statistical significance identified
by observing non-overlap between 95% confidence intervals (CIs) of the means be-
tween results from the two surveys. Additionally, to validate the internal consistency
of responses, a reliability coefficient was calculated using data from organization-level
questions originating from hospitals with the highest number of individual responses.

Although this was primarily a descriptive, quantitative study, throughout the paper,
quantitative results are illustrated and contextualized with respondents’ verbatim

quotations, provided in the questionnaire’s open-ended questions [31].

Results

Characteristics of the study population

Individual respondents, working in 61 different hospital organizations in Ontario,
provided 236 full responses. This made up 43% (61/141) of all OHA member hospitals,
from all five Ontario health regions (Government of Ontario n.d.). The majority of
responses came from community (61%, 144/2306), large acute teaching (16%, 37/230)
and small (8%, 19/236) hospitals.

Most survey respondents self-identified as mid-level hospital managers (82%,
193/236). Their roles equally involved managing support of care processes, such as
quality, human resources, information technologies and financing (50%, 97/193), and
managing clinical care processes (50%, 96/193). Less than a fifth of all respondents

(18%, 43/236) managed plans and strategies for entire organizations. Demographic

characteristics of study participants in Ontario were comparable to those in the Eu-

ropean study as shown in detail in Appendix 2.

Respondents from seven hospitals, six community and one paediatric, provided
42% (98/2306) of all responses. This uneven sample distribution across organizations
was used to assess internal consistency of responses. Cronbach’s alpha values of 0.781,

0.831 and 0.852 for the three hospitals providing most responses (two community
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hospitals with 840 and 560 data points and a paediatric hospital with 490 data points)

confirmed high internal consistency of the responses received.

Why is performance data used? Motivation,
benchmarking and confidence in data

Mid-level managers reported that the primary motivation of the hospital to collect
and report performance data was external accountability, specifically to ensure that
externally set standards and goals are achieved. However, mid-level managers noted
that their own motivation as individuals was to drive internal improvement, regardless
of achieving set goals. Both organizational- or hospital-level and individual motivation
to work with performance data were self-assessed to be significantly higher among
Ontario participants, compared to the European cohort of hospital managers. These

results are summarized in Table 1.

Levels and types of Ontario (N = 236) Europe (N =125)
performance data use Mean (0-4) 95% Cl Mean (0-4) 95% Cl

Organization level

Internal assurance 3.38 [3.28,3.48] 319 [3.05, 3.34]
Internal improvement 3.43 [3.33,353] 315 [3.00, 3.30]
External accountability 3.52 [3.42,3.62] 316 [3.00, 3.32]
External benchmarking 314 [3.03,3.25] 2.73 [2.54,2.92]

Routine, daily work

Internal assurance 3.37 [3.27, 3.47] 3.02 [2.84,3.20]
Internal improvement 3.48 [3.39,3.57] 310 [2.94,3.26]
External accountability 313 [299,3.27] 291 [2.72,310]
External benchmarking 3.04 [2.92,316] 2.59 [2.39,2.19]

Table 1: Motivation to report and collect performance data on an organizational level and on the level of respondents’ routine
work. Likert-scale responses were recoded (from 0 =not important to 4 = very important), and means of recoded values, with
95% confidence intervals (Cls), are presented here. Non-overlap of 95% Cls indicates statistical significance. Values of the
Ontario study presented in bold indicate statistically significant differences with those from the European survey. For details

on the European survey, including participating countries, please refer to lvankovic et al. 2020.



Respondents provided examples of using performance data for managerial decision
making in their routine work. Selected free-text responses, illustrative of different

managerial uses, are presented.

‘Performance data [are] utilized to determine areas of focus for our annual quality improve-
ment plan. For example, [a] fall causing harm was an issue for the organization and, as
such, it became an important goal as well as an indicator.’

— Director of quality, patient experience and patient safety

The preparation of the annual budget requires an understanding of the hospital’s ability to
overcome contractual economics and other cost pressures in balancing the budget[’s] bottom
line. This includes service volumes and understanding of the Ontario Cost Distribution
Methodology results to determine if the hospital is an outlier in terms of performance and
the delivery of care. In addition, an assessment of population demographics is necessary to
understand [the] unique patient needs of our catchment area. Closing budget gaps include
a review of cost per weight case by category and a comparison of areas of service to peers.’

— Director of finance

‘I use performance data to justify request[s] for additional resources [such as staff].’

— Human resources director

‘[We use performance data] to identify program quality improvement (QI) goals and QI
change initiative priorities as well as to validate that changes have led to improvements. For
example, we identified the opportunity to participate in a National Baby Friendly Initia-
tive QI Collaborative to improve our exclusive breastfeeding rates at hospital discharge for
women who intend to exclusively breastfeed because our rates were 25% below benchmark.’

— Director of maternal and child health

Survey results also revealed significantly more use of performance data for benchmark-
ing purposes in Ontario, compared to the European cohort of hospital managers. More
than a half (57%, 130/228) of Ontario respondents replied that the performance data

from their organizations get used “a great deal” or “considerably” to benchmark with
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other comparable organizations, while only around a third of European respondents

(36%, 37/104) replied the same way.

‘We are working on making improvement[s] in our emergency department wait time for ad-
mitted beds. We use the provincial data to contact organizations that are doing well to see
what ideas worked for them and if we can implement them here. Then we look at our data
the following month to see if the changes made an improvement and whether it sustained.’

—Quality and patient experience manager

Although European respondents reported less use of benchmarking, they found it
significantly more useful for guiding improvement in their daily work (means of the
recoded Likert scale responses were 2.66 and 2.29 with 95% Cls [2.48, 2.84] and
[2.14, 2.44], respectively).

Both European and Ontario respondents expressed moderate confidence in reli-
ability of performance data collected and used in their organizations (means of the
recoded Likert scale responses were 2.47 and 2.39 with 95% Cls [2.30, 2.64] and [2.20,
2.52], respectively). Both cohorts also felt that decision making based on performance
data made it significantly easier for them as managers to explain and justify their
decisions (means of the recoded Likert scale responses were 3.00 for European and

2.71 for Ontario respondents with 95% Cls [2.87, 3.13] and [2.58, 2.84], respectively).

What domains of performance data, and from which
sources, feed into data-driven decision making?

For most dimensions of data, considerable organizational performance data collec-
tion, reporting and use were reported, with a distinct cascading pattern. Compared
to their European counterparts, Ontario managers reported significantly more work
with patient and staff safety-related data, as well as patient-reported data, as shown

in detail in Figure 1.
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Figure 1: Reported collection, reporting and use of performance data through various data types (Ontario: N = 236, Europe: N =
125). Means calculated from recoded Likert-scale responses (from 0 = not at all to 4 = a great deal) are presented on a cropped
vertical axis (range 2.10-3.50). Error bars represent 95% confidence intervals (Cls) for each mean. Non-overlap of 95% Cl bars

indicates statistical significance.



Data sources used the most for performance data, in both Ontario and Europe, were
administrative and electronic health records (EHRs). Accreditation and patient-reported
data were used significantly more among Ontario respondents, while population-based

registry data were the least used data source as shown in Figure 2.

How much are the following data sources used as performance data in your organization?

150 170 190 210 230 250 270 290 310 330 350

Electronic health records —_—
Administrative records —
Population survey data —
Patient-reported data (outcome and experience)* —
Disease/condition-based registries —
Population-base registries e
Third-party assessments (e.g. accreditation)* =
Requlatory inspection data =
Ontario Europe

Figure 2: Reported data sources used to populate performance data and indicators (Ontario: N = 236, Europe: N = 125). Likert-
scale responses were recoded (from 0 = not at all to 4 = a great deal). Horizontal axis shows cropped (range 0.00-3.50) means
of recoded values. Error bars represent 95% confidence intervals (Cls) for each mean. Non-overlap of 95% Cl bars and an

asterisk (*) next to the label indicate statistical significance.

Almost all the respondents in Ontario reported accessing data from internal
sources (99%; 234/2306), with more than half additionally accessing performance
data from external sources (56%; 131/2306). As external sources, the majority used
data provided by the Ministry of Health (77%; 101/131), LHINS (72%; 94/131) and the
Canadian Institute for Health Information (70%; 92/131).

‘I work as a senior analyst in decision support, so I regularly extract and present performance
data from internal and external resources. Once I have extracted the data, I review them and
make decisions based on the “story” that the data are telling me. I also manage the coding
department, so I regularly review performance data to determine our hospital’s results. If

the indicators are showing negative results, I will then audit charts to determine if staff are
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coding according to national coding guidelines and standards, or if there is a need to reach
out to physicians regarding documentation initiatives.’

— Decision support systems manager

How does performance data get collected, reported and
used and what are the use patterns and tools used?

Ontario managers reported moderate to considerable participation in collecting data,
preparing reports and using performance data for decision making in their routine
work (means of recoded Likert scale responses were 2.35, 2.39 and 3.00 with 95% CIs
[2.20, 2.40], [2.24, 2.54] and [2.88, 3.12], respectively). This was significantly more than
that reported by managers in Europe (means of recoded Likert scale responses were
2.09, 2.02 and 2.57 with 95% Cls [1.88, 2.30], [1.81, 2.23] and [2.38, 2.76], respectively),
except for the collection dimension.

The extent of use of performance data for decision making were similar between
clinical and non-clinical managerial staff in Ontario. However, non-clinical manag-
ers participated significantly more in preparing reports based on performance data
(means of the recoded Likert scale responses for the reporting dimension for clinical
and non-clinical managers were 1.88 and 2.74 with 95% CIs [1.67, 2.09] and [2.55,
2.93], respectively). Results did not show significant differences in the extent of use of
performance data between more (over 10 years) and less (under 10 years) experienced
hospital managers in Ontario (means of the recoded Likert scale responses were 3.02
and 2.98 with 95% CIs [2.83, 3.21], [2.84, 3.13], respectively).

A large majority of Ontario respondents reported using business intelligence tools,
such as scorecards and dashboards, to report on performance data in their organiza-
tions, significantly more than those in Europe. The exception was the use of control

charts, which was more common in Europe, as shown in Figure 3.



Which methods and tools are used to report performance data in your organization?
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Control charts __

" ontario [ Europe

Figure 3: Methods and tools used to report performance data (Ontario: N = 236, Europe: N = 125). Horizontal axis presents the

percentage of all respondents who replied positively for each category of reporting methods and tools.

Barriers to the use of performance data in Ontario

Timeliness and accessibility of data were recognized as the most important barriers
to using performance data as shown in Figure 4. Additional barriers emerged from
the free-text replies: (1) appropriateness, relevance and usefulness of performance
data; (2) physician engagement, user buy-in and “audience appetite”; (3) data “over-
load,” excessive workload, lack of time and staft to work with the data; and (4) lack of

confidence in systems that collect data, their accuracy and lack of consistency.
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How much do you consider each of the following as barriers to you using performance data and information? (Ontario)

Support from management | |
Timeliness of data A
Trust in data A
Comfort with using it | e
Access to information e
0,00 0,50 1.00 150 2,00 2,50 3,00

Figure 4: Barriers to the use of performance data (Ontario: N = 236). Likert-scale responses were recoded (from 0 = not at
all to 4 = a great deal). Horizontal axis presents cropped (range: 0.00-3.00) means of recoded values. Error bars present 95%

confidence intervals (Cls). Non-overlap of 95% Cl bars indicates statistical significance.

‘Poor performance on our dashboard prompted us to dive [deep] infto] understanding what
exactly was happening. We figured out that poor data quality and duplicate cases remaining
open in the system were [some] of the bigger contributors.”

— Quuality improvement specialist

Discussion

This study aimed to provide insights into the use of performance data for managerial
decision making in Ontario hospitals and to draw comparisons with Europe [11]. In
general, the Ontario results showed considerable use of performance data among sur-
veyed mid-level hospital managers, albeit with room for improvement. Compared to
the European cohort, there seemed to be more use of performance data for managerial
decision making in Ontario. Ontario managers reported accessibility, appropriateness
and timeliness of data, as well as human resources and engagement to work with data,
to be the most important barriers in performance data utilization.

Organization-level use of performance data was mostly motivated by external ac-



countability and quality assurance, while the routine, daily work of mid-level hospital
managers in Ontario favoured its use for driving quality improvements. Despite more
extensive use of data for benchmarking among Ontario respondents, their European
counterparts found benchmarking more valuable for guiding improvement efforts in
their daily work. In light of the ongoing OHT Performance Measurement Framework’s
development and implementation in Ontario, these results indicate that summative
(quality assurance) and formative (quality improvement) functions of performance
data, as well as different approaches to benchmarking, merit further research and
discussion on the provincial level [32-36].

Both Ontario and European respondents showed similar cascading patterns of
performance data collection, reporting and use — indicating more is collected than
reported and finally used for managerial decision making. There seemed to be more
activity with performance data use in Ontario in general, especially with data do-
mains related to patient and staff safety and those reported by patients. Interestingly,
the collect-report-use slope seems to be more pronounced for data categories that
are mandatory to collect and report, such as patient and staff safety, as opposed to
non-mandatory ones, such as patient-reported data.

As data sources, administrative records were used the most by both Ontario and
European respondents, followed by EHRs. Interestingly, Ontario respondents reported
using accreditation and patient-reported data almost as frequently as EHR data. These
findings indicate that the already present, real-world and patient-reported nature of
performance data sourced from different datasets needs to be carefully considered.
This is especially true when discussing mechanisms to improve and appropriate in-
dicators to capture the integration and coordination across providers and integrated
care networks, such as the newly formed OHTs. Considering the care integration and
population health management focus of these initiatives, a closer look into the use
of population-based registries, which is more prevalent in Europe, and data linkage
possibilities seems warranted. It is important to note a more homogenous nature of
accreditation data across Ontario, whereas what accreditation means, if it is performed
and how it is performed differs significantly between European countries [37,38].

Accessibility and timeliness of data emerged as the biggest barriers to perfor-

mance data utilization in Ontario. Respondents also noted issues of appropriateness
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of existing metrics, human resources and engagement to work with data, as well as
confidence in systems that collect data. These findings partially mirror the results of
a recent study on barriers across European health information systems and enforce
the need for sharing and learning from international experiences [39]. In Ontario,
as well as worldwide, the COVID-19 pandemic resulted in a more proactive use of
performance data by hospitals, often using more timely data and predictive analytics,
mostly to manage urgent capacity bottlenecks. Sustainability of these efforts, and
their influence on readiness to use data across levels of care, in line with the OHT
transformation, surely merit further research [40,41].

Research on the specific role of middle management in hospitals suggests that
this managerial layer is vital to successful adoption of innovation, based on data-driv-
en managerial decision making [42]. Despite various initiatives over time, including
quality improvement program-based pay-for-performance schemes for executives
and managers, alignment of external reporting and internal improvement remains,
according to our study findings, a challenge. It is becoming increasingly clear that in
order to streamline processes, improve outcomes and reduce variation, work of middle
managers needs to be better understood and supported, to which this study adds. On
the other hand, increasing requirements to measure and report significantly add to
the “data burden” and are becoming a questionable investment of resources. Some
evidence shows that more focus on collecting and reporting data might be harmful,
resource-wise, to working on patient care and improvement initiatives. Still, without
performance data, it is impossible to say whether improvements work in providing
better care and outcomes, calling attention to the delicate balance between collecting
too much and using too little.

This study has several strengths. To our knowledge, this was the first comparative
study exploring patterns of performance data use among middle managers in hospi-
tals across Canada and Europe. Working with professional organizations — OHA in
Ontario and HOPE in Europe — allowed for direct access to relevant cohorts of target
study participants. We also recognize potential limitations of this research. Sam-
pling approaches differed among the two cohorts, with the European study targeting
potentially more proactive participants to the professional development program. It

must be acknowledged that the contexts and ways in which healthcare systems work



between, and among, European countries and Ontario also differ significantly. On-
tario respondents present a more homogenous cohort compared to that of European
managers, working in 23 different countries and health systems around the continent.
We are aware this limits the generalizability of findings and hinders certain aspects of
comparison between Ontario, Canada, in general, and Europe — as does the perception-
and opinion-based nature of the survey used. Also, distribution of responses in the
Ontario survey showed signs of unevenness across organizations, with almost half of
all the responses coming from only seven hospitals — a fact that we tried using to our
methodological advantage by calculating internal consistency of the results received,

but one which surely limits generalizability of our findings.

Conclusion

Comparative studies on performance intelligence production and use, such as this
one, can facilitate learning across jurisdictions. Given the decades of work in Ontario
preceding this study, the differences to results in Europe are far from surprising, but
they still do provide a pre-pandemic snapshot of the fast-changing performance data
landscape. Our study findings also signal the importance of middle managerial staff in
moving from assurance-based to improvement-based work and developing sustainable
learning health systems and potentially encourage policy makers and system manag-
ers to further bridge existing gaps in use of data for continuous quality improvement.
Implications for further positioning of Ontario hospitals in the patient-centred care
and population health management era, emphasized by the OHT reform and chal-

lenged through the COVID-19 pandemic, remain to be seen.
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Abstract

Data and digital infrastructure drive collaboration and help develop integrated health-
care systems and services. COVID-19 induced changes to collaboration between
healthcare organisations, which previously often happened in fragmented and com-
petitive ways. New collaborative practices relied on data and were crucial in managing
coordinated responses to the pandemic. In this study, we explored data-driven collab-
oration between European hospitals and other healthcare organisations in 2021 by
identifying common themes, lessons learned and implications going forward. Study
participants were recruited from an existing Europe-wide community of mid-level
hospital managers. For data collection, we ran an online survey, conducted multi-
case study interviews and organised webinars. Data were analysed using descriptive
statistics, thematic analysis and cross-case synthesis. Mid-level hospital managers
from 18 European countries reported an increase in data exchange between healthcare
organisations during the COVID-19 pandemic. Data-driven collaborative practices
were goal-oriented and focused on the optimisation of hospitals’ governance functions,
innovation in organisational models and improvements to data infrastructure. This
was often made possible by temporarily overcoming system complexities, which would
otherwise hinder collaboration and innovation. Sustainability of these developments
remains a challenge. Mid-level hospital managers form a huge potential of reacting
and collaborating when needed, including rapidly setting up novel partnerships and
redefining established processes. Major post-COVID unmet medical needs are linked
to hospital care provision, including diagnostic and therapeutic backlogs. Tackling
these will require rethinking of the position of hospitals within healthcare systems,
including their role in care integration. Learning from COVID-19-induced developments
in data-driven collaboration between hospitals and other healthcare organisations is
important to address systemic barriers, sustain resilience and further build transfor-

mative capacity to help build better integrated healthcare systems.



Introduction

Since 2020, the world has faced unprecedented challenges posed by the COVID-19
pandemic [1,2]. To counter negative effects on individual and population health,
healthcare organisations and individuals participated in understanding, managing

and communicating the crisis [3-7]. This included urgently tackling the direct threat

of a novel infectious disease outbreak while at the same time dealing with major dis-

ruptions to the provision of routine health care services [8-13]. Notably, the pandemic

caused significant diagnostic and therapeutic backlogs in the provision of hospital

care [9,14,15]. The collaboration between hospitals and other healthcare organisa-

tions, historically often fragmented and competitive, was replaced with goal-oriented
collaborative practices, relying heavily on data [16-18]. Consequently, the pandemic
highlighted the need for health data that is relevant, accurate, timely, secure, inclusive,
available, complete, linkable and comparable [19,20].

Beyond COVID-19, Europe is faced with ageing populations, health workforce
shortages and increasingly unequal societies [21-23]. Tackling these challenges, in a
sustainable manner, requires redesigning service delivery patterns and better integra-
tion of care provided by hospitals and other types of health care organisations. Data
and digital infrastructure are hugely important in driving this transformation [24,25].

Data-driven collaboration in healthcare ranges from data-informed interpersonal
communication to fully automated collection, analysis and exchange of data between
organisations and systems [26-28]. Having and sharing data proved crucial for deci-
sion-making on all levels during the pandemic [29]. This included clinical records
of COVID-19 patients but also data on acutely relevant resources, such as hospital
capacity, staff, personal protective equipment and respirators. Majority of scientific
and anecdotal accounts reported increased data sharing and collaboration between
clinicians, clinical and public health healthcare organisations, governments and citizens,
hospitals and long-term care organisations, and between the public and the private
sector in healthcare [30-36]. However, a knowledge gap exists in understanding the
extent, nature and sustainability of these practices from the perspective of mid-level
hospital managers in Europe.

As a European platform of national hospital and healthcare associations, the Euro-
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pean Hospital and Healthcare Federation (HOPE) has a long history of building and
maintaining a community of hospital managers [37]. During the COVID-19 pandemic,
this community has been on the front lines of tackling the crisis, making them highly
relevant stakeholders in exploring data-driven collaboration between hospitals and
other healthcare organisations.

In this study, we focused on the perspective of mid-level hospital managers around
Europe in 2021, during the second year of the COVID-19 pandemic. We aimed to explore
(i) what happened to data-driven collaboration between hospitals and other healthcare
organisations, (ii) what were the common themes of these collaborative efforts and

(iii) which lessons — for practice, policy and research — can be learnt, going forward?

Methods
Study design, participants and definitions

We conducted an explanatory sequential mixed-methods study, using a survey, case
studies and webinars [38]. Our core research team of healthcare performance intel-
ligence researchers, worked in collaboration with the HOPE Secretariat. HOPE rep-
resents national hospital and healthcare organisations from 30 European countries and
has, since 1981, organised a professional training scheme called the HOPE Exchange
Programme [39]. Aimed at mid-level hospital managers, the Exchange annually in-
volves around 150 participants and consists of a four-week visit to hospitals and other
healthcare organisations in another, host country and ends with a joint conference.
Due to the COVID-19 pandemic, the Exchange did not take place in 2020 and 2021.

2019 and 2022 Exchange participants, their local hosts and the wider HOPE
community were involved in this study. Research steps included an online survey,
semi-structured case-study interviews and webinars, all of which were used for data
collection. The webinars were also used for data validation.

The research team previously worked with HOPE and the 2019 Exchange Pro-
gramme participants on a study exploring managerial use of performance data in

hospitals [40]. This implied joint understanding of relevant concepts, used in this



study, such as data and public health institutions. For instance, study participants were
aware that data inferred both individual, patient level data as well as operational-level
performance data. Likewise, public health institutions were specifically understood
as national, regional and local organisations that deal with disease and risk factor
surveillance, epidemiologic investigation, public health research and response to

public health emergencies [41].

Survey

An online survey was conducted, eliciting information on data-driven collaboration
between hospitals and other healthcare organisations across Europe in 2021. The
inclusion criteria for participation were involvement in the 2019/2022 Exchange as a
participant or local host and working in a hospital, which treated COVID-19 patients.
Considering the increased workload on hospital staff during the pandemic, the survey
was developed in a one-minute format, and was tested and administered in English,
using Typeform™ [42]. Cognitive pretesting took place in November 2020 and involved
six testers from five countries (Appendix 2: Survey cognitive testing informants), one
of whom was a native-English speaker [43]. Pretesting prompted survey language edits
to improve understandability for non-native speakers. The survey finally consisted
of nine mandatory closed-ended questions and one optional open-ended question
(Appendix 3: Online survey). Invitations were sent via email through the HOPE Sec-
retariat. Participants were informed about the voluntary and anonymous nature of the
study, its objectives and the intended dissemination of results through webinars and
a scientific publication. The survey was launched on 12 January 2021, two reminders

were sent, and the data collection ended on 16 February 2021.

Multiple-case study

For the multiple-case study, we engaged in a series of semi-structured interviews,

collecting cases of working with COVID-19 data in hospitals and exchanging data with
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other health care organisations. Survey results informed the design of the case study

guide (Appendix 4: Case study interview invitation). Following invitations though the

HOPE Secretariat and HOPE National Coordinators in April 2021, eight mid-level
hospital managers accepted the invitation for an interview. Remote video interviews

took place between 21 April and 22 June 2021 and were recorded following verbal
approval by participants. All interviews were conducted by the first author in English,

each lasted on average 30 minutes and the recordings were transcribed for the analysis.

For context, Table 1 provides an overview of recent, COVID-induced health data

108  and governance developments in the eight European countries included in case studies,

as reported by the OECD [44,45].

NL FI BE FR IE MD PL

New technologies to improve
health data availability, access-

. . . No No Yes No No NA Yes
ability, sharing or data privacy

and security protections

Legal, requlatory or policy
reforms to improve health data No No Yes No No NA Yes

availability, accessability or sharing
As a result of COVID-19,

country has introduced:

Legal, requlatory or policy
reforms to improve health data Yes No Yes No No NA Yes

privacy or security protections

Financial incentives to improve
health data availability, access-

- . . No No Yes No No NA No
ability, sharing or data privacy

and security protection

As aresult of COVID-19, im-  Timeliness Yes No Yes No No NA Yes
provements to key national

personal health datasets Quaty. coverage, and/ Yes No Yes No No NA Yes

. . or completeness
were made in terms of:

Table 1: Overview of COVID-induced developments in health information systems, in countries contributing to country cases, in
this study. NA=Data not available. Two-letter country codes: NL=the Netherlands, FI=Finland, BE=Belgium, FR=France, IE=Ireland,

MD=Moldova and PL=Poland.



Webinars

The HOPE Secretariat and the research team jointly organised two webinars to engage

with stakeholders and to present, validate and discuss survey and case study find-

ings. HOPE National Coordinators, local Exchange hosts and Exchange Programme
participants were invited. The first webinar took place on 26 February 2021 for one
hour and involved 45 participants. Research team presented the survey results and
moderated a panel and audience discussion, involving cognitive testing informants
(n = 4). The second webinar was organised on 11 June 2021, lasted 9o minutes and
involved 35 participants. Research team presented four case studies, collected prior
to the webinar, and moderated another panel and audience discussion, involving case
study informants. Both webinars were recorded in agreement with participants and

made publicly available through HOPE’s YouTube channel [46,47].

Data analysis and research design assessment

Survey data were analysed in Excel using descriptive univariate statistics, for closed-end-

ed questions and thematic analysis, for the open-ended question [48,49]. Interview
and webinar transcripts were used for case study analysis, employing the cross-case
synthesis methodology and deductively identifying thematic patterns, again using
Excel [50]. Starting with theoretical proposition, based on initial survey results, the
analytical aim was to maintain case integrity and contrast and compare any patterns

across the cases, presenting them as lessons learnt and future implications.

Key validity aspects of case study research design were accounted for and continu-

ally assessed: (i) construct validity, by triangulating survey, interview and webinar data
and also by reviewing key informants case study reports during webinars; (ii) internal
validity, through clear research framework development and pattern matching with
survey findings; (iii) external validity, by employing the analytic generalisation approach
and defined criteria for the case study selection and (iv) reliability, by developing and

publishing the case study guide (Appendix 4: Case study interview invitation) [50].

Data analysis was conducted by the first and reviewed by co-authors. Close engage-
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ment with relevant stakeholders, through webinars, was also used for dissemination
and validation of the survey and interview results. The study methodology adhered
to the Consolidated Criteria for Reporting Qualitative Research (Appendix 1: COREQ
Checklist) [51].

Ethical approval

The research protocol was developed in accordance with the ethical requirements
of the primary research affiliation to Amsterdam University Medical Centers of the
University of Amsterdam. Participants provided verbal consent at the start of webinars
and interviews. Confidentiality was assured by removing identifying information
throughout the paper. One participant withdrew their consent after having participat-
ed in a case study interview, due to unclear organisational policies. Those data were

deleted, and the results were not used.

Results
Participants

Approximately 250 healthcare managers were invited to participate and one-third
completed the survey (86/250; 34.4%). Respondents that replied not being affiliated
to hospitals treating COVID-19 patients were excluded from further analysis. The re-
maining 62 full replies, from respondents working in 18 European countries, mostly
came from Poland (10/62; 16.1%), the Netherlands (9/62; 14.5%) and Austria (6/62;
9.7%). Respondents were usually affiliated to larger, regional or teaching (25/62;
40.3%) and university hospitals (24/62; 38.7%). For subsequent research steps, eight
key informants, from seven different countries, contributed to case study interviews
(Appendix 5: Case study interview informants). A total of 8o participants joined the

two webinars.



Survey study: Data-driven collaboration during COVID-19

When asked about the best metaphor for their organisation’s COVID-19 data exchange
with other hospitals and healthcare organisations, around a half of the survey respon-
dents compared their affiliated hospital to “an island connected by the bridge” (29/62;
46.8%) and half to “an island connected by a ferry boat” (29/62, 46.8%). Only a few
opted for “an isolated island” metaphor (4/62; 6.4%).

Three-quarter of respondents reported in increase in collaboration between their
affiliated hospitals and other healthcare organisations during the COVID-19 pandemic
(scores = 4 or 5; 46/62; 74.2%). Recoded Likert-scale response score average was 3.98
(N = 62) along a gradient from “collaboration decreased” (score = 1), through “it stayed
the same” (score = 3) to “collaboration increased” (score = 5).

The extent of COVID-related data exchange between respondents’ affiliated hospi-
tals and other healthcare organisations was also assessed. Data exchange with public
health institutions was on average close to “real-time”, while it mostly happened “ad-hoc”

with other hospitals, long-term care institutions and primary care providers (Figure 1).

Never Ad-hoc Daily/Real-time

Public health institutions
Long-term care institutions
Primary care providers
Other hospitals
Figure 1: “To what extent does your hospital exchange COVID-related data with the following organisations and their data
systems?” Perceived level/intensity of COVID-19 data exchange between respondents’ hospitals and other healthcare organ-

isations (N = 62). Note: Diamond shapes represent recoded Likert-scale responses averages (from 1= “Never", through 3 =

“Ad-hoc” to 5 = “Daily/real-time"). NA = Not applicable.

When elaborating on lessons learnt with the exchange of COVID-19 related data, free-

text replies could be grouped into “positive”, “negative” and “neutral” sentiments, as

presented in Table 2 below.
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Sentiment Lessons learnt

Pandemic as an opportunity for more data-driven interaction and collaboration.
COVID-19 testing and vaccination as a test for existing data systems.

Positive Improvements in semantic and technical aspects of data exchange.
Improved links to other care levels and organisations.

Improved links within organisations themselves.

Nothing changed.
Neutral

Still a lot to learn.

Siloed data systems and governance.
Negative One-directional sharing of data.

Data production increased but in a disorganised way.

Table 2: “Please elaborate on lessons learnt with the exchange of COVID-19 related data”. Free-text replies grouped following

thematic analysis (N = 30).

Multiple-case study: Common themes
of collaborative practices

A number of common themes were identified through the case study analysis. Im-
provement and innovation initiatives dealt with streamlining governance. Hospitals
around Europe established new and strengthened existing partnerships. This often
required re-engineering care provision models and improving data infrastructure.

Engaging in, more or less formalised, public-private partnerships (PPP) based on
data sharing, was often mentioned, as a form of COVID-19-induced collaboration for
hospitals around Europe.

In a case study from Belgium, an existing network of five major Brussels-based
public and academic hospitals invited the two largest private hospitals in the area to

join the network.

“The discussion to add private hospitals to the network started already pre-COVID but when
COVID-19 struck, the decision was made in two days. Private hospitals accepted the invi-

tation, and the collaboration started by holding weekly meetings of medical directors of all



seven hospitals. The collaboration was supported by the newly developed data dashboard,
used by all participating hospitals, with real-time information on bed capacity as well as
protective and therapeutical equipment capacity. This was later expanded with the ability to
share patient summary health records. Data needed for the dashboards was promptly defined,
collected and shared within the network. It was all done very fast, so data quality was bad
in the beginning, especially differences in data definitions across data sets. It improved over
the first few months of the pandemic, though. This shared data were widely used, especially
for managing and facilitating patient transfers between hospitals. It worked within the re-
gion, across Belgium but also with other countries, such as Germany and the Netherlands.”

— Key informant #3

Safety net agreement in Ireland, between the Health Service Executive and multiple
private hospitals, was yet another example [52]. This enabled provision of surge ca-
pacity care to patients in private hospitals during the pandemic’s peaks and dealing
with backlog in diagnostic and therapeutic procedures, following peaks. Prior to the
pandemic, public and private hospitals in Ireland shared little to no data between each
other. To be able to link data across organisations, a nation-wide temporary unique

patient identifier was introduced.

‘Administrators in the public hospital would first assign this number to a patient and then
communicate it to the private hospital. Private hospitals then logged everything under this
code. This worked well but was very manual. Input, print, scan, email...”

— Key informant #5

Similar PPP arrangements were put in place in France, with the private sector taking
over some of the recovering COVID-19 patients from public hospitals, to relieve the

pressure on intensive care bed capacity and staff there.

“This was all facilitated by the newly developed data system, mostly focused on capacity
management, and coordinated on the national level at the Ministry of Health. It worked
surprisingly well and fast.’

— Key informant #4
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Patient transfers among hospitals and other healthcare organisations, supported by
rapid advancements in data infrastructure, were also a common theme. For example,
in the Netherlands, starting in Amsterdam and then expanding to the whole North-Hol-
land province, hospitals and long-term care (LTC) organisations upscaled the use of
existing data systems, and introduced new ones, to exchange information on geriatric
patients [53]. Besides being able to transparently see and manage hospital and LTC
bed capacity real-time, these newly introduced systems also enabled the exchange of
doctor and nurse letters and soon after full patient electronic health records among

organisations.

‘Collaboration increased substantially between hospitals themselves and with LTC but also
with insurance companies. Starting with hospital to LTC communication, these new data
solutions were not only used for LTC capacity planning and patient data transfer but also for
other COVID-19 intensive care patients and the fair share agreement. Because of COVID-19,
everybody knows so much more about each other these days.’

—Key informant #1

Most cases mentioned changes and improvements to care provision that went beyond
collaboration for capacity management and patient transfers. In many cases, care
provision also significantly shifted outside of hospital walls, often aided by a more
widespread use of telehealth services. Informants emphasised the importance of
available and interoperable patient data for this kind of collaboration. Additionally,
reimbursement schemes for teleconsultation services proved crucial in the increased
uptake from the providers’ side.

During the pandemic, healthcare workforce demand exceeded supply, with data
collection burden increasing at the same time. To partly tackle this issue, the Polish
Armed Forces provided support to civilian healthcare services in Poland. Soldiers
were deployed to all public hospitals where they assisted, among other activities, in
collecting data on bed and protective equipment capacity multiple times a day and

communicating those to the regional coordinators from the Ministry of Health.

‘It was kind of strange to see soldiers roaming around hospitals, but they did help us quite a



lot, allowing us to focus more on patients, and we are grateful for that.’

— Key informant #8
Lessons learnt

Informants were encouraged to summarise lessons learnt and their predictions for
the future of data-driven collaboration and sustainability of changes introduced during
the pandemic.

First lesson was that allowing individuals and organisations to temporarily over- 115
come or bypass usual system complexities helped deal with the crisis more effectively.
This, among others, included establishing interorganisational, and often public-private,
partnerships and collaboration. However, sustainability of these efforts remained

questionable. An informant commented:

‘Firstly, this emergency thinking needs to stop. Sure, some longer lasting improvements will
come out of this situation and stay but new challenges will also pop up, such as the financial
sustainability of the system, which was mostly ignored during COVID-19. Also, catching-up
on delayed care and getting patients back to hospitals, for instance.’

— Key informant #3

Next lesson was that the introduction or upscaling of innovative care provision mo-
dalities, such as the use of telehealth services, helped manage the pandemic better.
Again, most informants agreed that the continued use of such care provision modalities

will require introduction of more permanent incentivising reimbursement systems.

‘Hospitals in this country are usually competing with each other. Right now, it is ‘we’ but [
fear we will soon go back to ‘us’... mostly because of volume-based contracting agreements.’

—Key informant #1

Finally, the pandemic also challenged ongoing or planned health system reforms in
some European countries. The lesson here was that operationally and strategically

managing and improving health systems in “normal” times still must account for



resilience in absorbing and recovering from disruptions, such as a pandemic, and be

able to learn and adapt for the future.

‘We realised how much we lacked linkable data so this might be an opportunity for the future
to work on digitalisation and use private sector’s experience in e-health and data-driven
work to help the public sector out.”

— Key informant #6

116 ‘Following COVID-19 and PPP experiences, the public sector might need to re-think the
ongoing reform process and start using the private sector more. For instance, to clear the
backlog of patients in the public sector, but in a ‘smart’ way, potentially using a bidding
system of some sort.’

— Key informant #s
Discussion

With this study, we aimed to investigate data-driven collaboration that took place be-
tween hospitals and other healthcare organisations in Europe in 2021, during the second
year of the COVID-19 pandemic. We did so by documenting and analysing first hand
experiences of mid-level hospital managers, taking stock of recent developments and
to identifying common themes and lessons learnt from these collaborative practices.

Our research previously focused on middle management in hospitals and their
use of data for operational- and strategic-level decision-making [40]. Building on that
work, in the context of the COVID-19 pandemic and considering the growing rele-
vance and need for integrated care systems and services, we expanded our scope to
look at inter-organisational collaborative practices. Collaboration presents a necessary
element for establishing linkages and coordination, in the continuum leading to fully
integrated care [54]. Many mutually reinforcing, structural and relational, factors drive
collaboration in healthcare. These, among others, include governance, shared goals,
trust and information exchange [55].

The pandemic introduced an unprecedented level of importance and urgency

to act [56,57]. Mid-level hospital managers, participating in our survey, almost never



perceived their hospitals as “isolated islands” and generally reported an increase in
data exchange between hospitals and other healthcare organisations in 2021. This
was especially true for exchanging data with public health institutions, which is
unsurprising, considering an ongoing pandemic. We also identified that data-driven
collaborative practices were highly goal-oriented and focused on improvements to
hospitals’ governance functions, organisational models and data infrastructure. In
practice, this usually meant re-designing care provision, establishing new partner-
ships and optimising data interoperability within and across healthcare organisations.
Findings also signalled that a key enabling factor might have been the ability to tem-
porarily overcome system complexities, which would otherwise hinder collaboration
and innovation. Most cases mentioned establishing, previously hard-to-implement,
private-public partnerships as well as the upscaling of the — previously legally or fi-
nancially limited — use of telehealth services.

On the governance side, collaborative developments included re-thinking existing
competitive economical models, regionalisation and central planning efforts, new
partnerships and improved transparency on capacity and outcomes. These were often
based on data ecosystem communication, enabling further analytics-based insights and
allowing for governance emphasising clear roles, focus on health outcomes, resilient
structures and transparent processes [58]. Re-design of collaborative hospital organi-
sational models mostly took place through innovation in care provision. A common
approach was the substantially increased availability and uptake of telehealth services,
taking place outside hospital walls and involving collaboration with other types and
levels of healthcare services and payers [59-61]. With multiple factors causing almost
universal shortage of relevant health workforce, another major collaboration theme
was the health workforce task shifting, within and between organisations [62,63]. To
secure that the system-level adaptive, absorptive and transformative workforce capac-
ities are used optimally, collaboration focused on staff redeployment, according to
needs, and changes to recruitment, onboarding, and training processes [64,65]. The
needed level of situational awareness, achieved through having access to quality data,
was crucial during the pandemic. Despite many healthcare systems being data-rich,
a robust public health reporting infrastructure, offering actionable and interoperable

data to act during a pandemic, remained a challenge [66]. To additionally support
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these efforts, a more collaborative and transparent approach to reporting and man-
aging hospitals’ bed and equipment capacity, was taken. For instance, the use of data
dashboards, as a collaborative, managerial and public reporting tool, has substantially
increased worldwide during the COVID-10 pandemic and, the research suggests,
might stay, post-COVID-19 [67-69].

Not all developments were perceived positively. For instance, “unorganised increase
in data production” and its “one-directional sharing” were recognised as some of the
shortcomings. Lack of formative feedback, which should be actionable for clinical and
organisational quality improvement work, is a well-researched issue in healthcare
management and integration [70-72]. So are the suboptimal governance approaches
and the lack of strategic planning, related to performance data on both national and
organisational levels [73,74]. Considering the existing academic and policy focus on
data- and analytics-based insights feeding into decision-making as well as on the
evolving role of hospitals in the broader healthcare system context, majority of these
developments are not completely new [75]. In fact, many conceptually and practically
predate the COVID-19 pandemic and have also been elucidated and discussed in our
previous work with the same community of healthcare managers [76,40].

Finally, our findings signalled that, already by mid-2021, introducing new and
maintaining existing collaborations between hospitals and other organisations posed
a challenge. Sustainability of these developments and the long-term strategic planning
of collaborative data governance should benefit from Europe-wide mechanisms such
as the Recovery and Resilience Facility funds and the European Health Data Space
initiative [777].

Discussing integrated clinical care of COVID-19 patients during the pandemic
was beyond the scope of this study [78,79]. However, we hope to have elucidated some
common models and features of data-driven collaboration between hospitals and other
healthcare organisations, which occurred during the pandemic. In turn, these might
help effectively tackle future key system pressures, such as workforce shortages and
long waiting lists for elective procedures. More importantly, as patients — including
those with post-COVID conditions — cross care boundaries in the future, these findings
might signal specific approaches where data-driven collaboration could lend itself to

drive integration.



This work benefited from working with an established community of mid-level
hospital managers across Europe. We used sequential, mixed-methods survey and case
study research methodology and involved research subjects iteratively throughout all
research phases. This methodological approach is recommended when boundaries
between the context — the COVID-19 pandemic — and the phenomenon researched

— data-driven collaborative practices — are less than clear [50]. It also allowed us to
address a relatively broad research question. However, this research approach is also
resource-demanding and calls for substantial investment of time and effort from re-
searchers and considerable motivation and involvement from informants. The latter
was especially challenging, considering the workload and fatigue, which hospital
managers experienced during the COVID-19 pandemic. Further limitation of this work
is the fact that the research results are limited to the HOPE Exchange Programme
participants and are not generalisable to healthcare managers elsewhere. Due to the
purposive sampling and the limited pool of cases in this study, it was impossible to
conduct comparisons between, or within, European countries. Finally, data privacy
considerations and the resulting lack of demographic information on participants did

not allow for a detailed analysis of non-responders.

Conclusion

The COVID-19 pandemic had a major impact on the development of healthcare sys-
tems and health care services during the previous two and a half years. It facilitated
new innovative collaborative models, with professional healthcare communities
playing an important role in the process. Our results signal extensive and increasing
data-driven collaboration between hospitals and other healthcare organisations in
tackling the current pandemic and its indirect consequences. With the majority of
unmet medical needs currently being linked to hospital care, these will become even
more important in the near future [8o]. Data systems and, more importantly — people
behind data systems, have shown a huge potential of innovating and collaborating
when needed. Besides examining which of these efforts achieved their goal in the

short-term, sustainability also remains a challenge. Isolation helped curb the spread

19



of the virus [81,82] but it was collaboration that enabled healthcare systems to adapt
and absorb this major disruption. Our work signals that this transformative capacity
can only be sustained if systemic barriers to meaningful collaboration are understood

and managed.
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Abstract

Between 2019 and 2021, the first Irish Health System Performance (HSPA) frame-
work was developed. As routinely collected health data are necessary to continuously
populate indicators of an HSPA framework, a purpose-driven assessment of the health
information system (HIS) in Ireland and its fitness to support the implementation
of an HSPA framework was conducted. This study reports on the status of the Irish
HIS through a multimethod assessment based on continuous broad stakeholder
involvement. Between May and November 2020, over 50 informants were engaged
in individual and group interviews and stakeholder consultation workshops as part
of the HIS assessment process. Descriptive themes and high-level data availability
heatmaps were derived from interview and workshop data using thematic analysis.
Indicator “passports” for the HSPA framework were populated during stakeholder
consultation workshops and analysed using univariate descriptive statistics. The
HIS in Ireland was able to provide administrative, survey and registry-based data for
public sector acute care services, focusing on structure, process and output metrics.
Significant data availability gaps, most notably from primary care, private hospitals
and community care were reported, with little availability of electronic health record
and people-reported data. Data on outcome metrics were mostly missing, as were
linkage possibilities across datasets for care pathway monitoring. The COVID-19
pandemic emphasised the national HIS’s shortcomings but also capacity for rapid
development and improvement. A tailor-made assessment of the HIS in Ireland, in-
volving a broad set of relevant stakeholders, revealed strengths, weakness and areas
for the improvement in the Irish health data landscape. It also contributed to the
development of a national HSPA framework and momentum to further strengthen
data infrastructure and governance, while working towards a more data-driven and

person-centred health care system.



Introduction

Data are crucial in knowing how a health system and its services perform [1]. When
collected on an ongoing basis and fed into the delivery of health and social care, these
data are referred to as the health information system (HIS) and are considered one
of the six main building blocks of any health system [2,3]. Only when turned into
information and ultimately performance intelligence, HIS data can help manage and
improve on the health system’s central role of providing accessible, quality and safe
care and maintaining and enhancing individual and population health [4]. Over the
last two decades, health system performance assessment (HSPA) has emerged as a
central method and tool for reporting and using performance intelligence needed to
monitor, manage and improve national health systems, as well as to achieve alignment
with strategic policy goals and aims [5,6]. As mentioned, HSPA framework’s indicators
are populated from routinely collected HIS data. Ideally, national data infrastructure
and governance mechanisms assure sufficient data availability, timeliness, accuracy,
completeness, usability and relevance, including data linkage possibilities across
datasets, covering various health services, using different data sources and spanning
data types [7].

In 2017, a major 1o-year health reform called Sldintecare was launched in Ireland
[8]. To measure progress in achieving reform objectives and their alignment with the
broader policy cycle, the Irish Department of Health (DoH) and the Health Service
Executive (HSE) initiated and supported the development of an actionable national
HSPA framework for assessing health system governance and performance [9]. The
development of the framework was supported through the European Union’s (EU)
structural support reform programme, and led by an external team of researchers
through the “Performance accountability for the Irish health system” project [10]. At
the end of the project, an HSPA framework for Ireland was proposed, consisting of 5
clusters, 16 domains and 36 subdomains, 49 features and 266 indicators (Figure 1),

and was officially launched by the Irish minister of Health [11].
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Figure 1: Graphical display of indicator clusters and domains in the proposed Irish HSPA framework (2021)

In past years, several health information infrastructure and governance assessments
have been conducted in Ireland, some of which are also publicly available [12-14]. These
were generally stand-alone HIS assessments, not directly linked to broader policy or
reform implementation efforts and usually involving a limited number of national
stakeholders in the process. The findings of these assessments often emphasised
Ireland’s relative “lag” in HIS governance and infrastructure development, especially
compared to other Western European countries. Suboptimal strategic coherence was
described to have led to implementation challenges, accentuated by a fragmented health
data landscape. The more recent ones, among these assessments, reported on recent
or planned developments in national health information strategy and governance [12].
Recognizing the crucial role of routinely collected HIS data to populate an HSPA
framework, in addition to recent reforms and strategic developments in the Irish health
system, a tailored assessment of the status of the HIS in Ireland was necessitated.
To ensure an integrative approach, capacity-building, and ownership in a complex
inter-organisational landscape such as a national HIS, it is pivotal to closely involve

stakeholders in all phases of assessment, development and implementation [15,16].

PART II: FROM HOSPITAL PERFORMANCE TO SYSTEM PERFORMANCE



With an aim of assessing the status quo of the national HIS and its fitness to sup-
port the development and implementation of the first HSPA framework in Ireland in
2020, this paper presents the results of a systematic multimethod HIS assessment,

based on broad and continuous stakeholder involvement and participation.

Methods

An iterative, multimethod assessment was conducted in 2020 to describe the status
of the HIS in Ireland and assess its fitness to support the development and imple-
mentation of a national HSPA framework. The assessment used (i) key informant
interviews (N=16 interviews) and (ii) stakeholder consultation workshops (N=6
workshops). First, we descriptively summarised the Irish HIS’ main characteristics
and recent developments through stakeholder narratives and data availability map-
ping across services. Secondly, we specifically investigated the fitness of the HIS to
support the implementation of a national HSPA framework in Ireland, by focusing
on data availability for clusters and indicators in the proposed HSPA framework and
by exploring data linkage possibilities.

The research team included healthcare performance intelligence researchers and
practitioners with previous experience working with health data and policy, designing
HSPA frameworks and conducting HIS assessments in the European and global
context. The research team worked closely with the Irish health authorities, namely
the DoH and the HSE, while maintaining full scientific autonomy.

The status of the HIS in Ireland was assessed through inductive and deductive
thematic analysis of interview data and focused on describing its main characteristics
and mapping data availability across health care services. The fitness of the HIS to
support the implementation of a national HSPA framework was assessed by mapping
data availability across the five main clusters and 266 indicators of the proposed HSPA
framework, including identification of relevant data sources and data custodians. The
assessment also took stock of additional HIS-related topics, as identified as relevant
by the stakeholders involved for the HSPA development process. The data availabil-

ity mapping framework categories were based on the HSE’s classification of health
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services in Ireland, indicator clusters for the proposed HSPA framework (Figure 1),
Sldintecare reform priorities and World Health Organization’s Health Metrics Network
HIS assessment tool [17,8,18]. The indicator “passport” methodology was developed
internally, and based on research team’s experience with developing performance

intelligence for primary care [19].

Key informant interviews

Semi-structured, individual and group, key informant interviews were organised
and aimed to elicit information from a range of relevant national stakeholders with
regards to the HIS and performance measurement in the Irish health system. An
initial list of relevant inter-organisational stakeholders and potential informants was
proposed by the DoH (N=32) and was expanded during the interview process, based
on interviewee suggestions, applying a snowballing approach [20]. Broad stakeholder
involvement within the Irish health system was achieved, with representation from
the HSE, DoH, regulatory and health professional bodies, research institutions, other
governmental institutions, patient organisations as well as other custodians of health
data. Between May 29th and October 277th, 2020, the study team (DI, T], EB, OBF)
conducted 16 remote, one-hour interview sessions involving 18 key informants (1o
female, 8 male), representing key stakeholder organisations (Additional file 1, for a
list of informants consulted per stakeholder). The interviews discussed the HIS in
Ireland, specifically health data, indicators and data sources, as well as performance
measurement, monitoring and management practices. Before each interview, infor-
mants were provided with preparatory materials and guiding interview questions
(Additional file 2). Having received verbal agreement from the informants, interviews
were recorded and transcribed. Thematic analysis was used to analyse interview data
inductively and deductively and to populate data availability heatmaps and summa-
rize HIS status quo narratives, which are additionally presented through anonymised

verbatim quotations [21-24].



Stakeholder consultation workshops

Six interactive online stakeholder consultation workshops were convened between
October 15th and November 26th, 2020, with an aim to further assess the quality of
the national HIS and health data needed to populate the proposed HSPA framework.
Workshops involved over 40 stakeholders from different organisations across the Irish

health care system, some of whom also previously participated in the abovementioned

interviews. Each workshop aimed to closely review a working list of potential indica-

tors for the HSPA framework, paying particular attention to data availability as well
as to the infrastructure and governance in place. Each workshop lasted 2 hours and
was attended by between 11 and 16 participants. Workshops were organized around
the five main clusters of the proposed HSPA framework (as shown in Figure 1) with
an additional, sixth workshop organised, following a suggestion by the DoH, which
specifically focused on indicators related to Sldintecare reform priority policies. In
advance of each workshop, “homework” spreadsheets were shared with participants,
which listed the indicators identified through parallel research steps of the project
and pertaining to the workshop’s cluster of focus (Additional file 3). Spreadsheets
contained an indicator “passport” for each indicator, with assessment categories
such as indicator’s fitness for the HSPA framework’s purposes, data availability, and

methodological quality. An example of a brief and a spreadsheet containing indicator

“passports” is shown in the Additional file 3. Spreadsheet data were analysed using uni-

variate descriptive statistics. To assess the fitness of the HIS in Ireland in supporting
the development and implementation of a national HSPA framework, we specifically
looked at (i) what components of the framework were assessed as measurable or not;

and (ii) which data custodians owned and managed the data.
Results

The status of the HIS in Ireland

Based on key informant interviews, the HIS in Ireland was, in 2020, generally assessed

to be able to provide data that was, when available, of good quality, accuracy, validity
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and timeliness, including demographic and geographic disaggregation possibilities.
However, significant gaps were identified in the completeness of the data, with it mostly

being available for publicly provided acute care services and by-and-large missing for
services provided in the private sector, notably independent hospitals, general practice

and community health centres. For a similar reason, respondents reported good data

coverage for the lower-income groups, but much less for the middle-income groups,
due to the latter using both public free-of-charge and paid private provider services.
Registry data were reported to be readily available and of good quality. This was ex-
plained by population- and disease-registries having long histories and tradition in

Ireland, which often meant dedicated and well-established operational and research

teams, high levels of attention to data quality, extensive international collaboration

and sustainable funding. In line with Sldintecare reform priorities, using HIS data to

assess and address regional differences in the uptake of policies around Ireland were

found crucial. However, informants concluded that the current HIS is not able to fully
support these regionalisation efforts due to varying levels of data completeness across

regions. Additionally, inadequate focus on case-mix and risk-adjusted indicator calcu-
lations, despite data being able to support both, hindered its use for benchmarking

between regions. Finally, lack of high-level agreement on key priority indicators in the

health system, a national oversight body, and consistent and standardised tracking of
performance results over time were identified as hindering factors in working with

health data in Ireland.

Analysis of information collected through stakeholder interviews also enabled
mapping data availability across health care system’s services (Figure 2). Data were
described as generally readily available for acute hospital care services across different
types of data. Survey-sourced data, from the annual “Healthy Ireland” survey, were
also obtainable across many services. Administrative data, especially those on health
workforce and financing health services were available for most acute, social and

primary care services.
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Figure 2: Heatmap of data availability by data sources and main categories of health care services. Notes: Data availability
mapping based on data obtained from the stakeholder interviews. Gray = Data not available; Orange = Data partly available or
technical capacity is (probably) available; Blue = Data available; White and "N/A" = Category not applicable or no information on
data availability collected during interviews. Acute hospitals category includes only acute public hospitals, as such information
is not centrally gathered for private hospitals. Social care category includes long-term care and disability services. Mental

health includes inpatient, outpatient and acute mental health services.
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The fitness of the HIS to support implementation
of a national HSPA framework

Based on interview data and using the same categories of data types as in the previous
heatmap, the five main clusters of indicators proposed for the Irish HSPA framework
were mapped for data availability (Figure 3). The most notable finding was generally
lower availability of data pertaining to the health outcomes and cross-cutting indica-
tor clusters of the HSPA framework. Due to its focus on structures, processes and
outputs, at the time of the assessment, informants generally assessed HIS data in
place as inadequate in supporting the framework’s focus on outcomes (and linking
outcomes to inputs). The HIS was also assessed as suboptimal to provide data on
adaptability, resilience and up- and down-scaling capacity of the system, including its
infrastructure, services and workforce.

When discussing the HIS in Ireland in relation to its ability to populate the pro-
posed HSPA framework, key informants pointed to three additional areas of interest,
not originally included in the listed interview topics: (i) data linkage and the ability to
analyse and manage care pathways and integration of care, (ii) collection, reporting and
the use of people-reported data and (iii) recent developments, as a direct and indirect
consequence of the ongoing (at the time of conducting this work) COVID-19 pandemic.

Pathways of care were not well captured in data and the data to measure care in-
tegration were mostly unavailable. Informants mainly attributed this to suboptimal
data linkage efforts which, instead of enabling to follow patients through the system,
mostly inferred care pathways and subsequent correlations. Slow implementation of
the individual health identifier (IHI) and historical use of proprietary data standards
hindered data linkage capabilities. Informants also attributed the limited data linkage
capabilities to the lack of a dedicated national health data coordination body and a co-
herent strategic approach to health data. Proxies were used, such as bed days by people
with primary care sensitive conditions, but it was pointed out by informants that it is
impossible to have integrated care without fully integrated data. However, attitudes to
data use and sharing among stakeholders in the system have recently changed, with

a newly found appreciation for data use for policy, by policy- and decision-makers.
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Prescriptions and referrals

Infrastructure and health services

Administrative data Health workforce

Financing and expenditure
for health services

Equipment, supplies and commodities

Household and staff surveys

Survey data

Patient-reported data (PROMs and PREMs)
Third-party assessment data  (e.g. accreditation) N/A N/A
Non-health data Other sectors N/A N/A N/A

Figure 3: Heatmap of data availability by data sources and the clusters of the proposed HSPA framework. Data availability
mapping based on data obtained from the stakeholder interviews. Gray = data not available; orange = data partly available
or technical capacity is (probably) available; blue = data available; white and N/A = category not applicable or no information

on data availability collected during interviews.
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Primary care was exemplified as an area in which an improved flow of data between
general practitioners, hospitals and the HSE would lead to better coordination and
integration of care. Lack of clinical data flow between most community service providers
and the HSE was also emphasised as a shortcoming. Other causes and examples of
data linkage issues were presented, such as unaligned data standards and technical
solutions among private hospitals with different systems for patient data collection
and reporting and subsequently non-interoperable information systems.

According to informants, there seemed to be increasing interest and recognised
need for the collection of people-reported data in the Irish health system. This included
both patient-reported outcome and experience measures (PROMs and PREMs) as well
as staff- and carer-reported data. However, apart from the annual “Healthy Ireland”
survey for some services and a few smaller pilot projects, these kinds of data were
not structurally collected, reported or used. Collecting people-reported data was seen
as challenging and hence, often done in small, research-focused ways rather than
consistently by health care organisations as a way of learning from patients, staff and
carers. Focusing these qualitative metrics on issues that matter to people, rather than
on questions such as satisfaction with the cleanliness of the hospital was another
theme, often repeated by informants. So was the lack of patient experience measures
in primary care. Person-centeredness was recognised as key to patients and citizens,
with suggestions by informants for Ireland to join on-going international initiatives,
developing this area further.

With this assessment being conducted during the COVID-19 pandemic, issues
of health data management during a public health emergency were also mentioned
by informants. They agreed that it was difficult to say whether changes to the data
landscape, catalysed by the pandemic situation, will persist, but that it was necessary
to consider the potential of these developments. For instance, a temporary, emergen-
cy version of the THI was rolled out to follow patients with COVID-19 through the
system and for vaccination purposes [25,26]. Also, a novel emergency data hub for
researchers to access data about COVID-19 was established, where data could be linked
and accessed through the Central Statistics Office’s infrastructure [27]. According
to informants, the views on how data is collected, accessed, reported and used have

changed due to the pandemic. The crisis emphasised both the system’s shortcomings



as well as its strengths. These improvements made data for acute care of COVID-19
readily available on a very granular level across organisations. However, the quality of
non-COVID-19 care data had not improved and, some informants felt, it might have
even worsened. Questions of data quality, with such rapid data infrastructure develop-
ments, were raised and informants noted that, due to the urgency, less attention was
put to the minimum requirements of datasets. In general, informants were hopeful

that the positive developments will sustain after the pandemic.

Focus on lllustrative verbatim quotations

'One of the things that became obvious to us right from the start of this is that we have quite
good data systems on the acute side. But when it comes to the community side of service
provision, or privately provided service, they are much less well developed and much more

scattered. And this might be something that you have seen in other areas as well.' (1)

'And so, | do think that there is a frustration with respect to health information at the ground
level associated with a lack of centralised thinking about health data and access to it. So, |
think we need a singular entity, as a single office, that is given the remit to oversee health

Status quo of information management, and that would include standardisation of data sets, KPIs and
the Irish HIS initiatives. That doesn't mean they have to manage it, but that they would oversee it from

a quality point of view or standards point of view.' (5)

'The nursing homes data is good. That's because it's a policy that's gone back 10 years now.
It's particularly good disaggregation, such as age, gender, location, average length of stay...

that's brilliant. But then there are other areas of health data that don't have that coverage.' (3)

'The key policy driver here, also around health data, currently is the Sldintecare programme.
And that's pretty much the only show in town." (5)

'When a patient goes through the system, it is not something that is collected, or should |

say connected. Pathways of care are not captured in data'. (2)

Data linkages 'Access to data is probably the biggest problem we have in the Irish health system right now,
and care pathway who actually owns it. Also, there is no connection or sharing or flowing of information, whether
monitoring that be from the acute to the community sector, or even within the community sector.' (3)

'It's difficult to measure outcome measures when you don't have a data infrastructure that

that allows you to do that, especially not to link episodes of care.' (2)
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'There's certainly some, like patient experience survey. We would see that as a good model
of data collection and accessibility for both the policymaker, the service provider and the
public. And we'd like to see more expansion in a similar kind of way, | suppose. Yeah, it has,
| suppose it has its own challenges, and that it was a model that had to be developed. But it
does know lend itself to good governance, to transparency to everybody knowing what they

People-reported data can use the data for. And | think that's, | think that's really, really important.' (4)

'So, there's the national inpatient experience survey, which is now well established. And
that has been through a couple of annual cycles. It's usually repeated every other year. So,
this year, it got paused, because obviously, it wasn't appropriate to run it in the middle of

pandemic but hopefully it will continue next year.' (5)

'COVID-19 has actually forced an awful lot of people to reevaluate how they interact with
the health system because nobody wants to go to the hospital, and this has huge data

implications.' (5)
Role of the COVID-19

pandemic ) ) ) -
'So, you know, health professionals in the system are becoming more competitive due to

COVID-19 and they're wanting to know more. Also, how they compare, as opposed to just

looking at their organisation.' (2)

Table 1: Selected illustrative quotes by interview informants. Notes: Quotes are anonymised. Numbers next to quotes denote
informants' organisation type, as follows: (1) = National health authorities and other governmental institutions; (2) = Regula-
tory and health professional bodies; (3) = Research/academic institutions; (4) = Patient organisations; (5) = Other custodians
of health data.

Following pre-workshop preparatory work by stakeholders on indicator “passports” and
discussions during all six workshops, a total of 266 HSPA indicators were assessed as
potentially useful for the first Irish HSPA framework. Data availability and potential
data sources were assessed for each. Differing levels of data availability across the five
indicator clusters were found, as shown in Figure 4. Data for the proposed framework
was mostly available for indicators in the structures and outputs cluster and sourced
from administrative, registry and survey data. Data sourced from electronic health

records (EHRs) were able to populate only 0.5% of all proposed indicators (13/266).



Data availability per data source

Number of
Framework o .
indicators in ) Electronic o Other Pending/
cluster Registry Administrative Survey
the cluster health record sources unclear
Outcomes 34 10 (29%) 2 (6%) 1(3%) 15 (44%) 0(0%) 8 (24%)
Outputs 108 37 (34%) 0(0%) 41(38%) 22 (20%) 4 (4%) 6 (6%)
Processes 32 0(0%) 0(0%) 8 (25%) 10 (31%) 0(0%) 15 (47%)
Structures 63 21 (43%) 11 (17%) 29 (46%) 8 (13%) 0(0%) 0(0%)
Cross-cutting 18 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 18 (100%)
Most predominant data source per indicator cluster Less predominant data sources

Second most predominant data source per indicator cluster

Figure 4: Data availability by types of data sources and indicator clusters of the proposed HSPA framework. Note: Availability
data based on indicator “passports” populated before and during stakeholder consultation workshops. Sums of all data sources
across clusters are not equal to the total number of indicators in each cluster. Some indicators might be populated with data
from multiple data sources. Pending/unclear = data availability and data source for the proposed indicator requires further

clarification or is in the process of being set up.

Data for the 266 potential indicators of the proposed HSPA framework were available
from various sources and managed by different data custodians within the Irish health
system. Based on the results of stakeholder consultation workshops, two organisa-
tions were responsible for most of the indicator data. One quarter of all proposed
indicators (72/266, 27%) could have been sourced from datasets held by the HSE,
namely data collected and managed by the National Quality Improvement Team as
well as the Hospital In-Patient Enquiry, National Patient Experience Study and the
Healthy Ireland survey datasets. Another 18% of indicators could have been sourced
from data managed by the Central Statistics Office, and its annual Survey on Income
and Living Conditions dataset. Other relevant data custodians and datasets included
Health Information and Quality Authority (14/266, 5%), Irish Cancer Society (12/260,
5%), Higher Education Authority (9/266, 3%), National Vaccine Information System
(6/266, 2%) and the Health Research Board (5/266, 2%). Data to populate nearly
a third of proposed indicators required further clarification of custodianship and

sources (79/266, 30%).
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This assessment also identified several specific data source type-related challenges.
The coverage and timeliness of data collected primarily for administrative purposes
was generally good, especially for acute care services, but its usefulness for monitoring
population-level health and individual patient-level outcomes, which are important
for an HSPA framework, remained limited. The use of population and patient sur-
vey data in Ireland has been increasing in prevalence and importance. At the time
of the assessment, it covered many of the services, as well as clusters and domains
conceptualised in the proposed HSPA framework. Predominantly ad-hoc PROMs and
PREMs collection efforts could not fully support the envisioned framework and its
focus on the use of indicators based on patient-reported data. Despite recent localised
rollouts of new standardised EHRs among acute care services in Ireland, this modality
of capturing health data was still very limited in its linkage and re-use capabilities.
Legal requirements to adopt EHRs and adhere to standards were listed as some of the
possible reasons. The increasingly important role of software solution vendors was

also mentioned in both interview and workshop stages of this assessment.

Discussion

With this study, we assessed the status of the HIS in Ireland in 2020 and its fitness to
support the development and implementation of an HSPA framework. Our findings
identified HIS’ strengths, weaknesses and areas for improvement, while immediately
providing input for the development of the first Irish HSPA framework.

This work was conducted using a novel HSPA-focused HIS assessment meth-
odology, which emphasised continuous and broad stakeholder involvement. The
assessment’s focus on the aspects of HIS used to populate an HSPA framework al-
lowed for a more streamlined process, directly contributing to the HSPA framework
development and implementation as well as signalling future HIS development areas
for this purpose. Continuous involvement of a broad range of relevant stakeholders
and a mixed qualitative and quantitative methodology allowed for the collection of
relevant and highly contextually loaded information. Similar to other research activities

in the broader HSPA project, which revealed substantial motivation of the Irish health



system stewards in strengthening citizens voice through shared priority-setting, the
HIS assessment process also has contributed to the general awareness, support and
sense of ownership of the broader HSPA project among stakeholders [28].

High-level HIS assessment findings revealed a national HIS capable of providing
relevant data of perceived high quality for acute care services provided in the public
sector, mostly sourced from administrative, survey and registry data and focusing on
structure, process and output measures. Shortcomings and areas for improvement
predominantly related to significant data availability gaps, most notably from primary
care, private hospitals and community care. Availability of EHR and people-reported
data were suboptimal, as were the data on outcome measures. At the time of this
assessment, data linkages across data custodians, data sources and types of data
were limited, inhibiting care pathway mapping and better integration of care. Our
findings were, for most part, matched the findings of previous HIS assessments in
Ireland. However, recent Sldintecare reform processes and the COVID-19 pandemic
emphasised some of the identified shortcomings but also reveals system’s potential
to rapidly innovate and improve. Localised rollouts of a new, standardised EHR for
publicly provided acute care services in Ireland, supported by recent strategic and tech-
nical initiatives on a national level, have been reported [29-31]. Recent EU’s European
Health Data Space (EHDS) initiative and international comparative research work
have pinpointed the relevance of legal requirements to adopt EHRs and adhere to data
standards, supported by both national and pan-European strategies and coordination,
in helping facilitate better secondary use of health data [32-34]. Stakeholder experiences
also signalled that the increasingly important role of software-solution vendors should
also be carefully considered and leveraged, as it influences data quality, performance
of services and user experience [35-37]. Research has shown that the standards on
interoperability of various EHR systems should be implemented broadly to enhance
further digitalization of health care and facilitate broader data exchange but also that
the single most important factor for successful implementation of a national EHR
system is stakeholder involvement and buy-in [16,25,32,38,39].

Data privacy and security issues were rarely discussed during this assessment work
on the Irish HIS landscape and its role in the HSPA process. Most data needed for

an HSPA framework are, in fact, sourced from existing primary data sources, which
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provides unique opportunities for secondary data re-use but also presents a set of
challenges related to data security and privacy. This finding is especially important in
the light of the May 2021 ransomware cyberattack on the Irish health system, which
caused both prolonged interruption of care provision in the Irish health system and

affected majority of its data services [40,41].

Strengths and limitations

The broad, representative and continuous stakeholder involvement approach signifi-
cantly added to capturing multiple perspectives and increasing the sense of owner-
ship, increasing the likelihood of successful implementation [42]. The process was
supported and sponsored by the national health authorities and linked to the on-going
health system reform. The study also carries with it a number of limitations. Close
involvement of the Irish health authorities in the process might have introduced bias
to the selection of participating informants and their perceived freedom to express
personal and professional opinions. By employing a snowballing approach to further
identify and recruit interviewees, we attempted to minimize bias. The research period
coincided with the COVID-19 pandemic, which meant that the stakeholders’ focus
on the topic and their availability was somewhat limited and potentially skewed par-
ticipation toward informants more interested and readily available. Conducting this
research through teleconferencing allowed for flexible scheduling of shorter online
meetings, thus lowering the threshold to participate. Also, participation through both
the interviews and subsequent workshops, allowed for multiple opportunities to en-
gage. Finally, the HSPA focus of this HIS assessment might hinder its applicability for
other uses. As a primarily exploratory study, the data sources have not been directly
accessed nor assessed for quality. This work was focused on maximising findings’
applicability for this specific purpose but also warrants further quantitative methods

to assess the completeness and other components of data quality.



Conclusion

This tailor-made assessment of the HIS in Ireland, conducted as part of the development
of a national HSPA framework, involved a broad set of relevant stakeholders, described
the status quo and revealed strengths, weakness and areas for the improvement in
the Irish health data landscape. Such efforts, especially in a dynamic environment,
including the ongoing Sldintecare reform, EU’s EHDS initiative and the COVID-19
pandemic, present a window of opportunity for further advancements needed to ef-

fectively work towards a data-driven and people-centred health care system in Ireland. 147
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Abstract

The aim of this study is to explore the characteristics of public web-based COVID-19
dashboards by assessing their purpose and users (“why”), content and data (“what”),
and analyses and displays (“how” they communicate COVID-19 data), and ultimately
to appraise the common features of highly actionable dashboards. We conducted a
descriptive assessment and scoring using nominal group technique with an interna-
tional panel of experts (n=17) on a global sample of COVID-19 dashboards in July 2020.
The sequence of steps included multimethod sampling of dashboards; development
and piloting of an assessment tool; data extraction and an initial round of actionability
scoring; a workshop based on a preliminary analysis of the results; and reconsider-
ation of actionability scores followed by joint determination of common features of
highly actionable dashboards. We used descriptive statistics and thematic analysis to
explore the findings by research question. A total of 158 dashboards from 53 countries
were assessed. Dashboards were predominately developed by government authorities
(100/158, 63.0%) and were national (93/158, 58.9%) in scope. We found that only 20 of
the 158 dashboards (12.7%) stated both their primary purpose and intended audience.
Nearly all dashboards reported epidemiological indicators (155/158, 98.1%), followed
by health system management indicators (85/158, 53.8%), whereas indicators on social
and economic impact and behavioral insights were the least reported (7/158, 4.4% and
2/158, 1.3%, respectively). Approximately a quarter of the dashboards (39/158, 24.7%)
did not report their data sources. The dashboards predominately reported time trends
and disaggregated data by two geographic levels and by age and sex. The dashboards
used an average of 2.2 types of displays (SD 0.86); these were mostly graphs and maps,
followed by tables. To support data interpretation, color-coding was common (93/158,
89.4%), although only one-fifth of the dashboards (31/158, 19.6%) included text ex-
plaining the quality and meaning of the data. In total, 20/158 dashboards (12.7%) were
appraised as highly actionable, and seven common features were identified between
them. Actionable COVID-19 dashboards (1) know their audience and information
needs; (2) manage the type, volume, and flow of displayed information; (3) report
data sources and methods clearly; (4) link time trends to policy decisions; (5) provide

data that are “close to home”; (6) break down the population into relevant subgroups;



and (7) use storytelling and visual cues. COVID-19 dashboards are diverse in the why,
what, and how by which they communicate insights on the pandemic and support
data-driven decision-making. To leverage their full potential, dashboard developers

should consider adopting the seven actionability features identified.
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Introduction

Since the outbreak of COVID-19, public reporting of pandemic-related indicators
such as new cases, death counts, and testing rates has surged. This heightened level
of activity attests to the core function of governments to protect the public’s health
and safety as well as their critical role of providing information to achieve this end
[1-4]- The uses and advantages of publicly reporting health information are known.
They include enabling international comparisons [5,6]; monitoring and improving the
quality of care [1,6,7]; fostering accountability and transparency [8-10]; empowering
the public to form an opinion on and build trust in their government’s response; and
supporting individuals to make informed, risk-minimizing behavior changes [11,12].

Dashboards are a dynamic modality for reporting data visually; they are typically
designed as a single screen with the aim of quickly and effectively presenting users
with critical information to act upon [13-15]. Unlike static reporting modalities, such
as articles or reports, dashboards have the potential to present real-time (or near-re-
al-time) data updates at a glance [15]. In the health sector, dashboards have been relied
on for health system performance assessments [15,16], internal management [17,18],
and responses to earlier outbreaks [19,20].

In 2020, the urgent worldwide need for COVID-19 data, coupled with the pene-
tration of the internet [21], digitalization of health information systems [22,23], and
access to open-source web-based software [24], has enabled unmatched speed, scale,
and diversification of actors in the development of dashboards to monitor and report
on the COVID-19 pandemic. As a result, public web-based dashboards have been
widely adopted as a reporting modality for COVID-19 data. Examples extend well
beyond national, regional, and local governments to include dashboards by interna-
tional organizations (eg, the World Health Organization (WHO) [25]), academia (eg,
the Johns Hopkins Coronavirus Resource Center [26,27]), and industry (eg, Deloitte
[28]), as well as independent initiatives (eg, nCoV2o019.live [29]).

Although COVID-19 dashboards may be widely accessible, their effective use to
modify the course of the pandemic through the translation of data to information,
information to opinions, and opinions to decision-making is determined by their ac-

tionability. To be actionable, the information should be both fit for purpose—meeting



a specific information need—and fit for use—placing the right information into the
right hands at the right time and in a manner that can be understood [30-32]. In other
words, the mere accessibility of COVID-19 dashboards does not guarantee data-in-
formed decision-making [12,33]. Although communication sciences, health promotion,
and the emerging field of health care performance intelligence offer insights into the
effective delivery of information [14,33-36], the factors that make dashboards actionable
in the context of COVID-19 have yet to be rigorously assessed.

In this study, we set out to explore the state of the art of publicly available web-
based COVID-19 dashboards and identify the features conducive to their actionability.
To do so, we took a “snapshot” of this dynamic landscape and assessed COVID-19
dashboards in July 2020. The resulting overview of the dashboard landscape served
both to take stock of their use in this initial period and to accelerate their progress in
the phases still to come. With these aims, the study was guided by four key questions:
(1) Why and for whom were COVID-19 dashboards developed? (2) What information
do they provide? (3) How is this information analyzed and presented? and (4) What

are the common features of highly actionable dashboards?

Methods
Study design

We conducted an observational descriptive assessment and scoring using nominal
group technique (NGT) [37,38] on a global sample of COVID-19 dashboards. Each
dashboard was reviewed using a study-specific assessment tool that was piloted and
validated among a panel of scorers (n=r7) prior to its use [37,38]. NGT was chosen over
other consensus methods (eg, Delphi) for scorers to independently appraise a subset
of dashboards using the assessment tool and collectively discuss what makes them
actionable through a series of workshops [38,39]. All workshops were conducted virtually

rather than face-to-face in accordance with pandemic-related public health measures.
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Panel of scorers

A panel of scorers was assembled through an existing international network of health
care performance intelligence researchers [40]. The scorers had common expertise and
training in health care performance data and the use of these data for management
and governance. Collectively, the scorers (8 women, 9 men) were of 15 nationalities
and were proficient in more than 20 languages (Bosnian, Catalan, Chinese, Croatian,
Danish, Dutch, English, French, German, Indonesian, Italian, Kazakh, Malay, Mon-
tenegrin, Norwegian, Portuguese, Romanian, Russian, Serbian, Slovenian, Spanish,
Swedish, and Turkish). This enabled the dashboards to be assessed in their original
languages rather than through translations, avoiding the use of translation software

and its limitations when used with data visualizations.

Inclusion and exclusion criteria

We defined a COVID-19 dashboard based on the following criteria: (1) reporting of
key performance indicators related to the COVID-19 pandemic; (2) the use of some
form of data visualization; (3) dynamic reporting, meaning the data are updated reg-
ularly; and (4) public availability in a web-based format. No restrictions were placed
on a dashboard’s primary level (eg, international, national, regional, or local) or the
type of organization responsible for its development (eg, international, governmental,
academia, news or media, industry, or private initiative). We excluded dashboards
that were available only via mobile apps (eg, Telegram) or that required users to log
in (eg, Facebook). Dashboards beyond the language competencies of the panel of

scorers were also excluded.
Step one: Dashboard sampling

Our search strategy for dashboards aimed to be thorough but not exhaustive. This was
in line with our aim of exploring the state of the art of public web-based COVID-19
dashboards. An initial list of dashboards was collected through sampling conducted



from May 19 to June 30, 2020. Three methods were applied: (1) surveying the au-
thors; (2) surveying other international networks of public health, health services,
and system researchers and practitioners (Young Forum Gastein, European Public
Health Association, and European Network of Medical Residents in Public Health);
and (3) snowballing of sources identified through (1) and (2). The sampling survey
was developed using a Google Forms data collection tool and disseminated by email
(Multimedia Appendix 1).

The consolidated list of dashboards was screened by one team member with the
aims to confirm the inclusion criteria were met; exclude duplicates; and assess the
available languages for each dashboard against the panel’s competencies. Dashboards
were labeled as red (exclude), green (include), or yellow (obtain second opinion). A
second team member assessed dashboards labeled yellow, from which a final joint

decision on inclusion or exclusion was made.

Step two: Developing an assessment tool

An assessment tool was developed by drawing primarily on two existing theoretical
models. From communication sciences, we applied the Lasswell model (1948) [41],
which states that for mass communication processes to be understood, each element
of “who (says) what (to) whom (in) which channel (with) what effect” has to be pre-
sented and understood. These five elements—the communicator, message, medium,
audience, and effect—informed the basis of the assessment tool’s considerations. We
tailored these considerations to the communication of COVID-19 data by drawing on
the emerging discipline of performance intelligence in health [36,42]. Specifically, we
incorporated key considerations from a definition of actionability and its notions of
fitness for purpose and use (Barbazza et al, unpublished data, 2021). The resulting
considerations are in line with existing health information instruments (eg, [43,44]),
although they were tailored to the aims of the study.

These considerations were clustered to depict COVID-19 dashboards by their
general characteristics and a description of why, what, and how data is communicated,

followed by an appraisal of their overall actionability (Table 1). Actionability scores
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were defined on a Likert scale from “not actionable” (score=1) to “extremely actionable”
(score=5) and assigned based on the scorer’s judgement of the considerations assessed
and their expert opinion of the dashboard’s fitness for purpose and use. Scores were
accompanied by a written statement explaining the rationale behind the response. In
line with the study’s aim to consolidate key features of highly actionable dashboards,
the scoring was merely a means to this end: the panel’s individual appraisal of action-
ability facilitated the clustering of the actionability of the dashboards as low (score=1 or

2) or high (score=4 or 5) for further collective deliberation on their common features.

Cluster Considerations

Level (scale) of focus
o Responsible organization and type
General characteristics ;
Languages available

Scope of web page information

h Purpose of use of the dashboard
Y Intended audience (user)

Indicator titles
Data sources
What
Availability of metadata

Frequency of data updates

Use of time trend for analysis
Geographic level (scale) of analysis
Types of possible breakdowns

How
Use of visualizations
Degree of interactivity

Use of simplicity techniques

Actionability score Overall appraisal of actionability

Table 1: Overview of the assessment tool.

An Excel-based tool (Microsoft Corporation) was developed to record our findings.
Each consideration of the assessment tool was formulated as a question with defined
answer options. The tool included the underlying theory for the considerations by

referring back to the concepts applied and available evidence [1,2,5,16,30,31,33,45-55]



(Multimedia Appendix 2) to remind the panel of the significance of each consideration

and aid the assessment and scoring process.
Step three: Piloting and calibrating

A prototype of the assessment tool was piloted by two authors on five dashboards. The
extracted data were reviewed jointly with two other team members. This resulted in
refinements to the phrasing of the questions and answer options. A second iteration
of the assessment tool was then piloted with the panel of scorers on a sample of 18
dashboards representing a range of contexts, levels, and organization types. Each
dashboard was independently reviewed by two scorers. Prior to piloting, a virtual
training session with the panel of scorers was organized, recorded, and disseminated
to serve as a resource. Each scorer was given six days (June 17-22, 2020) to review
their two assigned pilot dashboards.

The pilot data were reviewed to assess the consistency of responses (ie, scorers of
the same dashboard recorded equivalent answers) and meaningfulness of the answers
(ie, the answer categories were meaningfully differentiated between dashboards).
Where possible, the open-ended answer options of the tool were further specified
into categorical values based on recurrent themes in the pilot data set. Definitions
were added for key terms based on comments by the scorers. The reviewed pilots and
tool amendments were returned to the panel of scorers, and a follow-up meeting was

organized to discuss the reviews.
Step four: Data extraction and round one scoring

Each scorer was assigned between 5 and 12 dashboards to assess. The dashboards were
distributed with first order priority given to the language competencies of each scorer.
To synchronize the assessment, the scorers were given a 2-week period to complete
data extraction. The assessment was limited to each dashboard’s main page, and a
“one-click-away policy” was applied by which content accessible within one click of the
main page was also assessed. To store a record of the dashboard on the date it was
reviewed, the main page of each dashboard was archived, generating a permanent

and publicly available record of its contents [56].
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Step five: Preliminary analysis and first consensus workshop

The data records from each scorer were consolidated by the lead authors into a master
data set for analysis and subsequently underwent a series of data quality checks to
detect data entry errors, inconsistences, or missed fields. In all instances where errors
were detected, corrections were suggested and discussed jointly; once agreed upon,
the changes were entered into the master data set.

The findings were totaled and averaged by research question. Free text fields and
comments were analyzed in a deductive and inductive approach: topics explored in
the tool (Multimedia Appendix 2) were used to guide the deductive thematic analysis
[57], and new themes that emerged were identified using an inductive approach [58].
This included an analysis of indicator titles using an existing classification of types
of pandemic-related information [3]. Due to the observed variability in phrasing of
indicator titles and calculations, key performance indicators were grouped by themes.

A workshop with the panel of scorers was organized to discuss the preliminary
results and distribution of actionability scores. During the workshop, panelists indi-
vidually shared the rationale for their scoring of dashboards with low (score=r or 2)
and high (score=4 or 5) actionability. The common features of dashboards scored as
highly actionable were discussed to further calibrate the panel’s scoring of the action-

ability. From this discussion, a working list of actionability features was consolidated.

Step six: Round two scoring and second consensus workshop

All panelists were returned their original data records and given 1 week to revisit their
initial actionability scoring, drawing on the discussion during the workshop. Panelists
were given the opportunity to increase each score, lower it, or leave it the same. Fol-
lowing rescoring, the distributions of the scores were recalculated. The data records
for the top dashboards (score=5) following this second round were consolidated and
provided to the panel, together with the working set of actionability features. A second
consensus workshop was convened and, in a similar way to the previous workshop, a

round table was conducted for each scorer to share their views. This was followed by



a joint discussion to reach agreement on the common features of highly actionable

dashboards.
Results

Identified dashboards

Using our multimethod search strategy, we initially identified 265 COVID-19 dash-

boards. More than 40 respondents contributed to the sampling survey, including all
members of the study team and international public health experts. Following screening
of each dashboard’s main page, 103 dashboards were excluded. The remaining 162
dashboards were distributed among the panel of scorers for full review. During the
assessment process, 5 additional dashboards were excluded and 1 new dashboard was
included. A final total of 158 dashboards was included for further analysis (Figure 1).

Data extraction and the first round of scoring were conducted in a 2.5-week
period between July 6 and 23, 2020. The data extract and archived version of each
dashboard were referred to throughout the study. Therefore, any updates following
this date were not accounted for. The 158 dashboards were assessed in 22 different
languages, predominately in English (n=85, 53.8%), followed by Russian (n=11, 7.0%),
Spanish (n=9, 5.7%), French (n=9, 5.7%), and Chinese (n=6, 3.8%). A full listing of

the dashboards assessed is available in Multimedia Appendix 3.

General description of the assessed COVID-19 dashboards

Table 2 summarizes key characteristics of the 158 dashboards assessed. Our sample
included dashboards reporting on 53 countries in all 6 WHO regions [59]. On the
date of the review, the severity of the pandemic with regard to total cases and deaths
varied widely between location as reported in Multimedia Appendix 3.

More than half of the dashboards (93/158, 58.9%) were developed for use at the
national level. Nearly two-thirds of the dashboards (100/158, 63.3%) were developed

by government authorities at the national, regional, or municipal level. New initiatives

165



166

Figure 1: Flow diagram of COVID-19 dashboard sampling.

PART III: PERFORMANCE OF HEALTH SYSTEMS DURING THE PANDEMIC



or organizations formed in response to COVID-19 accounted for 10.1% (16/158) of
the dashboards assessed [29,60-74].

With regard to language, only one-fifth of the dashboards were available in more
than one language with full functionality (32/158, 20.3%). In terms of their scope of
information, gauged according to the content of the dashboard as well as informa-
tion to which users were redirected through affiliate links, almost all the dashboards
were epidemiological in focus (156/158, 98.7%), followed by providing information
on infection control measures and health system management (65/158, 41.1%, and

49/158, 31.0%, respectively).

Characteristic Value, n (%)

Region?
Global 20 (12.7)
Europe and Central Asia 63(39.9)
North and South America 45 (28.5)
Western Pacific 22 (13.9)
Southeast Asia 4(2.5)
Africa 3(19)
Eastern Mediterranean 1(0.6)

Level
International 25 (15.8)
National 93(589)
Regional (provincial, state, county) 33(209)
Municipal (city, district) 7(4.4)

Type of organization

International organization 7(4.4)
Governmental 100 (63.3)
Academia 9(57)
News or media outlet 14(8.9)
Industry 9(5.7)
Independent initiative 16 (10.1)

Other 3(19)
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Characteristic Value, n (%)

Languages available with full functionality®

One language 126 (79.7)
Two languages 22 (13.9)
Three or more languages 10 (6.3)

Additional languages available with reduced functionality®

One or more languages 16 (10.1)

Scope of information

Epidemiological information 156 (98.7)
Infection control measures 65 (411)
Health system management 49 (31.0)
Social and economic implications 31(19.6)
Population behavioral insights 25 (15.8)
Other 28 (I71)

Table 2: Characteristics of the assessed COVID-19 dashboards (N=158) from 53 countries.

2Country status and region according to WHO classification [59].

*Full functionality: the webpage is equivalent in the different languages.

Reduced functionality: the webpage is available in additional languages but with less information and fewer functionalities
compared to the main languages.

4According to the WHO classification [3]

More than half of the dashboards (93/158, 58.9%) were developed for use at the na-
tional level. Nearly two-thirds of the dashboards (100/158, 63.3%) were developed by
government authorities at the national, regional, or municipal level. New initiatives
or organizations formed in response to COVID-19 accounted for 10.1% (16/158) of
the dashboards assessed [29,60-74].

With regard to language, only one-fifth of the dashboards were available in more
than one language with full functionality (32/158, 20.3%). In terms of their scope of
information, gauged according to the content of the dashboard as well as informa-
tion to which users were redirected through affiliate links, almost all the dashboards
were epidemiological in focus (156/158, 98.7%), followed by providing information
on infection control measures and health system management (65/158, 41.1%, and

49/158, 31.0%, respectively).



Uses and users of COVID-19 dashboards

A quarter of the dashboards (45/158, 28.5%) explicitly stated the intended purpose of
their reporting. Of these 45 dashboards, the statements spanned three main themes:
(z) high-level reporting to create trust and aid overall compliance (25/45, 56%); (2)
sub-national reporting targeting policy interventions, including benchmarking (12/45,
27%); and (3) individual-risk assessment (8/45, 18%).

Only 14.6% (23/158) of the dashboards explicitly stated the intended audience
(end users). Target users predominately included the general public (20/23, 87%)

and, in a few instances, more specific audiences such as travelers or subject matter

experts (6/23, 26%). When examined by the level of reporting, national-level dash-

boards were less likely to explicitly state the intended audience (9/93, 10%), while
international- and municipal-level dashboards were more likely to do so (7/25, 28%,

and 2/7, 29%, respectively).

Of the 158 dashboards assessed, 20 (12.7%) reported both the purpose and in-

tended user explicitly. The profiles of these dashboards, in terms of their levels of
reporting and the types of organizations that developed them, did not differ from the
characteristics of the general sample. For the remainder of the analysis, the sample
of dashboards was aggregated rather than subdivided by the intended purpose of the

use and audience, due to the limited explicit statements of both.

Content and data of COVID-19 dashboards
Key performance indicators

Table 3 summarizes the frequency of indicator themes reported by the dashboards.
See Appendix 4 for illustrative examples of indicator titles. On average, the dashboards
reported on 5.3 indicator themes (maximum 15, minimum 1). Almost all the dashboards
reported public health and epidemiological indicators (155/158, 98.1%), particularly
those that reported on cases and deaths. These account for the only high-frequency

indicator themes (indicators present in more than two-thirds of the assessed dash-

169



170

boards). Medium-frequency indicator themes (themes reported in more than one-third
but less than two-thirds of dashboards) were related to hospital care (hospitalizations,
admissions to infection control units), testing (total tests, testing rates), and spread
and death (recovered and active cases).

Only 4.4% of the dashboards (7/158) reported indicators related to social and eco-
nomic impacts. Indicator themes included employment and hardship relief (eg, [28,75])
and transport, trade, and international travel (eg, [28,75]). Indicators of behavioral
insights were also infrequently reported (8/158, 5.1%). Indicator themes included two
main types: (1) self-reported adherence related to restrictions (eg, [76,77]) or health and
well-being status (eg, [75]) and (2) observed public adherence to restrictions assessed
through mobility data or reported breaches of restrictions (eg, [60,78]).

Some use of composite scores to signal overall risk levels or the current status

by sector (eg, health, economy) was identified, although this use was infrequent (eg,

[28,61,79)).

Information type and .
Indicator themes Value, n (%) Frequency?
cluster

Public health and epidemiological

Cases (all confirmed cases) 150 (94.9) High
Deaths 136 (86.1) High
Recovered (healed, cured) 91(57.6) Medium
Spread and death Active cases 56 (35.4) Medium
Mortality rate (case fatality rate) 24 (15.2) Low
Reproduction rates (attack rate) 12 (1.6) Low
Future projections/risk models 5@32) Low
Doubling rate 3(2.0) Low
Testing (total number tested, PCR® tests) 80 (50.6) Medium
Testing Testing rates (positivity, negative tests) 43(212) Medium
Tests-pending results 17 (10.8) Low
COVID-19 antibody tests (serology tests) 1(0.6) Low
Self-quarantine (isolation notices) 18 (11.4) Low

Risk management
Contact tracing 6(3.8) Low




Health system management

Hospitalized (admissions, discharges) 74 (46.8) Medium
Hospital care Admitted to ICU® (critical condition) 47 (29.1) Medium
On a ventilator 14 (8.8) Low
Hospital bed capacity (availability) 12 (7.6) Low
ICU bed capacity 10 (6.3) Low
Ventilator capacity (available ventilators) 5(3.2) Low
Health system capacity .
Non-COVID-19 service usage 4(25) Low
Personal protective equipment stock 2(13) Low
Testing stock 2(13) Low

Social and economic impact

NJae Employment and hardship relief 7(44) Low
Transport, trade, and international travel 3(19) Low
Behavioral insights
Observed public adherence to restrictions 4(2.5) Low
N/A Self-reported adherence to restrictions 2(13) Low
Self-reported health and well-being status 2(13) Low

Table 3: Frequency of indicator themes reported for the 158 dashboards assessed.
2 Low: <33%; medium: 34%-66%; high: >67%.

® PCR: polymerase chain reaction.

¢ICU: intensive care unit.

4 N/A: not applicable.

Data sources and metadata

One quarter of the dashboards did not explicitly report the source of their data (39/158,
24.7%). National-, regional-, and municipal-level government-run dashboards pre-
dominately reported the use of data sourced from official public health authorities.
International dashboards predominately reported the use of data sourced from the
WHO [25] or the Johns Hopkins Centre for Systems Science and Engineering [26].
Less than half of the dashboards (63/158, 39.9%) specified metadata (data dictio-
naries, indicator specifications) in the format of notes, footnotes, or linked additional
web pages to provide further information on the methodology by which an indicator

was calculated. Of the 158 dashboards, 39 (24.7%) did not report their data sources or
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metadata details. The majority of dashboards updated their data daily and explicitly
stated the update frequency and time of the last update.

Types of analysis and presentation of
data on COVID-19 dashboards

Table 4 summarizes the types of analysis and presentation of data. The dashboards
172 predominately reported indicators over time (138/158, 87.4%), and most of these
breakdowns were by day (128/138, 92.8%). Of the dashboards, 40% reported data
on two geographic levels (eg, national and regional or regional and municipal). In
the case of national-level dashboards (n=93), geographic breakdowns predominately
included regional comparisons (73/93, 79%), with some municipal-level (28/93, 30%)
and international-level (25/93, 27%) comparisons. Breakdowns by neighborhood

(post—code-level) were reported in only a few instances (4/93, 4%).

Considerations Value, n (%)

Time trend analysis availability (N=158)

Time trend analysis available 138 (87.3)
No time trend analysis 20 (12.7)

Use of time trend analysis (n=138)*"

By day 128 (92.8)
By week 33(239)
By month 19 (13.8)

Geographic levels (scales) of analysis (N=158)b

International (multicountry) 54 (34.2)
National 118 (747
Regional 17 (74.)
Municipal 54 (34.2)
Neighborhood 13(8.2)

Other 5(32)




Number of levels (scales) of analysis per dashboard (N=158)

1level 34.(215)
2 levels 65 (410)
3 or more levels 59 (31.3)

Disaggregation availability per dashboard (N=158)

1or 2 types of disaggregation 48(30.4)
3 or 4 types of disaggregation 42 (26.6)
5 or more types of disaggregation 6(3.8)
No disaggregation options 62(39.2) 73
Disaggregation options (n=96)°

Age 79 (823)
Sex 71(74.0)
Mode of transmission 26 (271)
Long-term care facilities 16 (16.7)
Ethnicity 12 (12.5)
Race 10 (10.4)
Health workers 9(94)
Comorbidities 9(94)
Socio-economic status 220
Other 23(24.0)

Visualization features (N=158)°

Graphs/charts 134 (84.8)
Maps 111(70.3)
Tables 95 (60.1)
Video/animations 10 (6.3)

Use of narratives to interpret data (N=158)

Yes, to clarify the quality of the data only 28 (17.7)
Yes, to clarify the meaning of the data only 23(14.6)
Yes, to clarify both the quality and the meaning 31(19.6)

No 76 (48.1)
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Simplification technigues used (n=104)*®

Use of color-coding 93 (89.4)
Size variation 40 (38.5)
Icons 6(5.8)

Interactive options (n=126)*"

More information 15(91.3)
Change of information 61(48.4)
Change of display 44 (349)

Table 4: Summary of analysis and presentation of dashboard information.
2 Subset of applicable dashboards (ie, 138 dashboards that do use time trends).

® Percentages for these considerations do not total to 100%, as multiple considerations could be present per dashboard.

In addition to geographic breakdowns, more than half of the dashboards (96/158,
60.8%) analyzed data by other breakdowns: on average, three types of breakdowns
were included. Of these 96 dashboards, the most common breakdowns included by
age (79/96, 82%), sex (71/96, 74%), and mode of transmission (26/96, 277%). Other
breakdowns, although less frequently reported, included race, ethnicity, long-term
care facilities, health care workers, comorbidities, and socioeconomic status.

As per our inclusion criteria, all dashboards used some form of visualization. On
average, two types of visualizations were included per dashboard. These included
graphs or charts (134/158, 84.8%), maps (111/158, 70.3%), and tables (95/158, 60.1%).
Almost half of the dashboards (76/158, 48.1%) did not include written descriptions
to clarify either the quality or meaning of the data, while 31/158 dashboards (19.6%)
provided both.

More than half of the dashboards (104/158, 65.8%) used some technique to simplify
the data. In these 104 dashboards, color-coding was most often used (n=93, 89.4%),
followed by size variation (n=40, 38.5%). The majority of dashboards (126/158, 79.7%)
included some element of user interaction. These elements mostly included the pos-
sibility to present more information (eg, pop-up windows), change the information

(eg, different breakdowns), or change the display (eg, switch from table to map).



Features of actionable dashboards

In the first round of scoring, 21 of the 158 dashboards assessed (13.3%) were scored
with the highest actionability score (score=5), and 18 dashboards (11.4%) received the
lowest score (score=1), for a mean score of 3.01 (SD 1.20). The second round of scoring
resulted in a final total of 20 dashboards that were scored as the most actionable. A
quarter of the dashboards (40/158, 25.3%) were scored differently: 24 scored lower,
and 16 scored higher. All 17 panelists completed both rounds of scoring. Details on the
distribution of scoring by panelist and between rounds are summarized in Appendix .

The panel workshop following the first round of scoring resulted in a total of 18
features that characterized highly actionable dashboards. After rescoring, these fea-
tures were further discussed among the panel to consolidate the list in terms of their
description and importance as well as its consistency and completeness as a set. A final
total of seven key features common to highly actionable dashboards were agreed upon
(Table 5). There was consensus among the panelists that some dashboards excelled

in certain features over others. These dashboards are noted as illustrative examples.

Feature Explanation Examples

Dashboards with a known audience and explicit
aim had focus and continuity in their content,
analysis and delivery. Techniques such as guid-
. ing key questions or overall composite scores #HowsMyFlattening [60],
Know the audience and . i . .
) . clearly communicated the decision they intend- ~ Covid Act Now [61], State of
their information needs
ed to support. Multilanguage functionality and California [79].
exact timing of updating signaled an awareness
and intent to encourage their regular use by

the intended decision maker.
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Manage the type, volume,

and flow of information

The selection of a concise number of indicators

brought focus and importance to the infor-

mation and the possibility to view indicators
together at a glance. The use of indicators

in moderation, although still spanning varied

types of information, was especially effective.

The ordering of information, from general to
specific or in sections based on theme, made

the flow of information intuitive.

Covid Act Now [61] reports on
five key indicators. Deloitte
[28] and the City of Vancouver
[78]included a range of types

of information.

Make data sources and

methods clear

A clear source of data and explanation of an

indicator’s construction, including potential

limitations, was found to be an important com-

ponent of trust in the dashboard and clarity in

its reporting. This information can be provided

in short narratives that support users to under-

stand what is in fact being presented.

Denmark [80], France [76],
Spain [81], and media pages
of the Canadian Broadcasting
Corporation [82] and the New
York Times [83] paid attention
to narrating the calculation of

indicators.

Link time trends to policy

(decisions)

Reporting data over time together with the
introduction of key infection control measures
facilitated an understanding of their effect (or
lack thereof). This was found to be conducive to
generating public support for infection control

measures.

ABC News [84] and Sledilnik
[62] embed policy measures
over time. The City of Toronto
[85] reports city targets.

Provide data “close to

home”

To inform individuals of risks in their immediate
surroundings, granular geographic breakdowns
are needed. Data that are highly aggregated
are difficult to understand. Maps (over tables
and charts) were most effective to provide

geographic information.

The United Kingdom [86] of-
fers post-code-level break-
downs. Germany [87] provided
city- and borough-level infor-

mation for Berlin.

Break down the population

to relevant subgroups

Providing data with the possibility to explore

varied population characteristics made indi-

cators relatable to individual users. It enables
understanding of risks and trends based on
one's own demographics. It can also facilitate
equity-driven decision-making by exposing

differences among the population.

Ethnicity and race break-
downs were provided in New
Zealand [75] and various
US dashboards [79,88-92].
#HowsMyFlattening [60]
provided breakdowns on

economic status.




A concise narrative explaining the significance

of a trend supports users to understand the

importance of the information. Bare statistics Covid Act Now [61] narrates

without a narrated analysis leave the burden the significance of trends.
Use storytelling and visual

of interpretation solely to the user. Brief ex-  The State of Colorado [88]
s planations on the meaning of trends used in uses colored icons to signal

combination with visual techniques, such as the direction of trends.

intuitive color schemes and icons, supported

ease of interpretation.

Table 5: Seven features of highly actionable COVID-19 dashboards.
Discussion
Principal findings

With this study, we set out to assess the state of the art of public web-based COVID-19
dashboards globally during the initial stage of the pandemic (July 2020) and identify
features common to the dashboards that were found to be highly actionable. We as-
sessed 158 dashboards, each operating in a different context. Their differences aside,
the dashboards analyzed in this study ultimately share a common aim: to serve as both
a communication tool and a call for individual and collective action to respond to the
COVID-19 pandemic. Despite their contextual differences (or because of them), our
results indicate that some dashboards fulfil their function of communicating, inform-
ing decision-making, and supporting behavior change better than others. Moreover,
while it is also clear there is no single approach to developing a dashboard, our results
suggest that introducing certain features may enhance the actionability of a dashboard.

Knowing the audience and their information needs was identified as a key ac-
tionability feature, which corresponds with the Lasswell model for effective commu-
nication [1,41]; Barbazza et al, unpublished data, 2021). However, clear reporting of a
dashboard’s purpose (its “why”) and audience (for “whom”) was infrequent. This may
be explained in part by the fact that the majority of the dashboards were developed
by public authorities and hosted on existing web pages. Hence, the target audience

(citizens) and the aim (constitutional mandate to protect health) may be considered
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implicit. However, without clarity on the intended use and user of a dashboard, its
development is steered by the potential to be useful rather than addressing a specific
information need [32,93-95].

“What” a dashboard communicates through its content is not a neutral window into
the available data. It is the result of judgment, discernment, and choice [14]. The average
of 5 indicator themes reported per dashboard can be considered to be a manageable
volume and is in line with the evidence that “less is more” [33,47]. It is the breadth
of types of information presented that is concerningly narrow, with only a handful of
dashboards addressing the WHO-recommended four types of information needed for a
complete picture of the pandemic [3]. For example, indicators reporting on population
behavioral insights gauge the compliance of citizens with infection control measures;
thus, they are an important tool for maintaining public trust. However, in our sample,
this type of information was rarely reported. This may be due to data infrastructure
limitations and the limited availability of these data, especially in the early phases of
the pandemic. Similarly, less than half of the dashboards reported on health system
management indicators, despite the importance of these indicators in informing the
management of both COVID-19 and non-COVID-19 services. Dashboards that did
report on these non-epidemiological types of information may serve as inspiration
for drawing on innovative data sources and indicators [28,60].

Clarity around data sources and indicator calculations (metadata) are critical for
overall quality, credibility, and trustworthiness of reporting [46,48,49]. For transpar-
ency on how data were collected and insights into “what lies behind” the reported
indicators, providing explicit data sources and calculations should be considered a
minimum requirement. Nonetheless, our findings signal that these provisions are
not a given. Further efforts are needed internationally and nationally to standardize
indicator calculations and set requirements of what constitutes good practice in public
reporting of pandemic-related data.

In terms of “how” content is presented, dashboards should be viewed as tools for
making clear links between current trends and past policy decisions and individual
behavior. Doing so connects change-points and actions, which has been found to
contribute to an indicator’s use [96,97]. It also serves to leverage the two-way com-

munication potential of dashboards. Dashboards that fail to make the connection



between the past and present miss the opportunity to communicate the effects of
users’ decision-making back to them. Beyond describing the past and present, only a
handful of dashboards went further and employed predictive analytics by illustrating
different future scenarios of “what could happen.” The lack of precision of predictive
models and simulations early in the pandemic likely stunted their use. Use of both
descriptive and predictive approaches to dashboard design and tighter links between
infection control policies and their effects should be further explored into the next
phases of the pandemic.

We found frequent use of different display options and interactive techniques
among the dashboards assessed. However, the analysis of data by location and by
population subgroups was limited overall, which may restrict their utility for individ-
ual-level decision-making purposes. The challenge to report data locally and disag-
gregate the data by relevant breakdowns such as age, sex, socioeconomic status, and
ethnic or racial groups may be in large part due to data infrastructure limitations and
perceived legal obstacles [98]. Without collecting, registering, and using data about
meaningful population subgroups, there is a risk of not being informed about these
important (and modifiable) differences [98].

Finally, an actionable dashboard is based on complete, timely, and transparent data

that is prepared, contextualized, and presented so that it can be used as information

[99]. Our assessment found an overall underuse of known and proven delivery tech-

niques, in particular, the use of explanatory narratives. Plain language text to clarify
complicated information has proven to make end users more motivated and confident
in using information in their decision-making [1,47,54]. Although commonly used
software for the development of dashboards (eg, ArcGIS) has served to optimize their
single-screen design, the embedding of narratives into templates may be useful for
improving interpretation.

Future research could explore the following points. First, recognizing the highly
dynamic nature of COVID-19 dashboards, a follow-up study could provide insights into
how dashboards have evolved over time, given improvements in disease prevention,
testing, and treatment as well as data infrastructure. Second, exploring across official
municipal, regional, and national dashboards in a given context was beyond the scope

of this study; however, such an exploration may offer insights into the possibility of
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tailoring dashboards at different levels to specific purposes and audiences. Third, this
study has pursued a theoretically informed expert-based appraisal of actionability. A
study from the perspective of the target audience is therefore merited and needed to
obtain insights from firsthand use. Finally, the developed assessment tool could be
used within a specific country context to analyze actions needed to implement the

identified features.

Strengths and limitations

To our knowledge, this is the most comprehensive summary of COVID-19 dashboards
and assessment of their actionability published to date. The search for COVID-19 dash-
boards was wide-reaching and used multiple methods to amass a global sample. The
approach tapped into a unique and highly specialized international network dedicated
to health care performance intelligence, allowing for an expert, context-aware, and
multicultural team. The multilanguage competencies of the panel made it possible
for the dashboards to be reviewed in their original languages for high-quality data ex-
traction. Through detailed data extraction and a structured process of scoring with joint
deliberation, we have identified a set of timely and pragmatic features for optimizing
dashboards. This is also the first study to our knowledge on the use of dashboards
for public reporting from a communication and health care performance intelligence
perspective. Importantly, the study was conducted at pace with the ongoing COVID-19
pandemic to ensure the potential for findings to inform the continued development
of dashboards in combination with other communication tools.

We acknowledge the following potential limitations. First, the sample of dashboards
is ultimately a subset of publicly available web-based COVID-19 reporting. The sample
is also skewed to locations in the European and Pan-American regions, which account
for two-thirds of the dashboards reviewed. This can be attributed in part to factors
including the thorough but not exhaustive sampling strategy applied; the exclusion
of dashboards beyond the 22 language competencies of the panel (ie, Arabic and
Hindi); and the focus on web-based dashboards to the exclusion of those exclusively

on mobile apps (common to Asian countries). As an exploratory study, reasonable



diversity of locations, in combination with different levels (scales) of focus and types
of organizations, took precedent and was achieved. Nonetheless, the findings may not
be generalizable to all contexts. Second, despite our best efforts to obtain a snapshot
of COVID-19 dashboards in a common 2-week period, the severity and specific phase
of the pandemic inevitably varied greatly on the date of the review as described. Our
approach to assess rather than evaluate the impact of COVID-19 dashboards mitigates
the significance of these differences on our findings. Third, the appraised actionability
of the dashboards ultimately does not confirm their use in practice, and evaluating

this was beyond the scope of this study.
Conclusion

This study has taken stock of the vast landscape of public web-based COVID-19
dashboards; this is a testament to the advancements in health information systems
and digitalization of our societies, coupled with the responsibility and imperative to
publicly report health information. As could be expected, the 158 dashboards in our
sample, spanning a total of 53 countries, are diverse. They have different contexts and
levels of focus, purposes, and audiences. They draw from various data sources, offer
different content and use a range of ways—albeit at times limited—to break down

data and to visualize, simplify, and interact with information. Their actionability

also differs, signaling that their fitness for use by decision makers is not a guarantee.

The number of dashboards appraised as highly actionable in the period of July 2020
when the dashboards in this study were assessed signals that work is still needed to
optimize the use of dashboards. There is no one-size-fits-all template or model to
accomplish this. Dashboards must be purpose-driven and context-specific. We urge
those working on COVID-19 dashboards to consider the seven features identified in
our study and adopt them as called for. By doing so, they stand to fully leverage the
potential advantages of public reporting and its use for decision-making and behavior

change needed to address the current pandemic.
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Abstract

Public web-based COVID-19 dashboards are in use worldwide to communicate
pandemic-related information. Actionability of dashboards, as a predictor of their
potential use for data-driven decision-making, was assessed in a global study during
the early stages of the pandemic. It revealed a widespread lack of features needed to
support actionability. In view of the inherently dynamic nature of dashboards and
their unprecedented speed of creation, the evolution of dashboards and changes to
their actionability merits exploration. We aimed to explore how COVID-19 dashboards
evolved in the Canadian context during 2020 and whether the presence of actionability
features changed over time. We conducted a descriptive assessment of a pan-Canadian
sample of COVID-19 dashboards (N=26), followed by an appraisal of changes to their
actionability by a panel of expert scorers (N=8). Scorers assessed the dashboards at
two points in time, July and November 2020, using an assessment tool informed by
communication theory and health care performance intelligence. Applying the nominal
group technique, scorers were grouped in panels of three, and evaluated the presence
of the seven defined features of highly actionable dashboards at each time point. Im-
provements had been made to the dashboards over time. These predominantly involved
data provision (specificity of geographic breakdowns, range of indicators reported,
and explanations of data sources or calculations) and advancements enabled by the
technologies employed (customization of time trends and interactive or visual chart
elements). Further improvements in actionability were noted especially in features
involving local-level data provision, time-trend reporting, and indicator management.
No improvements were found in communicative elements (clarity of purpose and
audience), while the use of storytelling techniques to narrate trends remained largely
absent from the dashboards. Improvements to COVID-19 dashboards in the Canadian
context during 2020 were seen mostly in data availability and dashboard technology.
Further improving the actionability of dashboards for public reporting will require
attention to both technical and organizational aspects of dashboard development. Such
efforts would include better skill-mixing across disciplines, continued investment in
data standards, and clearer mandates for their developers to ensure accountability

and the development of purpose-driven dashboards.



Introduction

The public reporting of data during a pandemic is a core government function to
protect population health and safety [1-3]. It is also critical for fostering accountability,
ensuring transparency, and supporting individuals in making informed decisions
[4-6]. Unlike past pandemics, COVID-19 has been monitored globally in real-time,
resulting in unprecedented collection, analysis, and dissemination efforts.

Public web-based COVID-19 dashboards, as a dynamic means to visually display

information at a glance [7], have surged as a popular approach for sharing pandem-

ic-related information. Dashboards are powerful vehicles for communication; the Johns
Hopkins Coronavirus Resource Center dashboard [8] reported more than 1 billion
interactions per day by April 2020 [9]. However, without careful indicator selection and
data collection, analysis, and visualization, dashboards have the potential to mislead,
misinform, and incite panic [10,11], or simply to be ignored [12].

In the first half of 2020, our international research network of European and
Canadian professionals in health care performance intelligence [13] launched a global

study of COVID-19 dashboards. It assessed 158 dashboards from 53 countries in July

2020. It also explored what makes dashboards actionable, whereby actionability re-

fers to a dashboard’s potential to inform decision-making by the intended users [14].
More specifically, to be actionable, the information should be both fit for purpose
(meeting a specific information need) and fit for use (placing the right information
into the right hands at the right time and in a manner that can be understood) [14].
Only 12.7% (20/158) of dashboards evaluated in the mid-2020 study were found to
be highly actionable. Seven actionability features were identified among them [15].

Due to the speed in which the dashboards were first launched, traditional technical
and organizational aspects of development cycles were cut short [16]. While the urgency
of reporting took precedent in the early stages, dashboards are designed to be flexible
and continuously iterated. Studies also emphasize the importance of frequent reviews
to ensure a dashboard’s sustained relevance and use [16,17]. As our initial study was
merely a snapshot of the early stages of the pandemic, the extent to which COVID-19
dashboards evolved over a longer period was beyond its scope.

Canada provides a relevant context for further investigating the evolution of
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COVID-19 dashboards for several reasons. First, public health is the remit of federal,
provincial or territorial (PT), and local health authorities [18], which, together with
PT ministries, are involved in pandemic monitoring and reporting. This was already
reflected in Canada’s 2018 multi-actor pandemic preparedness plans (for influenza)
[19]. In addition to those varied public actors, independent initiatives and the media
have also leveraged open data sources in order to generate public-facing COVID-19
dashboards. The range in the types of organizations, and their different target geog-
raphies of reporting, have resulted in a diverse Canadian dashboard landscape.
Second, Canada’s experience with COVID-19 intensified in the course of 2020,
with an initial peak in early May (about 2500 daily cases) and second peak in November
(about 8ooo daily cases) [20]. Cases spread to areas of Canada previously untouched
by the virus [21]. As a result, the demand for dashboards that provide effective com-
munication and support data-driven decision-making increased throughout the year.
Third, Canadian dashboards were criticized early on for possible information blind
spots, including a failure to report race-based data and other social determinants [22,23],
as well as for presenting highly aggregated data at the PT level [10,24,25]. The extent to
which such limitations persisted into the second half of 2020 had yet to be assessed.
This study explores (1) how public web-based COVID-19 dashboards in the Canadian

context evolved in 2020 and (2) whether dashboard actionability increased over time.

Methods
Study design

Our study adheres to the Standards for Reporting Qualitative Research [26]. We ap-
plied qualitative methods comprising (1) a descriptive assessment applying an existing
tool [15] for the purposes of systematically and comparatively depicting COVID-19
dashboards; and (2) an expert appraisal using the nominal group technique [27,28]
to score the actionability of the dashboards. The study draws on the global sample of
158 dashboards examined in the study by Ivankovié et al [15], now confining the focus

to dashboards reporting on COVID-19 in the Canadian context (N=26). Importantly,



we extended data collection for this sample by collecting data at a second time point,
in order to analyze changes between July 2020 (initial assessment) and November
2020 (second assessment). Subsequently, we evaluated the presence of the action-
ability features identified in the study by Ivankovi¢ et al [15] across the sample for

both time points.
Panel of scorers

Data collection was conducted by a panel of eight scorers (EB, DI, SW, KJG, MP, CW,
NL, and VB). The panel (four women and four men) aligned with the scorers assembled
by Ivankovié et al [15] so as to ensure consistency between assessments. The scorers
were drawn from an existing international research network of Canadian, European,
Latin American, and Asian researchers, each conducting their doctoral research on
health care performance intelligence [13]. All scorers had common expertise and
training in dealing with health care performance data and in the use of such data for
management and governance, as well as prior training and experience with the study’s
assessment tool. The panel’s composition also included French-language competencies
(CW) and prior professional policy and research experience in the Canadian context
(EB, DI, SW, KJG, MP, and VB).

Assessment instruments

An assessment tool developed, piloted, and validated by Ivankovi¢ et al [15] was applied.
The tool assesses COVID-19 dashboards in terms of their purpose and users (“why”),
content and data (“what”), and analyses and displays (“how”). Table 1 summarizes
the considerations assessed. These derive from communication sciences (the 1948
Lasswell model [29)]), the health care performance intelligence discipline [14], earlier
studies on the public reporting of health performance data and provision of dashboards
in the health domain [30-34], and guidance for reporting during public health crises
from the World Health Organization (WHO) [1]. The tool also aligns with existing

instruments to measure the quality of health information on the internet [35,36].
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Method Instrument

Considerations assessed/scored: guiding questions/statements

Descriptive assessment Assessment tool®

+ Purpose and audience: Is the purpose and audience mentioned?
« Indicator themes: What indicators are reported on?
- Data: Are data sources and metadata specified?

« Types of analysis: Does the analysis include time trends, and

geographic and population break downs?

+ Presentation: How is data visualized, interpreted, simplified,

and interacted with?

196

Seven features of
) highly actionable

Expert appraisal
dashboards-scor-

ing tool®

+ Know the audience and their information needs: The intended

audience and their information needs are known and responded

to.

+ Manage the type, volume, and flow of information: The type,

volume, and flow of information on the dashboard are well

managed.

+ Report data sources and methods clearly: The data sources and

methods for calculating values are made clear.

+ Link time trends to policy decisions: Information is reported over

time and contextualized with policy decisions made.

+ Provide data “close to home": Data are reported at relevant

geographic break downs.

+ Break down the population to relevant subgroups: Data are

reported by relevant population subgroups.

+ Use storytelling and visual cues: Brief narratives and visual

cues are used to explain the meaning of data.

Table 1: Overview of considerations by the method applied.

2 Refer to the study by Ivankovic et al [15] for the full assessment tool.

® Refer to Appendix 1for the full scoring tool.

We operationalized the appraisal of a dashboard’s actionability by drawing on the

seven features of highly actionable COVID-19 dashboards, as identified in the study

by Ivankovié et al [15] (see Table 1). A scoring tool was developed (see Appendix 1)

to evaluate each feature on a 3-point ordinal scale, scored as “present,

present,” or “not present.”

» o«

somewhat



Study sample

COVID-19 dashboards for sample inclusion were determined on the basis of the
following three criteria: (1) the reporting of key performance indicators related to
COVID-19; (2) the use of some form of visualization; and (3) availability in an online
web-based format. It means password-protected COVID-19 dashboards for internal use
by public authorities were excluded from this study. No restrictions were imposed in
terms of a dashboard’s primary level of reporting (eg, national, regional, and local) or
the type of organization responsible for its development (eg, government, academia,
news or media, industry, and private initiative). Sampling was conducted from May 19
to June 30, 2020, and involved searches of COVID-19 policy monitoring platforms (eg,
the North American COVID-19 Policy Response Monitor [37]) and of research reports
(eg, a June 2020 pan-Canadian catalogue of governmental COVID-19 dashboards
[38]), as well as expert recommendations from researchers actively engaged in the
COVID-19 response, who were contacted via email. In total, 31 dashboards reporting
on the Canadian context were identified, five of which were duplicates and excluded
from further analysis. Further details about the sampling are mentioned in the study
by Ivankovié et al [15].

The final sample (N=26) included dashboards reporting at the national level
(n=6), PT level (n=106) (including at least one from each of Canada’s 13 provinces and
territories), and municipal level (n=4), capturing reporting from the capital (Ottawa)
and the three largest cities (Montreal, Toronto, and Vancouver). Figure 1 maps the
pan-Canadian distribution and the variations in the types of organizations responsible
for developing the dashboards. These included federal or PT governments (14/26,
54%), public health authorities (6/26, 23%), and others (6/26, 23%), including
independent initiatives (eg, #HowsMyFlattening and COVID-19 Canada Open Data
Working Group), industry (eg, Esri and Deloitte), and media (Canadian Broadcasting
Corporation). See Appendix 2 for the complete list of dashboards.
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Figure 1: Distribution of COVID-19 dashboards sampled and types of organizations responsible for their development.

Circles denote municipal-level dashboards included in the sample, and the colors denote the respective organization types.
These dashboards are counted in the tally shown per jurisdiction. The Public Health Agency of Canada's COVID-19 dashboard is
hosted on the federal Government of Canada webpage. In other instances, dashboards developed by public health authorities

are hosted on dedicated webpages.

Descriptive assessment

Each dashboard was assessed in English or French. The assessments were limited to
a dashboard’s main page and to content accessible within one interaction (click). This
approach was designed to increase consistency in the content evaluated, and it enabled
us to gauge the dashboard’s prioritization and hierarchy of content. Archives were

generated to create a record of each dashboard on the date reviewed (see Appendix 2).



Dashboards were distributed among the scorers as described in the study by Ivankovi¢
et al [15]. This distribution (averaging three dashboards per scorer) remained consistent
between time points as follows: the same scorers assessed the same dashboards in
both July and November 2020. All assessments additionally underwent reviews by

the first authors (EB, DI) to verify completeness and consistency.

Expert appraisal

To assess the presence of the seven defined features of highly actionable COVID-19

dashboards, we organized a series of three-person panels, involving the original scorer

of each dashboard joined by two other experts (the first authors or another panel mem-

ber), in December 2020. Prior to the start of the appraisal by each panel, a workshop
with the scorers was organized to calibrate the approach to scoring.

Scoring was informed by the original data records and archives generated in the
two descriptive assessments (July and November 2020). Importantly, each of the seven
actionability features were appraised with consideration to the dashboard’s stated or
inferred purpose and audience. It means the appraisal of each feature differentiated
between the intended use of the dashboard by national, PT, or municipal general
public audiences, unless further specified. In line with the nominal group technique
approach [27,28], the three panel members first independently scored the presence of
each feature on the dashboard using the scoring tool described above. The proportion
of identical ratings for each dashboard was calculated, and virtual panel discussions

were convened between the three scorers involved [39,40].

Prior to those discussions, partial or full agreement (two- or three-way consen-

sus) had been reached on 83.5% (304/364) of the items scored, with full three-way
agreement on 50% (182/364) (see Appendix 3). During the panel discussions, all
items without full agreement were debated. All panels reached final agreement by

discussion or re-examining the data records or archives.
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Data analysis

We used descriptive statistics to analyze the data at the two time points. We first
determined the number and percentage of dashboards in which each item (ie, each
consideration) of the descriptive assessment had been recorded as present in the July
or November assessment or both. The net change for each item was calculated as the
change in the total number of dashboards and the direction of that change between
time points. To analyze score changes for the actionability features, we calculated
feature-by-feature totals in both July and November, applying a 3-point ordinal scale
(not present, somewhat present, and present). Using the same approach applied to
analyze changes over time in the descriptive assessments, we calculated the net change
per feature as the change in the total number of positively scored dashboards, noting
the direction of that change.

For free-text fields in the descriptive assessment tool, we used both deductive and
inductive thematic analysis to identify themes [41,42]. This applied to responses on
considerations such as a dashboard’s purpose of use and audience, indicator titles,
and considerations with “other” as an answer category. Topics explored in the assess-
ment tool were used to guide the deductive thematic analysis. In analyzing the titles
of indicators reported by the dashboards, we applied the existing WHO classification
of types of pandemic-related information. Indicators were analyzed by the types of
information as follows: public health and epidemiology, health system management,
social and economic impact, and behavioral insights [1]. Given the observed variability
in the phrasing of indicator titles, the first authors grouped key performance indicators

by themes. New themes that emerged were identified using an inductive approach.

Ethics approval

This study involved the analysis of publicly available COVID-19 dashboards. Ethics

approval was not required.



Results
Sampled dashboards

The 26 Canadian COVID-19 dashboards were assessed in the time frames July 7
to 20 and November 23 to December 2, 2020, with an average of 135 days between
assessments (range 132-140). All dashboards remained active, with regular, typically
daily updating, aside from one (City of Vancouver), which was still accessible but
last updated in August 2020. As expected, given the wide differences in population
size and density across Canadian provinces and territories, the cumulative number
of COVID-19 cases reported by the dashboards for their respective geographic areas
ranged from o cases in Nunavut to more than 55,000 in Quebec in July, and from
15 cases in Northwest Territories to more than 140,000 in Quebec in November.
Cumulative numbers of COVID-19 cases and deaths on the assessment dates are

reported in Appendix 2.

Changes to dashboards over time

Table 2 reports how the dashboards changed over time according to the descriptive

assessment. The changes can be summarized as follows.

July value, November Net
Consideration and description
n (%) value, n (%) change®
Purpose and audience
Purpose: Purpose of use of the dashboard stated 10 (39%) 10 (39%) 0

Audience: Intended audience (user) stated 3 (12%) 4 (15%) +
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Indicator themes

restriction adherence

Spread and death
Cases (all confirmed cases) 25 (96%) 25 (96%) 0
Deaths 20 (T7%) 21(81%) +
Recovered (healed, cured) 17 (65%) 18 (69%) +
Active cases 12 (46%) 12 (46%) 0
Mortality rate (case fatality rate) 4. (15%) 4 (15%) 0
Reproduction rates (attack rate) 1(4%) 5(19%) +4
Testing
Testing (total number tested, PCRb tests) 17 (65%) 19 (73%) +2
Testing rates (positivity, negative tests) 10 (39%) 15 (58%) +5
Tests pending results 4(15%) 2 (8%) -2
Testing turnaround 0 (0%) 3 (12%) +3
Risk management
Self-quarantine (isolation notices) 1(4%) 1(4%) 0
Contact tracing 2 (8%) 2 (8%) 0
Hospital care
Hospitalized (admissions, discharges) 16 (62%) 15 (58%) -
Admitted to ICUc (critical condition) 10 (39%) 12 (46%) +2
On a ventilator 3 (12%) 3 (12%) 0
Health system capacity
Hospital bed capacity (availability) 2 (8%) 2 (8%) 0
ICU bed capacity 3 (12%) 2 (8%) -
Ventilator capacity (available ventilators) 3 (12%) 2 (8%) -
Non-COVID-19 service usage 1(4%) 1(4%) 0
Personal protective equipment stock 1(4%) 1(4%) 0
Economic/social impact
Employment and hardship relief
) ) 4 (15%) 4 (15%) 0
Transport, trade and international travel
) - ) 2 (8%) 3 (12%) +
Behavioral: Public risk perception/
5 (19%) 3 (12%) 2




Other

Future projections (modelling) 1(4%) 1(4%) 0

Risk-level/current phase (composite score) 2 (8%) 4 (15%) +2

Data sources and metadata

Sources: Data sources are noted 18 (69%) 18 (69%) 0
Metadata: Metadata is specified 11(42%) 14 (54%) +3

Types of analysis

Time trend
Time trend analysis available 21 (81%) 23 (89%) +2 203
Customizable time trend 4 (15%) 10 (39%) +6

Number of geographic levels

1level 6(23%) 3 (12%) -3
2 levels 14 (54%) 15 (58%) +
3 and more levels 6 (23%) 8 (31%) +2

Types of geographic level of analysis

International 3 (12%) 3(12%) 0
National 9 (35%) 8 (31%) il
Regional (province/territory) 22 (85%) 22 (85%) 0
Health regions 10 (39%) 15 (58%) +5
Municipal (city) 8 (31%) 8 (31%) 0
Neighborhood (postcode) 3 (12%) 2 (8%) -

Disaggregation options

Age 18 (69%) 17 (65%) il
Sex 14 (54%) 15 (58%) +
Mode of transmission 5 (19%) 6 (23%) +
Long-term care facilities 5 (19%) 5 (19%) 0
Schools 2 (8%) 5 (19%) +3
Ethnicity 0(0%) 2(8%) +2
Race 0(0%) 2 (8%) +2
Comorbidities 1(4%) 1(4%) 0
Socioeconomic status 1(4%) 1(4%) 0

Health workers 3 (12%) 1(4%) 2




Presentation

Type of visualization

Table 20 (77%) 25 (96%) +5
Graph/chart 21(81%) 22 (85%) +
Map 15 (58%) 18 (69%) +3

Narratives to interpret data

Yes, to clarify the quality of the data 13 (50%) 18 (69%) +5
Yes, to clarify the meaning of the data 12 (46%) 11(42%) -

Simplification techniques

Use of color coding 15 (58%) 15 (58%) 0
Size variation 3 (12%) 4 (15%) +4
Icons 3(12%) 7(21%) 2

Interactive options

More information 18 (69%) 18 (69%) 0
Change of information 7(@21%) 10 (39%) +3
Change of display 5 (19%) 6 (23%) +

Table 2: Description of changes to Canadian COVID-19 dashboards (N=26) over time in 2020.
@ Net change refers to the total number of dashboards and direction of overall change between time points. Importantly, no net
change (0) can mean both no change or the same number of dashboards increased and decreased for the specific consideration.

® PCR: polymerase chain reaction.

¢ICU: intensive care unit.

Purpose and audience

There was no change in the extent to which dashboards stated their purpose of re-
porting, with just over one-third doing so (10/26, 38%) in both July and November.
Where stated, the most frequent specific aims of dashboards were to provide simpli-
fied information in an “easy-to-digest, actionable way” [43] and to “help prevention
strategies reach those people most affected” [44]. The explicit mention of a target
audience was even less frequent, being found on just four dashboards (4/26, 15%) in
November, a marginal increase from July (3/26, 12%). Target audiences were denoted

” o«

as “general public,” “businesses,” or “public health leaders.” Notable improvements

over time were made by Ontario’s #HowsMyFlattening [43], with the introduction of



two dashboard viewing modes (“personal” and “geek”) to serve the information needs

of different audiences.

Indicator themes

Across the dashboards, public health and epidemiological indicators, followed by
health system management indicators, were the most frequently reported indicators
at both time points. Behavioral and socioeconomic indicators were rare. An average
of seven indicator themes were reported per dashboard in November (range 2-17),
compared with six in July (range 2-15). Several indicators became more prevalent in
November, including viral reproduction rates, testing rates, testing turnaround times,
and composite scores. Six dashboards (6/26, 23%) reduced the number of indicator
themes reported, most often removing indicators on active cases. In some instances,
indicators had been moved from the dashboard to new tabs or pages, as in Ottawa [45],
which relocated indicators on behavioral insights to new tabs no longer within direct
access of the main dashboard page assessed. Indicators on serology tests, doubling
rates, and testing stock, which had been present on dashboards previously assessed

internationally [15], were not reported at either time point on the sampled dashboards.

Data sources and metadata

A third of the dashboards (8/26, 31%), all government-developed, did not explicitly
report data sources in July or November. Dashboards typically drew data from juris-
diction-specific health services and public health authorities, hospital databases, and,
for comparisons with other countries, the Johns Hopkins University Coronavirus
Resource Center dashboard. Dashboards reporting metadata (supplementary details
on the calculation of the indicators) increased to more than 50% (14/26, 54%) by
November (from 11/26, 42%, in July). Notably, the COVID-19 in Canada dashboard
published a detailed technical report on its data set produced by the COVID-19 Canada
Open Data Working Group initiative [46,47].
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Types of analyses

A slight increase in the number of dashboards reporting time-trend data was observed
between July and November (from 21/26, 81% to 23/26, 88%). Improvements were
also made to the availability of customizable time scales, allowing users to zoom in
on specific time frames of interest (from 4/26, 15% to 10/26, 38%).

Modifications were made to report subregional geographic breakdowns of data,
with more than half (15/26, 58%) of the dashboards including breakdowns by health
regions in November, as compared with 10 (10/26, 38%) in July. Age and sex remained
the most common population breakdowns in November (17/26, 65%, as against 15/206,
58% in July), followed by mode of transmission (6/26, 23%) and long-term care facil-
ities (5/26, 19%). Schools emerged as a new type of breakdown in November, though

present on only one-fifth of dashboards (5/26, 19%).

Presentation

Between July and November, most dashboards slightly improved the number and
variety of chart types, simplification techniques, and interactive features they made
available. This was mostly done by introducing maps or additional tables and icons,
as well as user-directed modifications to the information displayed. New features that
emerged in November included options to subscribe to email updates for alerts (eg,
#HowsMyFlattening [43] and Ottawa [45]). Two dashboards (Quebec [48] and Ontario
[49]) introduced user feedback surveys.

Text providing details on data quality was present on more than two-thirds of
dashboards in November (18/26, 69%), compared with half in July (13/26, 50%). For
example, Esri’s dashboard included lay-language explanations of values with statements
such as “Why do I sometimes see negative numbers? Some values reported (like total
cases) are cumulative. They always go up. Other values (like hospitalizations) fluctuate
and can go up or down day-to-day” [50]. Narratives to explain the meaning of statistics
and trends were provided by fewer than half of the dashboards in November (11/26,

42%). Explanations of trends and their meaning included this description provided



by the COVID-19 in the Canada dashboard: “Graphs display trends for daily cases
and deaths over time on a logarithmic scale. An upward slope means the number of
cases/deaths reported each day is still growing. A flat line means the number of cases/
deaths reported each day is staying the same. A downward slope means the number

of cases/deaths reported each day is falling” [20].

Actionability features over time

Of the 26 dashboards assessed, none was found to fully present all seven of the defined
actionability features either in July or November. Overall, 8% (2/26) of dashboards were
assessed in July as having five or more actionability features fully present, doubling to
15% (4/20) of dashboards in November. Three quarters of dashboards (77%, 20/20)
had two or fewer features fully present in July and 65% (17/26) had two or fewer
features fully present in November. Seven dashboards increased their score of fully
present features. Although two dashboards scored lower in November, the decrease
was largely attributable to modifications in the type of information reported on the
main dashboard page, as indicators were moved to other dedicated pages.

The actionability feature most widely present on dashboards in both July and
November was the clarity of data sources and methods, while the use of storytelling
and visual cues was the feature most frequently absent (Figure 2). Among the seven
defined features of actionability, improvements were observed in all but one (knowing
the audience and their information needs), which was present on fewer than a quarter
of the dashboards at either time point. Improvements were most pronounced for the
feature involving geographic breakdowns, with average scores increasing by nearly a
quarter from July to November. Second to these improvements were improvements in
the use of time trends, although explicit links between the data and policy decisions

and infection control measures remained infrequent.
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July score November score Change in score between July and November

Number of dashboards Number of dashboards Number of dashboards
Not Somewhat Predominate
Actionability features o UL ST Emmma Emma_; vamo_: score in
present present present N
ovember
L x:w_ﬁ% mcm_m:nm. Somewhat
and their information present
needs
2. Manage the type, QT
volume and flow 4
. . present
of information
3. Make data sources 5
and methods clear
4. Link time :m_am to 2 Somewhat
present
5. Provide data close Somewhat
to home present
6. Breakdown
the population to 3 ST
present
relevant sub-groups
7. Use story-telling and 3 Not
visual cues present

Least frequent Most frequent cmaxx No change Increase
2 or more 2 ormore

Figure 2: Change in actionability across dashboards (n=26) over time in 2020.
Not present: the feature is not found on the dashboard; somewhat present: some elements of the feature are present on the dashboard but room for improvement; present: the
specific feature is clearly demonstrated and a good practice example of the feature is present. See Appendix 1 for full scoring details and Appendix 3 for the level of agreement

between panel members.
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Discussion
Principal findings

In this study, we explored changes made in the course of 2020 to public web-based
COVID-19 dashboards in Canada and appraised their actionability for decision-making
purposes. Although the dashboards we sampled varied in their specific geographic
focuses, they all shared an increasing relevance in supporting data-driven deci-
sion-making in their respective audiences as the severity of the COVID-19 pandemic
intensified across the country. Broadly speaking, from the perspective of the health
care performance intelligence we applied, we observed that subtle improvements
were made to the dashboards between July and November 2020. Improvements were
most pronounced with regard to dashboard-technology solutions (better customizable
time trends, and new charts and graphs) and data provision (new indicators, more
transparency on metadata, and more geographic granularity). Modifications to further
develop communicative elements were less pronounced or even absent during the
period assessed. These results were mirrored in the scoring of actionability features.

COVID-19 dashboards worldwide are powered by a somewhat common range
of software service providers (eg, ArcGIS, Tableau, and Power BI). We presume that
some improvements observed across our sample can be credited to new technical
features rolled out by such providers during 2020. For example, the use of adjust-
able time trends was a feature introduced on more than a third of the dashboards by
November and was evidently an added element in the underlying software. However,
while the industry may be credited with spearheading the technical development
of dashboards, the current practice from a technological perspective of measuring
actionability through user clicks [51] exposes some limitations. To give an example,
the enhanced sophistication of the technology behind more interactive time trends
used on dashboards was not complemented with improvements to incorporate the
enactment of policy restrictions into time-trend graphs so as to visualize subsequent
effects of those restrictions. This was despite the merits of such a visualization [15] and
the fact that such a technique was already being applied on dashboards in countries

like Australia [52] and Slovenia [53]. In our sample, we did observe dashboards that
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excelled in actionability, successfully leveraging the skills of specialists in technology,
data, public health, and communication [43,54]. This finding is consistent with the
findings in previous studies that have shown the importance of diverse stakeholder
engagement for achieving actionable performance measurement, data reporting, and
dashboard use [55-57]. In future research, we intend to further explore the perspective
of dashboard developers, including their team profiles.

Improved geographic granularity and transparency of methods may be supported
by initiatives like the COVID-19 Canada Open Data Working Group [20]. The overall
subtlety of changes in available data and its specificity might be a symptom of un-
derlying system barriers, in particular in relation to the collection and reporting of
disaggregated data [58]. Researchers in the Canadian context have called attention
to data management issues arising from unharmonized privacy laws, public/private
data custodianship, and obstacles to the reuse of data for research [59]. The collection
of race-based data in Canada is fragmented [60], and a pan-Canadian standard was
proposed only in July 2020 [61]. There is a responsibility to act in cases where missing
data could be masking inequitable burdens of the pandemic [62,63]. The potential
equity-promoting impact of subpopulation-based approaches to the analysis and use
of data has already been highlighted in Toronto [64]. Countries that report race- and
ethnicity-based COVID-19 data, like New Zealand [65] and the United States [66], may
be a source of insights into necessary data governance standards, privacy protections,
and data infrastructure.

Our findings also reveal a responsiveness to the evolving nature of the pandemic,
with multiple dashboards adding school cases or outbreaks as a data disaggregation
option and turnaround times for virus testing as an indicator. Shortly after our second
assessment, many dashboards also began reporting on vaccinations. Less advanced
dashboards, from areas not seriously affected by the pandemic in the spring of 2020,
made considerable progress in the second half of the year, as COVID-19 became more
widespread. While such changes confirm that dashboards continued developing with
time, the clarity of their intended aims and audiences nevertheless remained an under-
developed attribute, despite wide recognition of the fundamental importance of data
driven by a clear purpose and information need [14,67-70]. This may be a symptom

of data governance constraints or, more specifically, of unclear responsibilities and



mandates delegated to developers, as evidenced by the multiple public actors (eg,
PT governments and PT public health authorities) that were reporting on the same
geographies with nearly equivalent content. Although COVID-19 dashboards began
as a need-based short-term tool for monitoring and communicating on the pandemic,
this function has evolved with time. Dashboards must now face the mid-term chal-
lenge of dual-track health system monitoring, reporting both on the pandemic and
on non-COVID health care [71], as well as the long-term challenge of integration into
standard health system performance measurement. Rethinking the development
of dashboards governed by clear mandates will be essential to ensure that relevant

high-quality information is transparently delivered to well-defined audiences.

Strengths and limitations

To our knowledge, this is the first study to comparatively explore and critically reflect
on changes to COVID-19 dashboards over time from a health care performance in-
telligence perspective. The study was enriched by the expertise of the panel, whose
members had prior experience in assessing COVID-19 dashboards internationally,
as well as a shared reflexive lens to gauge both the technical and communication
aspects of the dashboards. Additionally, given the sustained relevance of COVID-19
dashboards, our findings are pertinent both to short-term improvements in COVID-19
dashboards and to their longer-term utility in addressing future public health crises.

We acknowledge several limitations. First, the stages of the pandemic and its
severity varied considerably across our sample, possibly contributing to differences
with respect to the data available and the prioritization of a dashboard’s development.
Despite this, the general direction of change was found to be common, averaging a

threefold increase in COVID-19 cases across locations between our assessment time

points (see Appendix 2). Second, the expert-based appraisal of actionability we em-

ployed is not a guaranteed reflection of a dashboard’s use in practice. The first-hand
experiences of dashboard users merit further study to obtain practical real-world
insights that can complement the concepts explored here. Third, our archiving of

dashboards was limited to their main page. Dashboards with multiple tabs could
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therefore not be revisited in full for scoring purposes. To minimize the potential loss
of information, all dashboards were assessed and evaluated by the same scorer in both
July and November. Lastly, to permit comparisons over time, our sample was limited to
dashboards identified in our search in May 2020. Any new dashboards that followed
would have been missed. An exhaustive sample was beyond the study’s aims; however,
we achieved geographic representativeness, as well as reasonable diversity in level

(national, jurisdictional, and municipal) and in the types of providing organizations.
Conclusion

Actionable dashboards are needed to enable effective decision-making across audienc-
es. Dashboards are tools of continuing importance during the COVID-19 pandemic,
but sustaining their actionability requires responsiveness to the pandemic’s stages.
Improvements made to COVID-19 dashboards in the Canadian context from July to
November 2020 appear to be driven mainly by certain technological and data improve-
ments. The effective use of communication features remained underdeveloped at both
points in time. COVID-19 dashboard developers need to better leverage the expertise
of public health and communication specialists, in order to ensure that data will truly
become information that is readily accessible and relevant to a public audience. Stra-
tegic system improvements to prioritize data standards, for example with respect to
subpopulation-based data, are needed to achieve more significant gains in actionability.
As the pandemic continues to evolve, attention will need to shift toward converting
dashboards from their initial status as temporary monitoring and communication
tools into instruments that are integrated into routine health system performance
monitoring. Accomplishing that will also require improved governance arrangements
that clarify roles and responsibilities. In the short term, continued improvements are
urgently needed with respect to all seven of the identified actionability features, in

order to make COVID-19 dashboards more fit for their purpose and use.
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Abstract

Governments across the WHO European Region have prioritised dashboards for
reporting COVID-19 data. The ubiquitous use of dashboards for public reporting is a
novel phenomenon. This study explores the development of COVID-19 dashboards
during the first year of the pandemic and identifies common barriers, enablers and
lessons from the experiences of teams responsible for their development. We applied
multiple methods to identify and recruit COVID-19 dashboard teams, using a pur-
posive, quota sampling approach. Semi-structured group interviews were conducted
from April to June 2021. Using elaborative coding and thematic analysis, we derived
descriptive and explanatory themes from the interview data. A validation workshop was
held with study participants in June 2021. Eighty informants participated, represent-
ing 33 national COVID-19 dashboard teams across the WHO European Region. Most
dashboards were launched swiftly during the first months of the pandemic, February
to May 2020. The urgency, intense workload, limited human resources, data and
privacy constraints, and public scrutiny were common challenges in the initial devel-
opment stage. Themes related to barriers or enablers were identified, pertaining to the
pre-pandemic context, pandemic itself, people and processes, and software, data and
users. Lessons emerged around the themes of simplicity, trust, partnership, software
and data, and change. COVID-19 dashboards were developed in a learning-by-doing
approach. The experiences of teams reveal that initial underpreparedness was offset
by high-level political endorsement, the professionalism of teams, accelerated data
improvements, and immediate support with commercial software solutions. To
leverage the full potential of dashboards for health data reporting, investments are

needed at the team, national and pan-European levels.



Introduction

Governments, as the stewards of healthcare systems, have the chief responsibility for

protecting and promoting the health and well-being of the population [1]. The stew-

ardship role includes collecting and reporting relevant information and supporting
its use as performance intelligence by all health system actors, including the general
public [2,3]. This task has taken on new pertinence in the context of a public health
emergency such as the COVID-19 pandemic [4-7]. Governments worldwide have
prioritised tools for delivering pandemic-related information, most often through the
development of public web-based dashboards [8,9].

Dashboards can be characterised as dynamic, visual displays of key performance

indicators, arranged on a single screen for viewing at a glance [10-12]. The ubiquitous

use of dashboards as public reporting tools during a pandemic is a novel [13,14] de-

velopment, but the use case for dashboards in a pandemic is clear. Contrary to static
reporting, through their dynamic nature they iterate content and its display daily,
evolving with the stages of the pandemic [15]. By design, dashboards can manage large
datasets and this, together with their near-real-time reporting capabilities, makes them
highly responsive to the information urgency in a pandemic [8]. And, when paired
with geographic information systems (GIS) and interactive drilldowns, dashboards

are critical for local monitoring, reporting and decision-making [12].

In the health sector, dashboards have traditionally been used for internal purpos-

es, assisting managers in strategic and operational decision-making, particularly in
hospitals [16], and supporting clinicians in clinical care and quality improvement [11].
There are also notable examples of public web-based dashboards for international
health system benchmarking [17-22]. In contrast to COVID-19 dashboards, these
have traditionally not been updated in near-real-time. Previous studies have explored
optimising the design of dashboards in healthcare [10], their effects on quality in

clinical practice [11] and their development and implementation cycles [15,23]. In the

context of the COVID-19 pandemic, scientific accounts have documented the tech-

nical development of dashboards [9,24-28] and their applications in clinical practice
[29,30]. From a healthcare performance intelligence perspective, our research group

HealthPros [31] has conducted international comparative research on COVID-19
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dashboards, exploring features common to highly actionable dashboards [32] and
their evolution over time [33,34].

In this context, there are two critical gaps in the available scientific evidence. First,
describing the processes of developing COVID-19 dashboards over the course of the
pandemic’s first year has predominately focused on individual, anecdotal country
accounts (eg, [35-38]). While these provide some insight into the process, scientific
methods to describe their development remains needed, offering critical historical
intelligence for the future. Several systematic approaches to capture pandemic expe-
riences have already been published, offering important insights from the perspective
of healthcare providers [39-41], patients [42,43], and the general public [44-406]. Second,
the anecdotal evidence and our previous COVID-19 dashboard research signal a gap in
cross-country collaboration in the development process. This is despite the presence of
several international actors (eg, World Health Organization (WHO), European Centre
for Disease Control, and Eurostat) that have led initiatives for multi-country COVID-19
surveillance. The absence of established cross-country exchanges suggests there is

untapped potential for the sharing of experiences and learning between countries.

Objective and research questions

To support governments during the current pandemic, and to better prepare for future
health threats as well as for other potential uses of dashboards, our research group
set out to conduct a multi-country study on the process of developing COVID-19
dashboards across Europe and central Asia. To do so, we partnered with the WHO
Regional Office for Europe, a key convening actor in the region and counterpart of
our targeted health system stewards. With this aim, our study was guided by two
research questions: (1) How can the development process of COVID-19 dashboards
during the first year of the pandemic be described from the perspective of the teams
responsible for development? (2) what common barriers, enablers and lessons can

be derived from their experiences?



Methods
Design

The study adheres to the Consolidated Criteria for Reporting Qualitative Research
[47]- To retrospectively examine the development process, we undertook a series of
semi-structured group interviews with COVID-19 dashboard developer teams across
the WHO European Region. We employed multiple methods to identify and recruit

dashboard teams, using a purposive, quota sampling approach. Group interviews in

the local language of teams, to the extent possible, provided rich, collective team re-

flections on experiences with the process [48]. To address our research questions, we
adapted an approach previously developed by the study team to describe and assess
the actionability of COVID-19 dashboards [32]. We also drew on the findings of prior
COVID-19 dashboard research to help determine the characteristics and features to
explore [32] (Table 1).

The study team included researchers from HealthPros and WHO European
experts on health data. The multinational nature of the study team ensured broad
and complementary expertise on contexts, research, policy and subject matter. Team
members conducting interviews (four women, six men) had previously researched
COVID-19 dashboards [32,49]. They were trained in health services research and
had prior research and professional experience in countries of the WHO European
Region. Interviewers were collectively proficient in 13 languages used in the WHO
European Region.

The research protocol was developed in accordance with the ethical requirements
of our primary research base, the Amsterdam University Medical Centres affiliated
with the University of Amsterdam. Participants provided written consent during the

recruitment stage and verbally restated their consent at the start of their interview.

Confidentiality was assured by assigning each participating dashboard team a ran-

dom code (eg, D1) and removing identifying information from verbatim quotes used

throughout the paper.
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Focus by research question Characteristics and features explored

Responsible organisations, teams and launch
Aims, users and content

Development process Data sources and breakdowns (geographic, population)
Data display, interpretation and visualisation

Future plans

Barriers
Reflections on process Enablers

Lessons learned

Table 1: Overview of characteristics and features explored.

Sample of dashboards and informant recruitment

We defined our target sample of COVID-19 dashboards using five criteria: (1) report-
ing of key performance indicators related to the pandemic; (2) use of some form of
visualisation; (3) public availability in a web-based format; (4) reporting at national
level within the WHO European Region; and (5) development by a governmental
organisation or appointed authority. To maximise the generalisability of our findings,
we set out to recruit a geographically representative sample of COVID-19 dashboards
from the region’s 53 Member States. We applied the country subgroups from the
WHO'’s European Health for All database [51] and set a target of 50% representation
within each: European Union (EU) members from before May 2004 (EUrs) (n = 15);
EU members from after May 2004 (EU13) (n = 13); Commonwealth of Independent
States (CIS) members (n = 12); and other European Region countries not included
in those groups (n = 13).

To identify COVID-19 dashboards, we consulted the affiliated country data sources
of the international COVID-19 Situation Dashboard of the WHO European Region [51]
as well as the sample from our previous COVID-19 dashboard work [32]. Additionally,
we manually web-searched national, governmental COVID-19 webpages. Our target
informants were referred to as dashboard teams, specified as members of core teams

directly involved in developing and managing national COVID-19 dashboards, ideally



right from their inception.

Following identification of appropriate dashboards, we used multiple methods
to recruit dashboard teams for interviews. In cases where contact details were listed,
teams were reached directly via email and/or through social media (Twitter, Facebook,
LinkedIn). Alternatively, where no direct contact was publicly available, we applied a
snowball approach, soliciting the advice of existing networks on health information sys-
tems across Europe, including country focal points of the European Health Information
Initiative (EHII) [52] and the Population Health Information Research Infrastructure
(PHIRI) Project [53], as well as other experts known to the study team. To further the
recruitment process, the WHO together with the study team, organised and hosted
a public webinar in March 2021, convening EHII and PHIRI focal points, at which
the study protocol was presented. Approximately 45 participants attended and, when
appropriate, bilateral contacts were made by the study team. For countries in which
these methods did not result in direct contact with dashboard teams, support from
WHO Country Offices was obtained to contact their respective ministries of health,
informing them of the study and soliciting participation. During correspondence with
all prospective informants, an overview of the study was provided in English or Russian

(see Appendix 1). When possible, correspondence took place in the local language.

Data collection

A detailed interview guide was developed by the first authors (EB,DI) and reviewed
by the study team. Once finalised, a training session for interviewers was organised
to calibrate the interview process. Interviews consistently explored two main themes:
(1) the dashboard’s development and (2) reflections on the process over the course
of the first year of the pandemic (see Table 1). A brief version of the interview guide
was prepared in English and Russian and provided to informants in advance of the
interviewing (see Appendix 2). A structured pre-interview process was developed for
interviewers to familiarise themselves with the corresponding dashboard. For this,
we adapted our descriptive COVID-19 dashboard assessment tool [32] and approach

to scoring a dashboard’s actionability.
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Between April and June 2021, 60-minute semi-structured group interviews were
conducted with participating dashboard teams, either virtually or in person. Dashboard
teams were assigned to interviewers based on their language and context expertise.
Interviews were conducted in pairs (a lead interviewer and second team member),
where language competencies allowed and provided that the lead interviewer was
not a first author (see Appendix 3 for the distribution of interviewers and languages
used). With the agreement of informants, interviews were recorded, transcribed ver-
batim and, when necessary, translated to English. Transcripts were made available to
informants upon request. Interview data were stored by the first authors. Fortnightly
meetings were organised for interviewers to exchange impressions on the process

and to update themes.

Data analysis

The first authors analysed the translated interview transcripts to identify descriptive
and explanatory themes using elaborative coding [54] and thematic analysis [55] in an
Excel tool developed in the approach set out by Meyer and Avery [56]. The analysis
process included familiarisation with the data, development and piloting of a coding
framework, independent coding, peer review, mapping and interpretation of results.
The coding framework was aligned with the research questions and was developed
based on the characteristics and features (Table 1) of the semi-structured interviews
(level 1). Additional themes (level 2) were generated through open (unrestricted)
coding. The first authors independently coded three test transcripts each, then
collaboratively reconciled and revised their coding. The approach was reviewed and
discussed during the piloting phase with two other study team members (NK,DK)
and an external qualitative researcher. The transcripts were divided between the first
authors for independent coding.

Once coding had been peer-reviewed by the second coder, and reconciled by the
first, a consolidated dataset for analysis was developed. For analysis of the dataset,
the characteristics/features explored were divided equally between the first authors

for re-reading, mapping and interpretation. In this process, we iteratively noted re-



current themes, as well as outliers. For reporting on the results by research question,
verbatim quotes were extracted from the transcripts. To ensure validity of the findings,
we employed different techniques, including researcher reflexivity, debriefing with
all interviewers, and reviews by the full study team. Additionally, validation of the
findings with informants was organised through a virtual workshop, again hosted by

the WHO and attended by 55 study participants in June 2021.

Results
Sample of participating COVID-19 dashboards

Five WHO European Region Member States (5/53, 9%) did not have an applicable
dashboard at the time of sampling. Three COVID-19 dashboards from non-members,
yet representing territories within the WHO European Region, were identified through
our sampling and included during the recruitment stage (Figure 1).

In total, 33 dashboard teams participated in the study; see Appendix 3 for direct
links to each dashboard. The dashboards represented 31 out of 53 WHO European
Region Member States, and 65% (33/48) of total Member States with eligible dash-
boards (Figure 1). Seventeen Member States (17/48, 35%) were unreachable, unavail-
able or uninterested in participating. We met our target for representation in all but
one regional subgroup, the CIS countries, where a quarter of Member States did
not have an applicable dashboard (3/12, 25%). Overall, participation rates of eligible
dashboards by subgroups ranged from 83% (10/12) of EU13 countries, to 73% (11/15)
of EU15 countries, to 57% (8/14) of other countries or territories, and to 44% (4/9)
of CIS countries.

Interviews engaged a total of 8o informants (45 men and 35 women). On aver-
age, two informants per dashboard were interviewed (range 1-8), with three or more
informants contributing in 42% (14/33) of dashboard teams. Two dashboard teams
provided written responses and two others required a second interview to finalise data
collection. One informant was directly involved in the development of two dashboards.

Interviews were conducted in eleven languages (see Appendix 3).
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. Participating dashboard teams
| Unreachable, unavailable or uninterested in participation

|71 WHO European Region Member States without
a dashboard meeting inclusion criteria

Figure 1: Geographic representation of participating COVID-19 dashboard teams.
Note: Azerbaijan, Cyprus, Georgia, North Macedonia, and Turkmenistan did not have a dashboard meeting the inclusion criteria
at the time of sampling. Others included in the sample, though not Member States, were Kosovo, Scotland and Liechtenstein.

Data on Liechtenstein was reported on jointly on Switzerland's dashboard.

Description of the development process
Responsible organisations, teams and launch
The development of dashboards was initiated predominately by high-level officials,

namely a country’s health minister, prime minister or president. Units of government

or ministries of health (16/33, 48%) or national public health institutes (12/33, 36%)
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were mostly appointed to lead their development (see Appendix 4 for a listing by coun-
try/territory). In a few cases, governments appointed other organisations (5/33, 15%),
such as NGOs, private companies or academic institutions, to develop the national
dashboard, typically due to resource constraints. An awareness of the Johns Hopkins
COVID-19 dashboard [57] and other national COVID-19 dashboards was often cited
in connection with the initial request.

The launch dates of participating dashboards were in three main time periods
(listed in Appendix 4): February to May 2020, the first months of the pandemic (24/33,
73%); late 2020, in parallel to the pandemic’s second wave across Europe (6/33, 18%);
and early 2021, in connection with vaccination campaigns (3/33, 9%). Dashboards
launched after the first months of the pandemic shared similar challenges, often data
constraints or issues in identifying a responsible organisation. The unprecedented
speed and workload involved in launching dashboards was a recurrent theme across
teams. Many could vividly recount the initial days, recalling the level of uncertainty
that characterised the process. As one informant remarked, ‘We were flying the plane
as we were building it’ (D31).

While some teams had prior experience with developing dashboards for internal
use, most had never worked on dashboards intended for public reporting. Where
possible, internal teams of data management units were re-purposed or new internal
teams formed. Often, non-COVID activities were paused. For a quarter of dashboards
(8/33, 25%), external teams were contracted to develop the dashboard. In two instances
these teams worked on a volunteer basis. Most teams started small, typically with one
or two persons, though growing with time to about three to five core persons, and in
some contexts, to more than twenty. The importance of multidisciplinary teams was
emphasised, involving epidemiologists, public health specialists, information tech-
nology professionals, data analysts, policy experts and administrative staff. As teams
expanded, additional expertise engaged included business intelligence and analytics
experts, geographic information systems (GIS) specialists, user experience researchers
and communication professionals. Support received from private front-end dashboard
software suppliers was described as a critical addition to teams, especially in the early

stages following the launch.
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Aims, users and content

The dashboards were depicted as a vehicle for informing, but also as a tool for part-
nering with the public to ‘achieve greater participation of people in fighting the pan-
demic’ (D9g). Specific aims and target users were often implied rather than explicitly
defined, with many citing the ‘chaotic’ (D2) period that characterised the initial phase
as a cause for this. Above all, the dashboards targeted the general public, though no
dashboard team described having direct or formal contact with the public in the early
development stage. Time constraints were consistently cited as the cause for this: “We
would normally have done some user engagement to understand user needs, but the
pace and expectation and demand to get the information out was so high’ (D31). Other
target users included national, regional and municipal officials, health professionals
and the media.

In the early stages following a dashboard’s launch, the monitoring of user analytics
was not pursued, for one common reason: ‘there wasn’t time for deep analysis of user
behaviour’ (D1). The intensity of the dashboards’ use was described as an effect of
high expectations and ‘insatiable demands [for data]’ (D8), new requests, and ques-
tions. While internal feedback mechanisms to dashboard teams were well established,
with dedicated pandemic crisis management teams or committees meeting daily, a
structured process to manage feedback from the general public was largely absent.
Communication teams were described as playing an important role in triaging such
comments, predominantly received via email and social media. However, the core
dashboard team was typically tasked with providing technical replies — a demanding
task given the magnitude and the work pace.

Most dashboards (27/33, 829%) reported two or more types of content, most often
data on spread and death, on health systems or on vaccination (Appendix 4). More
than half (21/33, 64%) had added vaccination data by late 2020 or early 2021, either
as new tabs or as separate dashboards. The latter were typically attributable to one of
three reasons or a combination: (1) a different organisation was mandated to coordi-
nate and report on vaccinations; (2) existing or new data collection infrastructure for
vaccinations differed from the epidemiological system; (3) a different software solution

was used. Beyond the addition of vaccination data, major changes were usually avoided,



due either to lack of time or to concerns about reactions from a public accustomed to

the dashboard and trusting the original version.

Data sources and breakdowns

‘In the beginning, there were Excel spreadsheets’ (D24). Many recounted similar intense
manual data processing, especially countries or territories with more decentralised,
less digitised information systems. The availability, completeness and quality of data 233
ultimately played an important role in determining what indicators could be reported,
especially in the initial stages. Many described the trade-off between speed and quality,
facing intense demands to publish data in near-real-time. This challenge intensified
as the volume of data points increased with time. As one informant recounted, ‘Our
data are usually ready for deployment 15 to 25 minutes before 4:00 pm, which is the
time at which we usually deploy the data. So we have that much time to curate 40
million records’ (D1o). Choosing to report open data was a political decision, typically
made with a view to ensuring full transparency. More than half of the dashboards
reported open data (21/33, 64%), meaning full data sets could be directly downloaded
from the webpage (Appendix 4). Some went so far as to completely democratise their
reporting: ‘The prime minister of [country] sees the data at the same time as the guy
down the road’ (D10).

Data protection rules influenced a number of dashboard features, including what
indicators were reported, data sources used, and the geographic and population break-
downs applied. Clearances about what could be published reportedly caused delays,
as one dashboard team noted in reference to vaccination data: ‘We have had it ready
for months, but right now the lawyers are debating, writing back and forth with the
ministry’ (D16). Fear of exposing personal health data was a repeated issue, with dif-
ferent interpretations of the lowest level of granularity when reporting cases locally,
such as groups ‘larger than 20’ (D16), ‘smaller than 10’ (D2) or ‘no less than 5’ (D19).

Many reported that there was great interest in breaking down data to local or mu-
nicipal levels. This became increasingly relevant with the progression of the pandemic,

as infection control measures were being introduced sub-nationally. Possibilities to
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report data more locally also improved with time, as data collection processes became
increasingly automated and of better quality. Persisting challenges included protect-
ing privacy and ensuring that declining numbers were not universally interpreted
by the public as low levels of risk. Resolving issues of incomplete denominators was
also faced by some teams, which described outdated census data and challenges in
recording migrants, undocumented persons and seasonal workers. Beyond geographic
breakdowns, disaggregations by age and gender were common, but the use of ethnic-
ity- and race-related data and socioeconomic status breakdowns were generally not
pursued. In some cases that was due to a lack of data, but more often it was a political
decision. Specifically, some informants reported uncertainty about its relevance for

decision-making in the general public and fears of provoking discrimination.

Data display, interpretation and visualisation

Dashboard teams relied on front-end dashboard display solutions either developed
in-house (14/33, 42%) or commercially available (19/33, 58%). Most started with
commercial solutions (21/33, 64%), typically ArcGIS by Esri which had a ‘COVID
dashboard module’ by early March 2020 (Appendix 4). Selecting a commercial solution
was determined by a range of considerations: a team members’ previous experience
with the software, which eased the learning curve; availability free of charge (often
for a limited period), meaning that public procurement processes could be avoided;
proactive outreach and support by vendors; comparison with solutions used by other
countries; and technical considerations, such as the degree of automation. Despite the
speed-to-launch advantages of commercial solutions, they often posed limitations in
terms of available templates and customisation. Most notably, the software selected
was described as limiting the range and types of visualisations and multi-language
capabilities. Additionally, most commercial solutions were cloud-based, which was
described by some as suboptimal, predominately due to data security concerns. For
such reasons, four dashboard teams (12%) switched software over time.

Many described the task of visualising data in a clear, understandable way as a

challenge. Incorporating policy measures in order to explain data trends was seen by



some as beyond their function of reporting facts. Providing detailed explanations and
interpretations of the data were rather left to the media or to what were described as
‘data enthusiasts’ (D24) among the public. The dashboard was often part of a larger
COVID-19 data and reporting ecosystem. Supplementary reporting efforts, mostly
through static weekly situation reports, typically included additional indicators and
more sophisticated analytics. These reports accommodated more text than the dash-
board, making detailed explanations of data possible.

The dashboard teams described the importance placed on preparing simple,
easy-to-understand and interactive visualisations. In the early stages, visualisations
were often not prioritised, as one developer described: ‘I can imagine maybe hun-
dreds of other ways to visualise data describing the COVID situation. Unfortunately,
because of lack of time, we decided to implement only the simple versions’ (D1). Maps
were consistently used to present local information, though privacy considerations
also influenced visualisations, with some describing the challenge of avoiding the

suggestion that specific addresses were sites of cases and outbreaks.

Future plans

In discussions of what is next for COVID-19 dashboards, four non-mutually exclusive
scenarios were identified: (1) continuing to update existing dashboards, though less
frequently over time; (2) further developing content (eg, on vaccines, wastewater
studies), data management (eg, automation, quality, open data), design (eg, visuals,
organisation) and user elements (eg, low literacy levels, user behaviour studies); (3)
exploring non-COVID uses of dashboards for monitoring other communicable diseases
(eg, influenza) and registry data (eg, cancers); and (4) preparedness planning, includ-
ing investing in centralised data warehouses, in-house dashboard teams, coordinating

across European countries, and exploring alternative server and software options.
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Barriers and enablers

Six main themes and fifteen subthemes were identified as recurrent barriers for some
dashboard teams, yet enablers for others. These are briefly described below and listed

in Tables 2a and 2b.

Pre-pandemic context

The existing data infrastructure was a major challenge facing some dashboard teams,
exposing the limitations of traditional data collection and processing for near—real-time
dashboard reporting. In contrast, teams working in settings with more advanced data
systems and a culture of data use and re-use credited this as a contributor to their suc-
cess. Similarly, some described the challenge resulting from highly decentralised data
structures and processes, which contributed to a lack of clarity around data ownership
and custodianship. The limited level of preparedness for handling privacy regulations
was a key barrier for some, whereas prior experience with interpreting privacy and

security legislation in a context of public reporting was an enabler for others.

Pandemic context

For most teams, a chronic lack of time caused by the pandemic’s urgency and the
demand for publishing near—real-time data meant that other needs such as analysing
user behaviour, managing feedback, improving visualisations and engaging across
stakeholders became secondary. However, some teams did cite the constant urgency
of the pandemic as an incentive for streamlined processes and end-goal orientation,
which in turn fostered committed teams and focused efforts. The political context,
including changes in leadership positions and the content demands of high-level
decision-makers, was highlighted as a barrier for some. An additional barrier was for

some a lack of a common understanding on the purposes and audiences of dashboards



and their position in the COVID-19 data ecosystem. Contrary to that experience, some
teams credited high-level political endorsements for the development of national
COVID-19 dashboards as a key enabler, providing ample resources and direction, yet

autonomy, to the teams developing them.

People and processes

Seven-day work weeks, an immense workload and shortages of competent specialists
hindered the development of dashboards in the experience of some teams. So did
bureaucratic processes, including those involving partnering with stakeholders, ac-
cessing and linking data, and public procurement. Others, however, considered assets
such as having experienced data dashboard and business analytics teams in place,
working across departments and organisations, and engaging new team members
with necessary competencies to be enabling factors. Flattening hierarchical structures
and streamlining processes to facilitate decision-making were also seen as playing

supporting roles.

Software

Front-end dashboard software solutions occasionally impaired the development of
dashboards, according to some teams, due to their limited visualisation potential, lack
of multi-language functionality and other customisation options, or prohibitive pricing.
For others, the re-use of existing, in-house-developed data analytics and dashboard
tools (where available) provided more flexibility. If in-house options were not available,
some teams described commercial software as an aid to accelerating the launch of
dashboards. Some software vendors waived initial fees and provided direct support

at the outset, and this was cited as a key enabling factor.
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Data

Publishing reliable, accurate, consistent and timely data proved challenging for many
dashboard teams. Agreeing on data standards, including daily cut-off times, and the
absence of granular data needed for reporting close to home and broken down by
different population subgroups, were described as key hindrances. Conversely, the
availability of interoperable data, coordination across data custodians, existing data and
methodology standards, and cultures of secondary data use and open data publishing

were cited by others as benefits.

Users

Managing users was described by some teams as a critical challenge, who recounted
intense scrutiny over the content of dashboards, issues of user misinterpretation of
data, and negative reactions to mistakes or modifications. Some teams also detailed
high expectations from users (eg, for real-time reporting), challenges in explaining
methodologies (eg, to lay audiences), and a lack of systematised processes to handle
user feedback. For others, having clearly defined target audiences, knowing their in-
formation needs, engaging with media outlets, systematically improving user experi-
ence, and handling feedback was a way of partnering with users, and hence an overall
advantage to the process. Transparency on methods, and in acknowledging mistakes

that inevitably happen at this volume and speed of work, were perceived as enablers.



Theme

Subtheme

Barrier

lllustrative quote

Pre-
pandemic

context

Data infrastructure

Lack of data infrastructure. Out-
dated, slow processes of data col-
lection and processing. Data owner-
ship and custodianship challenges.

Highly decentralised data platforms.

Privacy regulations

Undefined rules and/or lack of
practical experience in publishing
health data and in conditions for

ensuring anonymity.

‘The epidemiological surveillance
systems were not effectively pre-

pared for a pandemic of this scale,

either in the volume of information

analysed or in the usability of the

information systems themselves.'

(D9)

Pandemic

context

Urgency

Lack of time to analyse user be-

haviour, manage feedback, improve
visualisations and engage across

stakeholders.

Leadership

Political instability and influence

on dashboard's content.

Mandate

Lack of common understanding

on the purpose of a dashboard,

with different interpretations on
its use and target users. Unclear

responsibilities.

‘There was quite a lot of shuffling

about who was responsible - which
institution should be responsible
for announcing and disseminating

aggregated data.’ (D4)

People and

processes

Human resources

Huge workload. Lack of human
resources and competencies in
working with dashboards. Regular

work tasks in parallel.

Partnerships

Lack of time and possibilities to en-

gage users and other key stakehold-

ers through ‘'traditional’ processes

of engagement.

Processes

Slow and convoluted public pro-

curement processes. Underpre-

pared or nonexistent plans for
pandemic situations. Issues with

prioritising resources.

‘At the resource level, we are quite

limited. It's complicated to find the

right people with the required ex-

pertise. It's difficult to recruit, and
the team has changed quite a lot

over time." (D17)
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Prohibitive pricing on licensing

fees in immediate and longer term.

Slow speed of data processing and

publishing.

Software dictating the look and
feel of dashboard. Limitations in

visualisation options.

‘We needed a Venn diagram. Like re-

ally needed it.... But we just couldn't
use it because ArcGIS doesn't have
one. They only have bar charts,

maps and pie charts.' (D4)

Data unavailable and/or not suffi-
cient in timeliness, completeness,

structure, consistency or granu-

larity across geographies. Issues

to link data from various sources.

Labour-intensive, error-prone data
processing. Outdated population

registration data.

Data siloed by different data cus-

todians. Different data standards
among sources. Lack of open data

culture.

Challenges in setting update times

and cut-offs across data sources

and custodians. Demand for re-

al-time data compromises quality.

‘One primary point that was a large

problem was the exact place where
someone lives, which is taken from
the national census. And they didn't
want to share it with us because
we were not legally able to obtain
them...We have information about
[approximately half the population].
The rest of them, we're not sure

where they live now." (D27)

Lack of defined target audience.

Broad definition of user group

(eq, general public, regional public

health authorities, national policy-

makers, media).

Availability
Software
Functionality
Availability and quality
Data
Data culture
Automation
Target groups
Users

Information needs,
user experience

and expectations

Limited or no knowledge of users'

information needs. No systematic

way of dealing with user feedback.

Oversimplifying content, thereby

posing risk of misinterpretation.

Users with high expectations and

low data literacy. Negative reac-

tions to modifications to content

and visualisations.

‘The biggest thing was the reactions

in the media. Kind of, a lot of nega-
tivity online about everything you

do, and not enough positivity. (D2)

Table 2a: Summary of themes and illustrative quotes describing barriers.



Theme

Subtheme

Enablers

lllustrative quote

Pre-pandemic

context

Data

infrastructure

Electronic, centralised data flows

with automated data management.

Ability to link data sources.

Privacy

requlations

Supportive privacy and security
legislation and practice. Enabling

state-of -emergency conditions.

‘The existing infrastructure, the

central health information system
and so on, those were definitely

enabling factors. If we hadn't had

them, or integration with the labs,

with the hospitals, we would have
been in the Stone Age.' (D24)

Pandemic

context

Urgency

End-goal orientation fostering com-

mitted and focused efforts. Not be-

ing perfectionist. ‘Once-in-a-lifetime

experience’ as a motivator.

Leadership

Political and upper-management

support and endorsement in provid-

ing access to sufficient resources.

High-level directives.

Mandate

Clear purpose and mandate. High
degree of autonomy. Easy access
to data. Skills needed in-house and/
or potential to outsource for added

capacity.

‘chain of command was clear. That

was an enabler, for sure. We all

knew [the dashboard] was the of-

ficial communication channel. It was,

practically considered, an extended

arm of the government.’ (D15)

People and

processes

Human

resources

Committed, competent, multidis-

ciplinary and proactive team. Prior

experience with public reporting,

dashboards and visualisations.

Partnerships

Improvements to intra- and in-

ter-organisational communication
and collaboration. Need-based

stakeholder collaboration and

engagement, including communi-

cation specialists and decision-mak-

ers.

Processes

Flattened hierarchy. Streamlined

and agile internal organisation.

Change of mentality towards a

more operational one.

‘This then also led, with an agile

development, to changing rela-

tionships between people, who
became much less structured and
hierarchical and became much

more intellectual and free.’ (D12)
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Availability

Software

Supportive technological solutions.

Commercial software offered free
of charge, for a period. Reusing

existing solutions.

Functionality

Easy to build and automate. Flexible

and easy to maintain once set up.

Extensive vendor support.

‘There is no doubt that ten years ago

the management of this pandemic
would have been much more diffi-
cult, and now we have technology
that has enabled us to fight the
pandemic much more effectively.’
(09)

Availability
and quality

Available, accurate, and timely data

of sufficient granularity. Ability to

link data across sources and or-

ganisations.

Data
Data culture

Aligned data standards and meth-

odologies. Culture of data interop-

erability, open data and secondary

data use.

Automation

Streamlined data processes in-

cluding automation of collection,

processing and reporting.

‘Because we are a data department

... it's very easy for us, since we are

data managers, all of us, and we
have access to all the data. So when
we're asked to do something, we
don't have to ask anybody “Can you
get me this data?” This access is
very important for quick results.’
(D16)

Target groups

Users

Clearer definition of target audi-

ence. Separate dashboards or mod-

ules for different user groups with

different information needs. Curi-

ous, rather than malicious, users.

Partnership with media. Support

and readiness for data-driven de-

cision-making at all levels. Dissem-

ination aids, including social media

platforms, high-level officials, tran-

sitional media, and data champions.

Information

needs, user

experience and

expectations

Systematic approaches to research-

ing user experience, implementing
improvements and managing user
feedback. Tradition of public using

data for decision-making.

‘We've had a good relationship

with the media and there’s a short
communication line from the public
to us. So, if there's something the
public is insecure about or wants
to know more about or wants, [they
can easily reach us], and that's
good. (D26)

Table 2b: Summary of themes and illustrative quotes describing enablers.



Lessons learned

When informants were asked to consider, with the benefit of hindsight, what dash-
board teams would have done differently or what advice they would offer others to
best prepare for public reporting in the context of a crisis, five recurrent themes were
identified. One theme was the importance of simplicity — reporting only essential
information, prioritising content that can be easily interpreted and supported by
explanations. A second was the importance of trust. Teams described the inevitably
of errors, given the urgency and volume of data, and the importance of disclosing
errors as they happen. Using open data and prioritising data security and privacy
were also important lessons for building user trust. Third, the necessity of working in
partnerships was emphasised — working in agile and collaborative ways with system
leaders as well as across in-house units, with other stakeholders and with the target
audience. A fourth theme was the importance of software and data. While this was
intuitive and recognised at the outset, teams were continuously confronted with the
parameters set by the software chosen and were reminded of the importance of auto-
mating processes and investing in quality data. A last theme was about confronting
the truly dynamic nature of dashboards, finding ways to learn from others in order
to improve, adapt to the stages of the pandemic and embed dashboards within other
reporting modalities. Recurrent themes, lessons learned, and representative quotes

are summarised in Table 3.

Theme Lesson Representative quote

) ‘From the beginning, one of the main aims was to make it as simple as possible
Report essential ) o o ) )
. . to understand. | avoided providing additional information, so that it was
information only . .
as simple as possible.’ (D7)

Ensure ‘| mean, that's not to say there aren't a lot of other types of users, but our
Simplicity interpretation is primary focus is always that this is for the public and therefore anything

straightforward that is there for the public should be understandable.’ (D10)

nclud ‘We learned it is super-extra important to describe all the measures as
nclude
) soon as possible ... the first-time people see a number, [that is] the way
explanations ) ) . o o
they understand it and they will continue misinterpreting it forever.” (D4)

243



244

Trust

Report errors

‘Be brave enough to try it out, to put stuff out and

also be transparent while doing it. And, if you have

mistakes, also be transparent about it." (D24)

Use open data

‘Publishing open data took a lot of work off our hands and made it a lot

easier, more transparent and, yeah, that's one of the lessons from the
crisis, definitely.’ (D24)

Prioritise data
security and

privacy

‘| also noticed issues in terms of data protection.... | think that's another

lesson learned, integrating data protection right from the get-go to make

it easier later on." (D17)

Partnership

Involve the

right people

‘It was a kind of multidisciplinary team that met to design the needs for the

dashboard, the functionalities, the data that is necessary to communicate,
the functions of the dashboard.  (D29)

Ensure
high-level

endorsement

‘And then with the support and the initiative of the minister’s office, the

decision was made to come together in collaboration between my agency
and the ministry. We resolved to add transparency and to be more efficient

in ensuring a dedicated website for coronavirus data.’ (D20)

Listen to your

audience

‘We also take into account the needs of politicians: what do they need to

make their decisions? So, there is the public health side and the political

side that have to be taken into account. (D17)

Software

and data

Choose software

wisely

‘The tooling influences a lot how the dashboard looks in the end and what

is feasible." (D2)

Automate when

possible

‘Unlike other diseases, we are talking about a very large volume of data ...

using more basic tools that, at this point, no longer works. So everything
we want to represent must be represented in an automatic way, with a great
capacity to go “drinking at the source”. we are talking about a lot of data,

millions of millions of data.’ (D9)

Quality data

is essential

‘If the data is not collected in a way they can utilise [it], they will not be able

to produce dashboards... Try to predict how they are going to grow their
data warehouses, because that is one of the problems as the pandemic

progresses: you need to respond quickly. (D7)




‘We looked at many of the versions [from countries] to see which one will be

Learn from
h more appropriate for [us] and how we can design it better for the country.
others
So, examples from other countries helped a lot, | think.' (D29)
. ‘| would say they evolved very organically as the pandemic evolved, and
Adapt with . . . o
Change the data became available in ways that were meaningful to visualise to

the situation
the public and to the media.’ (D32)

Embed in
. ‘We never saw the website as a separate entity, but as a central place from
reporting
which we disseminate information to other communication platforms.’ (D15)
ecosystem

Table 3: Summary of lessons learned, recurrent themes and representative quotes.
Discussion

In this study, we retrospectively explored the development of COVID-19 dashboards
over the first year of the pandemic across the WHO European Region. It is a geo-
graphically vast region, comprised of countries and territories with widely differing
population sizes, health information systems at varied stages of development [59-
60], and diverse data and administrative cultures and traditions [4], among other
key differences. Nonetheless, we encountered more similarities than differences in
the development stories related by the 33 national COVID-19 dashboard teams we
met with. The factors that hindered or facilitated the development process, and the

resulting lessons learned, also shared many commonalities.

COVID-19 dashboards were developed across the
Region, albeit with little cross-national cooperation

The overall speed with which governments requested the development of public-facing
COVID-19 reporting reflects the WHO European Region’s tradition of prioritising good
governance [61]. Even so, the ubiquitous use of dashboards for delivering COVID-19

data was driven more so by an international ripple effect than by activation of pre-ex-
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isting emergency response plans. The wide uptake of dashboards appears to have
been triggered by early adopters (eg, [9]) and sustained by a proactive commercial
software vendor market. In that light, the observation by Bouckaert and colleagues
[4] that ‘coping with the crisis has been first and foremost an issue of the national
states, whereas the European voice has been weak’ likewise holds true for COVID-19
public reporting tools, including dashboards. To foster more pan-European collabo-
ration, the convening role of international actors needs to be leveraged. That could
advance a common approach to public reporting using dashboards and an exchange

of lessons across contexts.

Data behind dashboards is crucial, but so are
visual presentations and data interpretation

Dashboards feed on relevant, quality data. In the literature, data sources are cited as an
essential aspect in dashboard development [15,62,63]. Initially, national health infor-
mation systems struggled to provide accurate, timely data for COVID-19 dashboards
— a key challenge also reported by other observers [14,64,65]. Our findings signal the
need for continued investment in national-level health data sources that are integrat-
ed and interoperable, and in digital infrastructure that spans systems of secondary,
primary and social care [14]. Preparedness to tackle data privacy and security issues,
including practical applications of the General Data Protection Regulation (GDPR)
in EU contexts, needs further prioritisation, with the guiding aim of reporting data
in ‘proportionate, ethical and privacy-preserving’ ways [14]. Cross-national efforts
like the European Health Data Space [66] may advance the development of common
data standards, indicator sets and methodologies, thus enhancing both national and
pan-European reporting.
While dashboards are an important communication tool, they are, like other
digital technologies [14], not a silver bullet. Previous research has emphasised that
the features of dashboards must fit their intended purposes [15]. The actionability of

data for end users depends on how clearly and understandably the information is



communicated [67-69]. We observed differences in the extent to which teams were
exploring, discussing and defining their dashboards’ purposes. Some saw the pur-
pose as solely presenting data (raw numbers) for the public to interpret on its own;
others endeavoured to provide explanations using narratives or visual methods. As
reported in other studies, the ways in which information is presented may affect not
only the subjective perception but also the objective comprehension of the informa-
tion [11,70,71]. Systematic approaches to exploring user needs and use patterns are
necessary if dashboards are to bridge the gap between mere managerial tools and

full-fledged public reporting devices.

Dashboards seem to be “here to stay” for
monitoring and reporting

The interviewed teams agreed that dashboards — as well as other near—real-time, web-

based, interactive and visual reporting tools — are the likely future of public reporting.
COVID-19 dashboards have served to demonstrate how much can be achieved with
limited resources and in high urgency. They also serve to flag imminent areas for
improvement and to spot new challenges like potentially harmful misinformation
[72]. Running dashboards in the longer term will likely include further expanding

their policy, public health and clinical use into areas such as resilience and recovery

plans [73], late complications of COVID-19 [74-76] and its influence on specific pop-

ulation and patient groups, such as people living with HIV [77] or diabetes [78-80],
but also non-COVID monitoring, like on cancer, seasonal flu and patient safety. More
research is needed into the implementation and management costs of the long term
and extended use of dashboards. Past studies have warned that such costs could be
prohibitive [15,16]. These were managed (or avoided) during the pandemic through
the mobilisation of emergency resources. Ultimately, the continued and expanded

use of dashboards will require more intentional resource planning and investment.
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Strengths and limitations

Working in partnership with the WHO gave us unique access to the targeted teams
from COVID-19 dashboards associated with national government. The diverse com-
position of our research team enabled the use of an extensive range of languages
during data collection, thus aiding both informant recruitment and the richness of
exchanges during the actual interviews. The study captured COVID-19 dashboards
at a critical point in their development: teams were actively improving and making
adjustments to their dashboards at the time of the interviews. Hence, teams were
still deeply immersed in their dashboard work and had little difficulty recalling the
processes that took place over the previous year.

We acknowledge several potential limitations. First, the size and composition of
core dashboard teams varied across countries or territories, causing some variability
per dashboard in the profiles and numbers of informants and, ultimately, in the nature
of their experiences. Second, although group interviews stimulated joint reflections
across teams and thus enriched data collection, such an approach could have also
induced group pressure resulting in socially desirable responses. Third, the findings
are a snapshot of the initial year of the COVID-19 pandemic and may not reflect later
stages of the pandemic. Lastly, the study encompassed national, government-asso-
ciated COVID-19 dashboards in the WHO European Region, and findings may not
be generalisable to the experiences of sub-national dashboards or of other types of
developers, such as academia, independent initiatives, media outlets or industry. They

may also not apply to other regions globally, and in particular to low-income countries.

Conclusion

The study revealed more similarities than differences among the 33 participating
COVID-19 dashboard teams from across the WHO European Region. The learn-
ing-by-doing approach described by the teams reflects the novelty of the use of
dashboards as tools for public reporting during a pandemic. The experiences of

the dashboard teams show that initial underpreparedness was compensated for by



high-level political endorsement, the teams’ own professionalism, accelerated data
improvements and commercial software solutions. Recurrent barriers and enablers
deriving from the pre-pandemic and pandemic contexts, from people and processes,
and from software, data and users should inform future investments, both in dash-
board teams and at the national and pan-European levels. Many lessons have been
learned in relation to the themes of simplicity, trust, partnership, software and data,
and change. These highlight areas where action is needed to ensure a data-informed

approach to health data stewardship using dashboards.
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Driving performance: What have we learnt?

This thesis is about driving performance in healthcare.

Managing performance means focusing on value-adding activities. It occurs on
different levels, within and between healthcare organisations and systems. It is rooted
in collecting, analysing and using data on performance and is operationalised through
managerial and collaborative activities by healthcare workers [1-3].

This thesis looks at different — but crucially interlinked — levels of healthcare systems
and services. In three parts and seven chapters, it explores performance management
internationally, within and among hospitals and other healthcare organisations. For
the most part, it took stock of the performance management of healthcare systems
during the COVID-19 pandemic and the ensuing global public health emergency.

This PhD trajectory started in late 2018. In March 2020, the world faced a once-
in-a-century viral pandemic of the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) that causes COVID-19. Only the first two studies, presented in Part I,
were conducted before the pandemic. COVID-19 caused unprecedented disruption
to the functioning of healthcare systems and services worldwide. Most countries and
territories attempted the so-called dual-track healthcare system management, espe-
cially in the early days of the pandemic, tackling the spread of this infectious disease
while maintaining essential health system functioning. In this situation, effectively
managing the performance of systems and services gained paramount importance
[4-5]- The impetus for health services and systems researchers to act, especially those
working on performance management, was clear [6]. This is especially evident in Part
I1T of the thesis (Chapters 5 —7), with research specifically focusing on COVID-19-re-
lated topics. Findings from these studies, especially on publicly available COVID-19
dashboards, were disseminated promptly and often used to support a more optimised
management of healthcare systems and services affected by the pandemic. Addition-
ally, studies in Part II also heavily focused on the functioning of health systems in
the context of the pandemic.

The thesis focuses on three main objectives and addresses multiple research

questions, as summarised in Table 1.



Objectives Main research questions

Why, what and how were performance data and

tools used by middle managers in hospitals around
Part I: Performance of hospital services Europe in 20197

To understand (and compare) why, what and how mid-level Why, what and how were performance data and tools

hospital managers use data to drive healthcare performance. used by middie managers in hospitals in Ontario

in 2019 and how do they compare to results from

Europe?

What happened to data-driven collaboration between
hospitals and other healthcare organisations across
Europe in 2021, during the COVID-19 pandemic, and

what are the lessons learnt and implications going

Part I1: From hospital performance to system performance

?
To elucidate performance-improving data-driven collaboration forward’

in tackling the COVID-19 pandemic and the collaboration on What was the status of the Irish health information

national health information system stakeholders to develop system in 2020 and was it fit to support the de-

health system performance assessment. velopment and implementation of a national HSPA
framework, based on broad inter-organisational

stakeholder assessment?

What were the features of actionable COVID-19 data

i ?
Part Ill: Performance of health systems during the pandemic dashboards globally in 20207

How did the actionability of COVID-19 dashboards in
To gain insights into the phenomenon of COVID-19 dashboards, ~ Canada change during 2020?

their development and use, as a public-reporting to report and How was the process of developing COVID-19 dash-

manage performance of healthcare systems during the pandemic. boards described by their developers in the WHO

European region?

Table 1: Overview of objectives and research questions.

The general discussion starts with a summary of the main findings from each of the
three parts and seven chapters of the thesis. It then reflects on these findings and
distils key insights for managing the performance of health systems and services in
the aftermath of the COVID-19 pandemic. Next, a review of methodological consid-

erations is presented, focusing on various aspects of research validity. Finally, the
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general discussion concludes with reflections on the implications of the thesis for

future research and policy.

A summary of the main findings

Part I: Performance of hospital services and
the role of hospital middle management

Studies presented in Part I focused on researching the unique role of mid-level
hospital managers, specifically their role in healthcare performance management,
through the use of performance data and performance management tools in their
daily work. Both studies were conducted in 2019 in collaboration with relevant pro-
fessional networks of mid-level hospital managers in Europe and Ontario, Canada.
This allowed for access to existing professional networks and provided opportunities
to work closely with these communities of practice and their umbrella professional
organisations. This also enabled reporting of research findings to study participants
in a timely and actionable manner.

Working with the European Hospital and Healthcare Federation’s community
of mid-level managers (Chapter 1) revealed that large amounts of performance
data are collected and reported but that these could be used significantly more for
decision-making purposes. European mid-level managers involved in the study did
not lack motivation to collect, analyse and use performance data for managerial
decision-making. This was true both for quality improvement and quality assurance
purposes of working with performance data. Benchmarking between hospitals, within
and across European countries, was recognised as being important for performance
management but was still largely underused. A plethora of different data sources
were employed, with a generally recognised lack of collecting, reporting and using
patient-reported data. Managers working for privately owned hospitals reported greater
use of performance data than those working for public ones. Strategically focused

managers used performance data significantly more to justify their decisions, while



operationally and clinically focused managers used data more to inform day-to-day
decision-making. As with most studies that comprise this thesis, this research was
designed in a way that would allow researchers to report back on initial findings to
study participants and other interested parties. In this case, a workshop was organ-
ised during the annual meeting of a network of mid-level hospital managers. This
allowed for a more contextualised and nuanced understanding of the results of the
previous research steps and helped validate the research findings. Compared to the
initial survey results, during the workshop, study participants especially emphasised
the role of data reliability and actionability — collecting the right data and providing
it to the right person at the right time in the right format.

With the broad aim of gaining insights into the opportunities for strengthening
performance measurement and its usefulness in driving improvement in Canada, the
second study looked closely at Ontario and compared these findings with those from
Europe (Chapter 2). Similar to the European study, this one was also conducted in
close collaboration with a provincial professional network of mid-level hospital man-
agers — the Ontario Hospital Association (OHA). Compared to the European study
participants, Canadian mid-level hospital managers reported using significantly more
performance data for daily managerial decision-making. Based on the findings from
this cohort, the use of performance data in Ontario was mostly motivated by external
accountability requirements, specifically to ensure that externally set standards and
goals are achieved, rather than internal quality improvement efforts. Survey results
also revealed significantly more use of performance data for benchmarking purposes
in Ontario, compared to the European cohort of hospital managers. A large majority
of Canadian participants reported regularly using different business intelligence tools,
such as scorecards and dashboards, to report on performance data in their organi-
sations, significantly more than their counterparts in Europe. Lack of accessibility,
appropriateness and timeliness of data were reported as the biggest barriers to using

performance data more for managerial decision-making.
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Part II: From hospital performance to
system performance and the importance of
interorganisational collaboration and integration

Transitioning from a service-focused, hospital-centric view of healthcare performance
to a broader, health system perspective, the next two papers focused on the importance
of inter-organisational collaboration and integration for service- and system-level
performance management. Both studies were conducted following the onset of the
COVID-19 pandemic.

Mid-level hospital managers who were involved with the same professional network
as those in Chapter 2 were surveyed and interviewed for the work presented in Chapter
3, on data-driven collaboration between hospitals and other healthcare organisations.
This study involved mid-level hospital managers from 18 European countries and was
conducted during the peak of the second year of the COVID-19 pandemic in Europe.
The research approach was, therefore, to add minimal workload burden on the study
participants while providing actionable findings and lessons learnt to be fed back
to the hospital managers’ community in Europe. Participants reported a significant
increase in data exchange and data-driven collaborative practices between healthcare
organisations in Europe during and due to the COVID-19 pandemic. The pandemic
was seen as an opportunity to improve health information systems and put them to
collaborative use at a pace that was not seen before. However, it also unveiled siloed
data systems, governance issues, and the challenges of one-directional data sharing.
A case study analysis of collaborative practices was conducted, and a number of com-
mon themes were identified. To start with, most data-driven collaborative initiatives
dealt with streamlining governance. Hospitals around Europe established new and
strengthened existing partnerships. Engaging in new, more or less formalised, pub-
lic-private partnerships based on data sharing was an often-identified form of COVID-
19-induced collaboration for hospitals around Europe. This was usually made possible
by temporarily overcoming known system complexities, which would otherwise hinder
collaboration and innovation. Such efforts often required re-engineering care provision

models and improving data infrastructure. Patient transfers among hospitals and other



healthcare organisations, supported by rapid advancements in data infrastructure,
were also a common theme. In many cases, care provision also significantly shifted
outside of hospital walls, often aided by a more widespread use of telehealth services.
Informants emphasised the importance of available and interoperable patient data for
this kind of collaboration. Additionally, reimbursement schemes for teleconsultation
services proved crucial in the increased uptake from the providers’ side. The findings
signalled that, by mid-2021, introducing new and maintaining existing collaborations
between hospitals and other organisations posed a financial, legal, and organisational
sustainability challenge. Again, timely and continuous dissemination of preliminary
research results took place through a series of webinars, allowing preliminary results
to be validated.

Chapter 4 study reports on the process and the results of assessing Ireland’s
health information system (HIS), looking at a broader health system perspective on
performance management. Specifically, this was done by assessing HIS’ readiness
to support developing and implementing a national health system performance as-
sessment (HSPA) as a system-level reporting and management tool in Ireland. The
broader HSPA developmental process was characterised by inclusive engagement of
relevant stakeholders, and the HIS assessment work was no exception. This approach
ensured a diverse range of perspectives and priorities were considered, fostering a
sense of ownership among stakeholders. Specifically, for the HIS mapping study,
national health data custodians were identified, invited and continuously involved in
the mapping and assessment process over several months. The findings identified
HIS’ strengths, weaknesses and areas for improvement while immediately providing
input for the development of the first Irish HSPA framework. Findings revealed that
the data in Ireland’s HIS was, when available, of good quality, accuracy, validity and
timeliness, including demographic and geographic disaggregation possibilities. How-
ever, significant gaps were identified in the completeness of the data, with it mostly
being available for publicly provided acute care services and, by and large, missing
for services provided in the private sector, notably independent hospitals, general
practice and community health centres. Data on outcome metrics were mostly miss-
ing, as were most linkage possibilities across datasets for care pathway monitoring.

Analysis of information collected through individual and group stakeholder interviews
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and workshops also enabled mapping data availability across the healthcare system’s
services and the clusters of the proposed HSPA framework. These were presented
in a heatmap format, which aided further discussions during this inclusive, collab-
orative, iterative process. The most notable finding was generally lower availability
of data pertaining to the health outcomes and cross-cutting indicator clusters of the
HSPA framework. Due to its focus on structures, processes and outputs, at the time
of the assessment, informants generally assessed HIS data in place as inadequate in
supporting the framework’s envisioned focus on outcomes (and linking outcomes to
inputs). The HIS was also assessed as currently underprepared to provide data on
the system’s adaptability, resilience and up- and down-scaling capacity, including its
infrastructure, services and workforce. When discussing the HIS in Ireland in relation
to its ability to populate the proposed HSPA framework, key informants pointed to
three additional areas of interest not originally included in the listed interview topics:
(i) data linkage and the ability to analyse and manage care pathways and integration
of care, (ii) collection, reporting and the use of people-reported data and (iii) recent
developments, as a direct and indirect consequence of the ongoing (at the time of

conducting this work) COVID-19 pandemic.

Part Ill: Performance of health systems during the pandemic
and the global phenomenon of COVID-19 dashboards

Studies in Part IIT of the thesis explored publicly available COVID-19 dashboards
globally and their development and evolution in Canada and in countries and terri-
tories of the WHO Regional Office for Europe region. These three studies explored
performance management in the context of the COVID-19 pandemic, specifically in
relation to the use of these publicly available online data dashboards. To start with, a
global sample of COVID-19 dashboards was assessed, and features of highly actionable
ones were appraised. Using the same assessment framework, further studies then
explored changes to public COVID-19 dashboards in Canada by re-appraising all the

dashboards of the Canadian subsample later in the same year. Finally, development



stories of national COVID-19 dashboard teams from countries and territories of the
WHO European region were collected, analysed, contrasted and compared.

Early in the COVID-19 pandemic, in mid-2020, a descriptive assessment of a global
sample of 158 dashboards from 53 countries worldwide was conducted, as presented in
Chapter 5. Data dashboards were seen as both a managerial and a communication tool,
so the assessment approach was to use a self-developed and validated assessment tool
anchored in communication theory. In the second phase of this study, a nominal group
technique was used to distil features of highly actionable dashboards. Throughout
this work, the ambition was to disseminate the findings in a timely manner so that
they could be used by dashboard developers and other researchers. Such a substantial
piece of research was supported by an extensive global network of health systems and
services researchers who participated in this work. Findings revealed that dashboards
were mostly developed by governmental authorities and were most often national
in scope. For the majority of dashboards, their primary purpose and the intended
audience were unstated or only implied. In terms of the content, epidemiological
indicators were almost universally included. However, indicators focusing on the
social and economic impact of the pandemic or on behavioural insights were mostly
not, despite such types of pandemic information being recognised as relevant quite
early in the pandemic. A quarter of dashboards did not report on data sources. In this
stage of the pandemic, data disaggregation was underdeveloped and mostly focused
on age and gender. As a visual tool, dashboards focused on graphs and maps, with
little visual interactivity. These findings seemed highly influenced by the features
enabled through commercially available dashboard software solutions at the time. In
the second step of this research, the nominal group technique was used to identify
common features of highly actionable dashboards. These included (1) knowing their
audience and its information needs; (2) managing the type, volume and flow of dis-
played information; (3) reporting data sources and methods clearly; (4) linking time
trends to policy decisions; (5) providing data that were ‘close to home’; (6) break down
populations into relevant subgroups; and (7) use storytelling and visual cues. Despite
many actionable takeaways, the study also resulted in more questions — mostly on
optimising current and future approaches to public reporting for performance man-

agement — and further research on the topic.
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Next, the largest national subset of public COVID-19 dashboards from the previous
study, including 26 Canadian dashboards, was assessed. Changes to these dashboards
between July and November 2020 were explored using the same assessment tool pre-
sented in Chapter 6. Findings identified minor improvements related to data content,
such as better geographic breakdowns, more indicators reported, and improvements
in explanations of data sources or analytical methods used. Some improvements were
also identified that were supported by the dashboard technologies used, such as the
presentation of time trends and interactive or visual dashboard elements. Assessing
these 26 dashboards through the seven actionability features previously identified
revealed modest improvement. These were mostly related to providing data “closer to
home”, presenting time trends as well as the more deliberate selection of indicators
to be presented. The storytelling aspect of such a visual tool was still mostly absent,
while the visual elements still largely depended on commercial front-end software
solutions for dashboards that were used. The study concluded that more attention
should be paid to technical and organisational aspects of dashboard development,
including further clarity on mandates and accountability.

Finally, Chapter 7 presents a study collecting and analysing the experiences of
national COVID-19 dashboard teams across the WHO European region, including 53
countries and territories. In collaboration with the WHO Regional Office for Europe,
this study used individual and group interviews aimed at national COVID-19 dash-
board teams and finally collected data from 33 countries and territories. The main
aim of this work was to support optimising the usefulness of COVID-19 dashboards
but also to set up a pan-European collaboration on COVID-19 dashboards, thanks
to the partnership with the WHO Regional Office for Europe. The findings distilled
common themes, enablers, barriers and lessons learnt from COVID-19 dashboard
developers. In these national developmental stories, more similarities than differences
were found. Common themes from initial development phases included urgency,
intense workload, limited human resources, data and privacy constraints, and public
scrutiny. Identified enablers and barriers were also grouped into six themes: (1) the
pre-pandemic context (data infrastructure, privacy regulations); (2) the pandemic itself
(urgency, leadership, mandates); (3) people and processes (human resources, part-

nerships, processes); (4) software (availability, functionality); (5) data (availability and



quality, data culture, automation); and (6) the users (target groups, information needs,
user experience and expectations). Lessons learnt going forward, for the COVID-19
pandemic and beyond, were again grouped into five major topics: (1) simplicity (es-
sential information only, straightforward interpretations, clear explanations); (2) trust
(acknowledgement of errors, use of open data, prioritisation of data security and priva-
cy); (3) partnership (engagement of the right people, securing high-level endorsement,
listening to your audience); (4) software and data (wise choice of software, automation
when possible, quality data); and (5) change (learning from others, adapting with the
situation, embedding dashboards into reporting ecosystems). COVID-19 dashboards
were developed in a learning-by-doing approach. The teams’ experiences signalled
initial under-preparedness, which was compensated mainly with high-level political
endorsement, team professionalism, accelerated data availability improvements, and

immediate support of commercial software solutions.

Reflections on findings and key insights: Driving
healthcare performance in the wake of COVID-19

The objective of this thesis is to unpack who, what and how drives performance in
healthcare. Doing so, aims to help improve future performance measurement and
management efforts across healthcare systems and health care services in the post-
COVID-19 era [7,8]. The seven chapters shed light on critical aspects of performance
management in healthcare, on different levels and settings, particularly during the
COVID-19 pandemic. Findings from individual studies are understandably limited
to specific settings, participants, geographies and time periods. The following reflec-
tions look at the thesis as a whole. They attempt to consider its broader implications
through key insights that could help improve performance and ensure sustainable,
high-quality healthcare services in the post-pandemic era. In the context of perfor-
mance management, the following insights focus on people and their engagement,

dashboards, performance data and implications for the post-pandemic times.
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Middle managers: The driving force for performance

Understanding performance management and how it drives improvement in health-
care is pivotal for enhancing the quality and safety of care and patient outcomes
[9]- Focusing on the “who” — the individuals responsible for managing services and
systems — can illuminate their work on performance management and improvement
efforts [10]. The first half of the thesis (Chapters 1 — 3) specifically looks at hospital
middle managers in Europe and Ontario, Canada, and their use of performance data
in managerial work, including during the COVID-19 pandemic in Europe. Few key
insights can be distilled from these studies.

Middle management in healthcare means many things. Middle managers, including
the ones working in hospitals, are crucial for driving organisation- and system-level
performance. They are the organisational linking pin between the “top floor” stra-
tegic decisions and “shop floor” operational actions, ensuring effective and efficient
operations [11,12]. However, middle managers are by no means a homogenous group.
The thesis researched hospital managers involved with relevant (supra)national pro-
fessional networks, primarily in developed countries. It revealed a wide range of roles,
responsibilities, experiences, and skills that these managers have. These heterogene-
ities also included different extents and patterns of performance data use, as well as
varied motivation and daily managerial practices. This identified heterogeneity implies
that, when discussing middle managers in healthcare, it is crucial to understand and
address their diverse needs, leverage unique skills, and improve competencies [13].

Motivation influences the extent and patterns of performance management work.
Compared to other industries, the relevance and complexity of mid-managerial work
in healthcare organisations stand out. A plethora of business and clinically focused
managerial activities are aimed at individual patients, broader populations served, and
the health workforce managed [14]. Besides day-to-day operational efficiency, middle
managers are also involved with quality assurance and improvement efforts, staff
development and supervision, patient satisfaction, and budget and risk management
[15]- This thesis tapped into some of the heterogeneities of middle managerial work
in hospitals, specifically regarding the use of performance data for decision-making.

Besides their known role in implementing evidence-based practices and innovation, this



research uncovered certain patterns in performance data use, especially those related
to motivation [16-22]. By understanding and addressing the motivations and data use
patterns of hospital middle managers, healthcare organisations can effectively utilise
performance management data to improve quality, safety, and patient outcomes [23-25].
By fostering a culture of engagement, empowerment, and recognition, hospitals can
use the full potential of their middle managers to drive performance and add value
to their services and outcomes [20].

Performance data can start, steer and support communication. By facilitating
data-driven communication, middle managers ensure that the goals and strategies
set by upper management are effectively implemented at the operational level [27].
The findings presented in the thesis showed that study participants often employed
performance data insights to initiate and steer conversations on quality and safety
improvement topics. Such, data-supported communication carries the potential to
transform reactive, problem-solving roles of middle managers and their staff into
more proactive ones — acting as change agents within their departments, hospitals
and healthcare systems.

Middle management is important for resilient hospitals. The work of hospital
middle managers takes place in a rapidly evolving and occasionally heavily disrupted
landscape of healthcare systems and services [28]. Chapter 3 research focused on the
adaptive and collaborative capacity of middle managers in Europe during the COVID-19
pandemic. Mid-level hospital managers are indispensable to resilient healthcare
organisations. They help their organisations adapt to crises, adopt new technologies,
accommodate changes in regulations, and implement shifts in healthcare delivery
models [29,30]. Their ability to navigate change is crucial for the organisation’s over-
all success. Focusing on European-based case studies during COVID-19, this work
pinpointed the importance, challenges, enablers and modalities of performance
data-supported collaborative efforts to design and implement innovation. Lessons
learnt from the natural experiment of managing health systems and services during
the pandemic can be brought forward to improve performance management during

“regular” times and as a preparation for the inevitable next public health emergency.

Professional networks matter. The thesis specifically focused on researching

mid-level hospital managers through their involvement with relevant professional net-
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works in Europe and Canada, namely those of the European Hospital and Healthcare
Federation (HOPE) and the Ontario Hospital Association (OHA). Such networks vary
in scope and purpose and are usually voluntary, serving as communities of practice,
and generating and sharing knowledge and improving organisational performance
[31]. Professional networks play an important role in the work and development of
mid-level hospital managers [32]. Research studies presented in Chapters 1 — 3 heav-
ily leveraged these communities for sampling purposes but also for engagement, as

discussed in the following section.

Engagement: A key to performance
management research and improvement

As noted in the introduction to this thesis, many performance management approach-
es in healthcare stem from other, non-healthcare sectors. These are often rooted in
the relatively simple concept of providing products and services to customers and
users [33]. Healthcare differs from this paradigm in that the roles of providers and
users (patients) are heavily interlinked and interchangeable. Patients are not simply
consumers. They also actively contribute to their own health and to the outcomes
and experiences of health care. Also, at some point in their lives, all providers become
patients themselves. This is where the role of multi-directional engagement comes
into play [34,35].

Engagement comes in many shapes and forms. For the purpose of this insight,
engagement is seen as a process of actively involving individuals or groups with an
interest in specific topics and activities [36]. In health systems and services research
and practice, these individuals and groups include patients, healthcare providers,
payers, policymakers, other researchers, and community members, to list a few [37].
Specifically applicable to this thesis is the notion of engagement between research-
ers and research subjects [38,39]. Five out of seven studies in this thesis actively and
continuously engaged with communities, those of mid-level hospital managers in

Europe and Canada (Chapters 1 — 3), health data custodians in Ireland (Chapter 3)



and COVID-19 dashboard developers in countries and territories of the WHO/EURO
region (Chapter 7). The engagement happened both ways, with communities and
researchers flagging relevant topics to research. Different engagement modalities in-
cluded inclusively shaping research topics and questions, transparency about research
aims and methods, collecting data, presenting interim research results, collecting
feedback and input to contextualise findings, and targeting dissemination of final
research findings. The concepts of collaboration-based approaches, action research,
co-production and co-design are not explicitly used here. They imply specific meth-
odological considerations, which this thesis did not aspire to employ [40]. However,
similarities and overlaps definitely exist.

Engagement helps foster shared ownership, promotes transparency, builds trust
and leads to more informed decision-making [41-43]. This is true for many relationships
in healthcare, including doctor-patient and researcher-research subject relationships.
Targeted engagement of users and providers is essential for driving performance
management and healthcare improvement through research and implementation [44].
Studies in this thesis and the existing literature flag many benefits of well-executed
engagement. The involvement of interested groups and individuals in research — but
also in developing, implementing, and evaluating performance management initia-
tives — is critical for ensuring their relevance and sustainable success. Such engage-
ment is not a one-off event but a continuous and inclusive process. Engagement in
embedding performance measures in managerial practices significantly enhances
their understanding and acceptance of these processes [45]. It also increases the like-
lihood of commitment to the long-term success of these endeavours. Sustainability
is crucial for ensuring that performance management practices become ingrained
in the organisational culture rather than being reactive measures focused on quality
assurance, health reforms, or crisis response [40].

Engagement brings different perspectives together. The five studies, mentioned
above, examine various populations, including mid-level hospital managers, COVID-19
dashboard developers, and health data custodians. Conducting research through in-
clusive and continuous collaborative processes brought unique and valuable insights,
including — for instance — perspectives on how data reflects the quality and effective-

ness of healthcare services. Involving diverse viewpoints ensured a holistic approach,
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while continuous collaboration enabled real-time adjustments, rapid responses to
emerging issues, and the development of adaptive strategies to address changing
circumstances [47].

Engagement is an inclusive ongoing process that plays an important role in
driving performance management improvement in healthcare, both in research and
implementation efforts [48]. Understanding and fostering engagement can enhance
the relevance of research, promote sustainability, and facilitate the comprehension

and implementation of effective performance management processes.

Dashboards: Tools to focus on driving performance

Adopting and adapting managerial tools from other sectors holds significant potential
to help drive performance in healthcare [49]. The demand for effective performance
management tools has never been more pressing in the increasingly complex and
data-rich healthcare landscape [6,50,51]. Much of this thesis focuses on such tools, pri-
marily on data dashboards. Initially, through looking at their use by mid-level hospital
management (Chapters 1 - 3) and subsequently — since 2020 — through researching
the global phenomenon of public COVID-19 data dashboards (Chapters 5—7).
Dashboards should help focus on driving, not distract. Analogous to automobile
instrument panels, data dashboards in healthcare provide an up-to-date visual repre-
sentation of key performance metrics. They should empower users, from healthcare
managers to citizens, to promptly be able to monitor and act upon data. Similar to
their automotive counterparts, healthcare dashboards should not merely amass in-
formation. Instead, they should provide only the crucial information, consequently
supporting data-informed decision-making and improving performance through
better operational efficiency, resource utilisation, and health outcomes [52,53]. This
notion was strongly supported by the findings of the abovementioned studies. Many
mid-level hospital managers saw the trend of ever-growing dashboards in their or-
ganisations as a distraction and a burden. Often, they appealed for simpler, more
actionable dashboards, which are more attuned to their daily managerial work needs.

Similarly, appropriate management of data volume and simplicity in dashboards was



one of the crucial features of actionable COVID-19 dashboards and a common theme
among dashboard developers.

Dashboards should provide actionable data. Historically, the development and use of
data dashboards are closely aligned with Lean and Six Sigma management approaches
[54,55]- Lean emphasises efficiency and waste minimisation, while Six Sigma strives
for process improvement through the elimination of variation and defects. Similar
concepts apply to healthcare [56-59]. The findings of this thesis repeatedly called for
the need to re-align the focus of data dashboard development and use in healthcare
toward performance indicators that matter and those that can be acted upon. This
notion of actionable performance data, presented in dashboards and otherwise, is
further discussed in the next section.

Data dashboards are here to stay. The COVID-19 pandemic has undoubtedly
reshaped the healthcare landscape, bringing data dashboards into the spotlight of re-
porting, monitoring and decision-making processes [60-62]. While their presence and
use in healthcare have been steadily growing for over two decades, the pandemic has
established their role as indispensable tools for navigating the complexities of health
data [63-65]. Many organisations and systems have, since the COVID-19 pandemic,
established performance data insights teams and amassed significant experience
and expertise on the topic [66]. Previous research and this thesis’ work on mid-level
hospital managers show that, prior to the pandemic, dashboards were primarily em-
ployed at the organisational level, allowing healthcare providers to track KPIs within
their institutions [67]. The pandemic amplified the need for dashboards to transcend
organisational boundaries and cater to a broader audience. It also underscored the
importance of dashboards’ ability to serve the needs of diverse users. Internal users,
including mid-level hospital managers, require dashboards tailored to their specif-
ic decision-making needs and responsibilities. The same applies to system-level
managers and the use of dashboards for health system performance assessment
and reporting. External users, such as patients and the public, need dashboards that
communicate complex data in a simple manner. The growing competencies within
healthcare systems and organisations, catalysed by the pandemic response, have
further secured the role of dashboards [68]. Healthcare professionals have gained

valuable experience in collecting, analysing, and visualising data, making them more
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adept at utilising dashboards effectively. As healthcare systems, organisations and
patients continue to embrace data-driven decision-making, dashboards will play an

increasingly important role.

Actionable performance data: Fit for purpose and fit for use

Actionability ensures that the right information reaches the right individuals at the
right time and in the right format [69]. In the hands of healthcare administrators,
actionable data transforms into a powerful tool for managing performance. Beyond
their use in data dashboards and other tools, actionable metrics are paramount to
propelling healthcare performance [70,71]. Achieving actionability entails collecting
and effectively utilising data to inform decisions and drive improvements [72]. The
concept of actionability stands as a critical pillar of performance management in
healthcare systems and services, emphasising the transformation of data to informa-
tion, knowledge and intelligence, and finally supporting action [73].

Actionable data supports and prompts data-informed decision-making. In the
realm of healthcare, data quality and relevance exert a profound influence on de-
cision-making, policy formulation, and systemic enhancements [74]. When data is
deemed actionable, it signifies that it surpasses mere compliance with data quality
standards; it actively prompts informed decisions and interventions. Actionable data
illuminate critical insights that guide healthcare professionals, administrators, and
policymakers towards transformative actions. This actionable nature of performance
data can empower decision-makers across various levels of healthcare if appropriately
tailored. Healthcare decisions are often time-sensitive and rely on incomplete infor-
mation, particularly in critical situations. From individual patient care to strategic
planning for entire systems, actionable data supports data-informed decision-making.
Throughout the thesis, this was evident in exploring the work of mid-level hospital
managers before (Chapters 1 and 2) and after (Chapter 3) the COVID-19 pandemic.
Actionability of data was a crucial consideration in the assessment of its potential use
for HSPA in Ireland (Chapter 4). The ability to inform and influence user behaviour

was of paramount importance to data presented in public COVID-19 dashboards



worldwide (Chapters 5-7).

Actionable data helps identify, track and build towards improved performance.
Continuous quality improvement is at the heart of healthcare performance manage-
ment, and actionable data plays an important role. Actionable data guides healthcare
organisations towards targeted interventions by identifying areas that require improve-
ment. The ability to monitor the effectiveness of these changes over time ensures that
improvement efforts are not merely reactive but rather part of a continuous learning
cycle [75]. Whether researching hospital managers, health data custodians, or COVID-19
dashboard developers, these notions — of data fit for purpose and use — have been
emphasised throughout the thesis.

Resources are always limited, and prioritisation of actionability considerations
is needed [76,77]. Two key aspects of actionable performance data are its fitness for
purpose and fitness for use. Data deemed fit for purpose aligns with the specific objec-
tives it aims to address. It is relevant, accurate, and complete, providing the necessary
information to support informed decision-making. Fitness for purpose ensures that data
is not merely collected for the sake of compliance but is tailored to address the unique
challenges and priorities of the healthcare organisation. Fitness for use encompasses
the accessibility, interpretability, and timeliness of data. It ensures that data is readily
accessible to relevant decision-makers in a user-friendly and easily understandable
format. Timeliness is crucial, as actionable data must reach the right individuals at
the right time to inform timely interventions and decision-making. Studies in the
thesis flagged certain characteristics of performance data actionability as especially
important. Hospital managers pointed to the lack of accessibility, appropriateness and
timeliness of data as crucial factors hindering further use in daily managerial work.
COVID-19 dashboard developers emphasised the need to assess and understand user
needs and focus on data characteristics pertinent to the situation and resources at
hand. For instance, examples of prioritising data timeliness and understandability over
completeness and even accuracy were often mentioned when discussing reporting
during the acute peaks of the pandemic.

Achieving the fine balance between scientific validity and managerial actionability
is challenging but crucial. This is because the two often conflict with each other [78,79].

Collecting data with a focus on completeness, accuracy and validity can be overly or
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prohibitively resource-consuming and result in missing the window of opportunity
to act. Similarly, collecting and presenting partial data very simply can make it diffi-
cult to convey all of the important information needed for decision-making. Despite
these challenges, it is important to strive for a balance between scientific validity and
managerial actionability [8o]. This can be achieved through careful design of per-
formance measurement and management systems and tools, pragmatic use of data
analysis techniques, and clear communication of findings [81]. Existing literature and
findings from research in this thesis propose a number of approaches to achieving
this balance. Using various data sources can help ensure that the data is more accu-
rate and comprehensive. So can developing clear and consistent uses and definitions
for performance measures. Appropriate data visualisation techniques can make the
data easier to understand and act upon. The same applies to the communication of
findings of performance measurement to stakeholders in a clear and concise way,

including knowing their information needs.

The aftermath of COVID-19: Crisis as a
sustainable innovation accelerator

The COVID-19 crisis served as both an eye-opener and a reminder of healthcare
systems’ design and management shortcomings. At the same time, it was a hugely
powerful accelerator of innovation in healthcare. Emerging from the COVID-19 pan-
demic, sustaining the momentum of crisis-induced innovations is key. This demands
a focus on mid- and long-term viability, ensuring that useful new practices and solu-
tions become embedded within existing healthcare systems and endure over time.
However, a critical question arises: How can the sustainability of these innovations
be ensured in the post-pandemic era? All research in this thesis, conducted since the
pandemic started, touched upon this question. What is the future of inter-organisational
performance data-driven collaboration innovation? How can national health system
performance assessment approaches include resilience and equity metrics, which

proved so important during and after the pandemic? Can reporting to the public, in



a way similar to COVID-19 dashboards, be used for other healthcare system-related
topics and situations?

The crisis is a catalyst. The journey through the COVID-19 pandemic tested the
resilience of healthcare systems while simultaneously stimulating a plethora of inven-
tive solutions to navigate and mitigate the pandemic’s impact [82]. Amidst the crisis,
research efforts — including those presented in this thesis — delved into various aspects
of innovation within health systems and services. The COVID-19 pandemic ignited a
surge of novel healthcare system management and health service provision solutions.
In many instances, such innovations pushed the boundaries of conventional practices,
challenging established norms in care provision, collaboration, financing, and health
workforce management. A dedicated approach to health systems and services research
becomes indispensable to navigate these extraordinary circumstances. This approach
serves a dual purpose: evaluating the impact of innovations and adapting strategies
accordingly while learning from the crisis-driven changes. This reflective process
enables the identification of innovations that excel in crisis mode and are crucial for
sustained improvement in healthcare outcomes beyond the pandemic. Chapter 3
reports on research collecting and analysing a number of case studies around Europe
where such performance data-supported innovation took place. Chapter 4 considers
health system performance metrics that are expected to grow in importance follow-
ing the pandemic, including system resilience and equity. Chapters 5 — 7 explore the
phenomenon of COVID-19 dashboards but also the future of such monitoring and
reporting approaches for other topics in healthcare, aimed at various audiences.

Understanding innovation is key to sustaining its momentum [83]. Sustainable
innovative practices and solutions must be identified, researched and upscaled, so-
lidifying the positive changes and advancements that have proven their worth during
adversity [84]. This is an effort to which this thesis hopes to contribute to. Crisis-driven
innovation can leave a lasting imprint on the landscape of health systems and services,
ensuring a more resilient and adaptive — but also equitable — future [85]. Several key
approaches can be employed to ensure the long-term sustainability of crisis-driven
innovations, as flagged through this research. Firstly, continuous assessment of the
impact of innovations and evaluation of their effectiveness, efficiency, and overall

contribution to improved healthcare outcomes. Secondly, successful innovations need
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to be integrated into existing healthcare systems, ensuring seamless adoption and
minimising disruption to established workflows. Similar to what much of this thesis
promotes, the focus should be on leveraging data analytics to identify improvement
areas and inform the evolution and sustainability of innovations. Innovation potential
is challenging to sustain without sustainable financing. Funding mechanisms should
support innovations’ ongoing implementation and maintenance. Finally, in line with
the importance of social and professional dynamics among stakeholders, sharing
knowledge and best practices across healthcare organisations should be promoted,
fostering a culture of innovation and adaptation. By embracing these approaches,
healthcare systems and services can leverage the transformative power of crisis-driven
innovation to build a more resilient, adaptable, equitable and sustainable healthcare
ecosystem, ensuring that the benefits of these innovations extend far beyond the

immediate aftermath of the pandemic.

Methodological considerations: Addressing validity

Seven main chapters of this thesis present international studies on the performance
management of hospital services and healthcare systems before and during the
COVID-19 pandemic. The research was largely conducted using qualitative methods,
supported by quantitative surveys and assessment analytics. The following sections
discuss its methodological considerations, which is an attempt to reflect on academic
rigour and credibility while acknowledging inevitable limitations and omissions [86].
The methodological limitations of each individual study are presented in detail in
their respective chapters. This overview of methodological considerations focuses on
research validity — whether the research measured what it initially set out to measure
[87,88]. Different aspects of validity are touched upon, compared, and contrasted
across studies.

Internal validity is discussed through construct and content validity lenses and
by looking at research design decisions and their implications. The assessment of
external validity focuses on generalisability and international comparability of findings

as well as on the representativeness of study participants [89].



Conceptual frameworks and measurement instruments

These studies considered construct and content validity through mindful selection and
operationalisation of key concepts, well-established conceptual frameworks, and reliable
measurement instruments [90,91]. As always, there are areas where further attention
to construct and content validity is warranted, and these will also be discussed briefly.

The seven studies employ a variety of conceptual frameworks to guide their re-
search. Frameworks from classical, behavioural, and modern management research
and practice literature were employed when studying mid-level managers and their
use of performance data for managerial work. Such an approach, spanning the history
of management theories, allowed to explore participants’ motivation, competencies,
skills and needs. It also allowed to research collaborative dynamics, which signifi-
cantly influence the motivation and agency of research participants. For a series of
dashboard studies, a seminal communications science model by Lasswell was used as
a basis for the assessment tool development. This framework allowed to assess web-
based COVID-19 dashboards as a communication tool, considering elements such
as the sender, message, receiver, channel, and impact. The theory of performance
data actionability, which emphasises its fitness for purpose and fitness for use, was
also used in these studies, allowing for a focus on the fitness of data dashboards to
support decision-making on the level of health system governance but also individual
behaviour. The use of these frameworks contributed to the conceptual clarity of the
studies and provided a sound foundation for their analyses. However, it is important
to note that the frameworks are not without their limitations. For instance, Lasswell’s
model may not fully capture the complexities of communicating COVID-19 data in
dashboards, as it focuses primarily on the sender and receiver aspects.

These studies incited the development and use of several measurement instru-
ments, all aiming to assess performance data and its measurement and use in differ-
ent forms, from the daily work of mid-level hospital managers to publicly available
web-based reporting through COVID-19 dashboards. Online surveys were self-devel-
oped for studies in Chapters 1 — 3. Survey questionnaires were designed by authors
based on their experience in the field of health system performance measurement

and management but were also rooted in the available literature on the uptake of
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performance data in decision-making. It is important to disclaim that these studies,
relying on survey questionnaires, may not have adequately captured the multifaceted
nature of performance data utilisation, as they often focus on specific data sources
and decision-making processes. At the same time, actual performance data usage may
involve a broader range of factors, such as professional role clarity, access to resources,
and organisational culture, as well as activities, such as data analysis, interpretation,
and communication. Cognitive testing, followed by piloting, was always used when
developing these tools, even when a questionnaire used in Chapter 1 was re-used for
the study in Canada (Chapter 2) and required minor adaptations to the local context.
For studies presented in Chapters 3, 4 and 7, which included conducting individual
or group interviews, dedicated interview guides were developed and tested prior to
interviews. These instruments were specifically developed and tested for each study
to capture the relevant data. As mentioned, a dedicated assessment tool — rooted in
seminal communications science theories — was developed for Chapters 5 and 6 stud-
ies. It is important to point out that the three COVID-19 dashboard studies (Chapters
5 —7) did not research cognitive or affective aspects of user experience, nor did they
assess data quality [92].

Further research notions of temporal and ecological validity are discussed in the
following section, as they primarily refer to the time-sensitive real-world applicability

of the studies’ findings.

Research design

Research designs vary somewhat across the thesis’s seven chapters, each tailored to the
study’s specific research questions and aims. While each approach has its strengths
and limitations, overall, the choice of research design for these studies demonstrates
a commitment to eliciting comprehensive and contextualised information, while mi-
nimising biases and alternative explanations [93]. Most studies are explorative in their
nature, use mixed methods and are based mostly on qualitative methodologies [94-96].

Studies on middle managers, presented in Chapters 1 — 3, used online surveys.

These were followed with individual or group interviews, involving a subset of original



survey participants. Combining quantitative and qualitative data collection techniques,
this sequential approach allowed for triangulation and contextualisation of evidence
and provided a more comprehensive understanding of the research topic. Similarly,
the descriptive assessments used in Chapter 5 and 6 studies on COVID-19 dashboards,
were followed by nominal group technique expert appraisal of these assessment
findings. Such a two-step approach allowed not only to systematically evaluate a large
number of dashboards globally but also to systematically identify common features of
actionable dashboards for effective decision-making. It is important to note another
research design decision in assessing COVID-19 dashboards. Almost all assessments
were made on original language versions of dashboards by researchers in their (same)
native language. This required involving a large group of researchers globally but
eliminated shortcomings of translation tools that were still not translating visual-heavy
web content such as data dashboards with sufficient quality at the time of conducting
this research. The cross-cultural comparisons in Chapters 1 and 2, examining the
use of performance data by healthcare managers in Europe and Canada, offered a
broader comparative perspective on international practices. Similarly, the Chapter
4 study commenced with a comprehensive heatmap assessment of Ireland’s health
information system (HIS), based on the initial round of individual interviews with
relevant national stakeholders. In the second round, assessment findings were used
as a basis for group workshops with the same stakeholders that aimed to investigate
the fitness of the HIS to support the implementation of a national HSPA framework
in Ireland, by focusing on data availability for clusters and indicators in the proposed
HSPA framework and by exploring data linkage possibilities. This inclusive and
continuous stakeholder engagement process also likely contributed to increasing
opportunities to strengthen the HIS in Ireland further [97,98].

Despite the strengths of the individual methodologies, it is important to acknowl-
edge the limitations of each approach. Despite the best effort to minimise bias, sur-
vey-based data collections, such as those in Chapters 1 — 3, are not fully immune to
self-report bias. The same studies collected limited data on the specific data sources
used by hospital managers, which potentially restricted a deeper understanding of
data utilisation practices. Also, the focus on mid-level hospital managers in Chapters

1 — 3 might not fully represent data utilisation patterns across different hierarchical
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levels in healthcare. The reliance on stakeholder-provided data in Chapter 4 raises the
potential for subjective interpretation of findings. The focus on web-based dashboards
in Chapters 5 — 6 limits the generalisability of findings to other uses of dashboards
and similar tools. Chapter 6’s limited scope to Canada and the potential for external
factors influencing dashboard design and functionality represent potential limitations
to the study’s internal validity.

As previously mentioned, the majority of studies in the thesis were designed to
leverage different existing professional and learning communities of relevance. Studies
in Chapters 1 and 3 started a multi-year collaboration with the European Hospital and
Healthcare Federation (HOPE) to work with hospital managers from around Europe
who participated in the annual HOPE Exchange Programme between 2019 and 2022.
Chapter 2’s study work used the existing network of hospital managers in Ontario,
Canada, by collaborating with the Ontario Hospital Association (OHA) secretariat. For
the Chapter 4 study, research in Ireland leveraged the existing informal network of
data custodians, coordinated by the Irish Department of Health. Additionally, this work
was validated and contextualised through the authors’ participation in the European
Commission’s HSPA Community of Practice. Chapters 5and 6, studies on international
and Canadian COVID-19 dashboards, capitalised on the HealthPros network of PhD
researchers, their principal investigators and mentors, as well as their collaborators,
to form a large international group of health systems and services researchers to
conduct this research. Finally, the Chapter 7 study, started a collaboration with the
WHO Regional Office for Europe and Member States’ Country Offices to reach and
connect dashboard developers from 53 countries of the Region.

Research design decisions made for the studies of this thesis show a systemic ef-
fort to maximise the depth and breadth of findings and to minimise the risk of biases

and alternative explanations, thus ensuring sufficient internal validity of the findings.

Generalisability, comparability and representativeness

The discussion on external validity focuses on generalisability, international compa-

rability and research population representativeness. This includes reflecting on the



validity of research findings beyond the specific sample or context in which these

studies were conducted and whether research population samples used can be con-

sidered representative of target populations [99]. In the context of this thesis, which
explores the use of performance data, dashboards, and health information systems
in healthcare organisations, it is especially important to examine the generalisability
of the findings to other healthcare settings, countries, and contexts. As opposed to
multicentre quantitative research methodologies that require participants to share

homogenous characteristics in multiple settings and controls, such exact replicability

in qualitative research is, for the most part, not possible. In mixed-methods qualita-

tive research, the goal is to involve a representative sample with maximum variation.

Most studies in this thesis worked with convenience samples and focused on spe-

cific settings. The geographical reach of the studies was also diverse, encompassing
various countries and healthcare systems. The studies involved relevant samples to
capture the key aspects of performance management in hospital services and health-
care systems. Studies on the COVID-19 dashboard included a large sample of 158

dashboards from 53 different countries and dashboard developers from 33 different

WHO/EURO countries and territories (out of 53). The findings of the studies gen-

erally aligned with the broader body of knowledge on performance management in
this area, providing support for existing theories and suggesting new insights. The
international nature of research in the thesis also merits a brief discussion on the
international comparability of methods used and the findings presented. The survey
employed in the Chapter 1 study reused four questions from a study on US hospital
managers conducted a year earlier, and the published paper provided a comparison of
findings. The Chapter 2 study was published as the first comparative study exploring
patterns of performance data use among middle managers in hospitals across Canada
and Europe. It also additionally added to the beforementioned Europe-US comparison,
adding the results from Canada. Chapter s, a study on COVID-19 dashboards in 53
countries, also provided some international comparisons, albeit on a non-representative
sample focusing on developed countries. In Chapter 7, the final paper collected and
compared developmental stories and experiences of COVID-19 dashboard developers
from 33 countries and territories in the WHO/EURO region.

Although international studies presented in this thesis offer valuable insights
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into performance management in healthcare settings, several factors also limit the
generalisability of the findings. The reliance on active participation in professional
networks, particularly in the studies on middle managers (Chapters 1 — 3), limits the
representativeness of the sample. Additionally, relatively small sample sizes further
restrict the ability to generalise the findings to a broader population of healthcare
professionals. The studies were primarily conducted in high-income countries, with
limited representation from low- and middle-income countries (LMICs). Healthcare
systems in LMICs often have distinct organisational structures, face different resource
constraints and involve cultural contexts that could affect work with and on perfor-
mance data, dashboards, and health information systems. Middle management roles
encompass a wide range of responsibilities, experiences, and perspectives, and these
studies may not adequately capture the diversity of middle management practices
across different healthcare settings and countries. The one-country focus of studies in
Canada (Chapter 6) and Ireland (Chapter 4) could partially limit the generalisability
beyond national borders. However, the development of the HSPA framework in Ire-
land has already influenced the development of similar approaches in other European
countries during the trajectory of this thesis [100]. Additionally, full research autonomy
could be questioned in Chapter 4, where researchers were contracted and mandated
by European and national regulatory and governing bodies, acting as direct or indirect
employers for some of the study informants. The studies on dashboards (Chapters
5 —1) focus exclusively on web-based dashboards, which may not be generalisable to
other dashboard platforms or formats. Also, the focus on hospital managers partially
neglects the perspectives of other stakeholders, such as policymakers, patients, and
the general public. Also, dashboard studies did not directly measure the real-world
impact of public reporting [1o1]. This makes it challenging to assess how and whether
using dashboards and other performance data tools effectively influences people’s
behaviours and ultimately improves patient care or system efficiency [102].

Despite the efforts to maximise the generalisability potential of these studies and
their findings, including appropriate research design and study populations, gener-
alisability concerns exist and should be comprehensively and transparently presented
[103]. While some findings may have broader applicability, others may be more specific

to the healthcare settings and countries represented in the studies.



Considerations for future research

Seven studies presented in this thesis provide an overview of the current state of
performance management in healthcare. They do so by focusing on different coun-
tries, mostly developed, and settings, mainly hospitals. The findings shed light on
the challenges and opportunities associated with performance management, but also
identify several areas for further research, which are summarised here. The following
considerations underscore the dynamic nature of healthcare challenges and emphasise
the importance of continuous inquiry.

Some of the key findings of this thesis are on the importance of middle manage-
ment in driving healthcare performance. Middle managers play a crucial role in im-
plementing performance management initiatives and ensuring that they are effective.
However, there seems to be a relative lack of research on the role of this managerial
layer in healthcare, especially in Europe. Due to their unique and uniquely relevant
role in systems and organisations, further research is needed to understand how
middle managers can be better supported to use data effectively to improve healthcare
outcomes. A social dynamics component should also be considered in future research,
as this seems to significantly influence the motivation and agency of middle managers
working in hospitals and elsewhere in healthcare systems.

The COVID-19 pandemic led to the development and implementation of a number
of innovative performance management practices, many of which were rooted in data
and collaboration. Some of these practices carry the potential to improve healthcare
systems and health outcomes, but it is important to investigate whether they are sus-
tainable in the long term. Besides assessing the effectiveness of these efforts, future
research should focus on understanding the factors that contribute to the sustainability
of innovative performance management practices.

This thesis mostly used mixed methods approaches to research performance
management. This has often provided a comprehensive picture of the topic, as it
has allowed for the collection of both basic quantitative and nuanced qualitative data.
However, the focus was on qualitative methods. Further research should continue to
use mixed methods and sequential study design. However, more emphasis on the

quantitative component would potentially ensure that all aspects of performance man-
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agement are considered, including the assessment of user behaviour and a detailed
analysis of performance data and its quality components.

Research in this dissertation showcased that dashboards can be a valuable tool
for performance management in healthcare. They provide a visual representation of
key performance indicators, aiding performance management and helping to identify
improvement areas. Chapters 5 - 7 have explored the use of dashboards as a public-fac-
ing reporting tool in extraordinary circumstances of the COVID-19 pandemic. Future
research should investigate the use of dashboards for other purposes and from other
use cases, such as how users interact with these tools, what their future role in public
reporting is and how have competencies and teams developed nationally for the work on
COVID-19 dashboards sustained post-pandemic. Not only related to dashboards, most
of the research on performance management in healthcare has focused on the provider
perspective. However, it is also important to consider the perspective of patients and
other stakeholders. Future research should investigate the impact of dashboard use
on healthcare policies, general populations’ behaviour, and the priorities of different
stakeholders and how they can be considered in performance management initiatives.

Next to these implications for future research, which are rooted in real-world ap-
plicability of findings, health systems and services research (and other fields) should
also be aware of the pertinency and relevance of their research topics. It is crucial for
researchers to focus on current and relevant challenges faced by healthcare organisa-
tions and service providers. Such a practice-oriented approach ensures that research
findings are applicable to real-world problems and potentially lead to real-time tangible
improvements in performance management, system efficiency and health outcomes.
The same is true of valid study participants’ engagement approaches, which are ap-
plied in most studies in this thesis. Collaborative engagement approaches should be

further refined as an integral part of the applied health services research methodology.

Policy considerations

Findings from research conducted during pre-pandemic and pandemic times high-

lighted the critical role of managing the performance of hospitals and healthcare



systems in maintaining public health and ensuring access to timely and effective
care. While the pandemic presented unprecedented challenges, it also provided an
opportunity to reassess, innovate and refine performance management strategies and
approaches. This thesis has explored the use of data, collaboration, and dashboards
with an aim to inform and improve performance management practices in the future.
Drawing from these international studies, this section outlines policy implications
for promoting sustainable and effective performance management practices in the
aftermath of the pandemic.

A number of policy considerations for hospital performance management can be
pointed to and discussed. Middle managers play a crucial role in translating data into
actionable insights, fostering a culture of continuous improvement, and bridging the
gap between strategic goals and operational execution. Investing in training and em-
powering middle managers to effectively utilise data carries the potential to enhance
hospital performance. Traditional performance measures often focus on efficiency and
process metrics, while patient-centred outcomes, such as patient satisfaction, clinical
outcomes, and patient experience, are equally important. Realigning performance
measures to reflect patient-centred priorities will ensure that hospitals are delivering
value to patients. Hospitals should collect and connect data from multiple sources,
including electronic health records, administrative data, and patient feedback, to better
understand their performance. This interoperable data can inform decision-making,
leading to more effective system management and service provision. Strengthening
data infrastructure and data governance is considered crucial in this process. Middle
managers’ data literacy, the ability to understand and interpret data, and data culture,
values and practices of using data to improve decision-making are essential for effec-
tive performance management. Hospitals should invest in training and education to
enhance data literacy and build data culture among staff, promote data sharing, and
create a culture of transparency.

Similarly, policy considerations for system-wide performance management can be
identified. Healthcare systems must break down silos and foster collaboration among
hospitals, primary care providers, and other healthcare stakeholders [104]. This col-
laboration can enable the sharing of data, expertise, and resources, again leading to

more efficient and effective care delivery. Robust national health information systems
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can provide a centralised platform for collecting, aggregating, and analysing data from
across the healthcare system. They can also facilitate data-driven decision-making and
resource allocation at the national level. HSPA frameworks provide a standardised ap-
proach to evaluating the performance of healthcare systems across multiple dimensions,
including equity, access, efficiency, effectiveness, and safety. These frameworks can
inform policy decisions and drive improvements across the system. Again, both data
infrastructure and data governance play an indispensable role here. Recent develop-
ments regarding the European Health Data Space and widespread implementation of
national HSPA frameworks in Europe, with an important component of international
comparability, provide hope that healthcare systems are committed to learning and
improving their performance [105-107].

A set of dashboard-specific policy considerations are relevant for healthcare sys-
tems in the aftermath of the pandemic. Data dashboards should go beyond simply
displaying data; they should present clear and actionable insights that can be used to
guide policy decisions, resource allocation, and care provision. Dashboards should be
developed in collaboration with a range of stakeholders, including healthcare providers,
public health officials, and community representatives. This engagement will ensure
that the dashboards are relevant and useful and address the needs of all stakeholders.
The pandemic was an example of a fast-evolving crisis, and dashboards’ adaptability
to reflect new data, emerging trends, and changing policy priorities proved pivotal.
Regular updates and modifications will ensure that dashboards remain valuable tools
for decision-making. Sharing data and ensuring interoperability among different
dashboards can also enhance transparency and trust [108]. For instance, open data
principles in public reporting can encourage collaboration and innovation in data
visualisation and analysis.

By working with middle managers, fostering collaboration and investing in da-
ta-driven tools, healthcare systems can enhance their ability to deliver high-quality,
patient-centred care and adapt to future challenges, while staying transparent and
building trust among users and providers. The policy implications outlined in this thesis
offer a roadmap for reforming and strengthening performance management practices
in the aftermath of the pandemic, ensuring that healthcare systems are equipped to

meet the needs of their communities and deliver optimal health outcomes for all [109)].



A final note: “You don't drive races on paper"”

Throughout this dissertation, the metaphor of driving was employed in text and vi-

sually. Performance management in healthcare is introduced as a long and winding

road, and middle managers are compared to drivers. Collaboration and engagement

are journeys, and safe and efficient healthcare systems and health care services that

improve individual and population health outcomes are a destination. Also, dashboards

(and HSPA frameworks) are tools that help focus on driving through bumpy roads

during the COVID-19 pandemic and beyond. 289
This brief final note will take inspiration from a somewhat unlikely source and

use quotes by the Finnish racing driver and Formula One champion, Kimi Riikkénen,

known to be notoriously economical with words [110].
“You don'’t drive races on paper.’

This thesis has contributed to the body of scientific knowledge by exploring the the-
oretical underpinnings of healthcare performance management, but it is important
to recognise that true change occurs in practice. Just as drivers cannot rely solely on
theoretical knowledge to excel in races, healthcare leaders cannot expect to achieve
sustainable improvements solely through research and analysis. The real impact is
realised when research findings are translated into tangible collaborative actions [111].
Healthcare transformation requires the collective efforts of researchers, healthcare
leaders, policymakers, and clinicians to translate knowledge into action, ensuring
that theoretical insights translate into tangible improvements on the ground. The
findings of this thesis provide a valuable foundation for future research and policy
development, and ideally, they also serve as a catalyst for practical changes within
healthcare systems. A road to a more responsive, equitable, and effective healthcare

landscape can be paved by bridging the gap between theory and practice.



‘It’s all the same if it rains or not.’

Just as driving requires adaptability to varying road conditions, healthcare systems
must deliver in both periods of normalcy and times of disruption. During “dry” periods,
characterised by relative stability and predictable patterns, healthcare systems should
focus on optimising performance, refining processes, and strengthening infrastructure.
However, healthcare systems must also be equipped to navigate the inevitable challenges
and disruptions that arise from unexpected events like pandemics, natural disasters,
290  conflicts or technological disruptions. Driving on these “wet” roads demands agility,
adaptability, and a willingness to pivot quickly in response to changing circumstances.
The COVID-19 pandemic serves as a stark example of the need for healthcare systems
to be prepared for disruptive events. In the aftermath of the COVID-19 pandemic,
there is increasing evidence that this permacrisis will continue, including armed
conflicts, environmental issues, increasing inequities and technological disruptions
worldwide. During such turbulent times, performance management becomes even
more crucial. Healthcare systems must then continuously monitor and assess their
performance, identifying areas for improvement while also recognising and building

their resilience and adaptability to innovate.
‘For sure, sometimes I don’t know what I am doing.’

When discussing performance management in healthcare, embracing uncertainty
is not a sign of weakness but rather a testament to the profession’s commitment
to continuous improvement. While information-rich decision-making is ideal, the
reality is that much of healthcare decision-making is done in circumstances where
data and knowledge are limited. This almost certain uncertainty necessitates a shift
in mindset, one that embraces the unknown and views it as a motivation to learn,
impetus to try and an opportunity to grow. By acknowledging the limitations of our
knowledge, we open ourselves up to new possibilities and avenues for improvement.
This willingness to step outside our comfort zones can lead to innovative approaches,
collaborative solutions, and a deeper understanding of complex healthcare issues.

Embracing uncertainty is not about accepting mediocrity or settling for suboptimal



outcomes. Rather, it is about embracing a culture of learning, adaptation, and contin-
uous improvement. It is about recognising that the unknown is not a roadblock but
rather a stepping stone toward better healthcare.

Both a science and an art, driving performance is about balance. Performance
management in healthcare aims to strike the find balance between collecting the
data, turning it into actionable information and acting upon it. It is also about being
able to manage and improve performance in the times of regular functionating of
healthcare systems but also during crises that cause disruptions. Crucially, perfor-
mance management means managing risks while accepting inevitable uncertainties
and focusing on curiosity and continuous learning. Finally, all of this is done by the

people, for the people.
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Summary

Performance management is a process that involves reaching individual, organisa-
tional, or system goals. This is achieved by setting objectives, developing strategies,
organising work, monitoring progress, providing feedback, taking corrective actions,
and evaluating outcomes. Performance management is inextricably linked to people
and data. Performance management of healthcare systems and services involves the
managerial and collaborative efforts of healthcare workers. It also relies on collecting,
analysing, and utilising performance data.

This thesis presents international studies on performance management in health-
care. It presents studies that investigate performance measurement and management
policies and practices across different healthcare settings in three parts. These studies
examine various healthcare systems, from hospitals to inter-organisational collabora-
tion and healthcare system performance assessment and management. Most of these
studies were conducted during the COVID-19 pandemic.

In Part I, performance management in hospital settings was explored. The research
involved studying the use of health data and managerial tools by mid-level hospital
managers to improve organisational performance. These studies were conducted in
collaboration with professional networks of hospital managers in Europe and Canada.
These are the only studies in this thesis completed before the onset of the COVID-19
pandemic.

A survey involving over a hundred mid-level hospital managers across Europe was
conducted in Chapter 1. The results showed that performance data plays a crucial role
in managerial work within hospitals. Both quality improvement and quality assurance
goals motivate the use of performance data among European hospital managers. A
variety of different data sources were used, but the availability of patient-reported data
was reported as lacking. Managers who focus on strategic decision-making were more
likely to use performance data to justify their decisions. In contrast, those focusing on
operational and clinical decision-making were more likely to use data to inform their
daily managerial decision-making. The study participants also stressed the importance
of data reliability and actionability - collecting accurate data and providing it to the

appropriate person in the right format and at the right time.



Chapter 2 of the thesis again focused on the use of performance data by mid-level
managers in hospitals, this time in Canada. This study surveyed over 200 managers
working in Ontario hospitals and compared the results with the previous European
study. Canadian hospital managers reported using more performance data for daily
managerial decision-making than their European counterparts. The use of performance
data in Canada was mainly driven by external accountability requirements, emphasising
achieving externally set standards and goals, rather than quality improvement efforts.
The participants reported using significant use of performance data for benchmarking
within and between organisations and employing business intelligence tools such as
scorecards and dashboards. Compared to the European cohort, benchmarking and
using specific tools were more common among Canadian managers.

In Part I1, data, methods and tools that facilitate inter-organisational collaboration
for service and system performance management were researched. These studies went
further than just looking at hospital care. Again, collaborating with hospital managers
aimed to elucidate data-driven collaboration between healthcare organisations during
the COVID-19 pandemic in Europe. National health data custodians were consulted in
Irelands to systematically assess the health information system (HIS) for the purpose
of developing and implementing a health system performance assessment (HSPA)
framework. Both of these studies were conducted during the COVID-19 pandemic.

Chapter 3 research collected and analysed case studies from various European
countries to examine the collaboration between healthcare organisations during the
COVID-19 pandemic. The study found a significant increase in data exchange among
organisations, and many innovative data-driven collaborative practices emerged due
to the pandemic. The crisis was seen as an opportunity to improve health information
systems and use them collaboratively at an unprecedented pace. However, the study
also revealed challenges, such as siloed data systems, suboptimal governance arrange-
ments, and one-directional data sharing. Most data-driven collaborative initiatives
focused on streamlining governance, often through establishing new partnerships
and strengthening existing ones. This was made possible by temporarily overcoming
known system complexities, re-engineering care provision models, and improving data
infrastructure. Additionally, the pandemic led to a significant shift in care provision

outside of hospital walls, with the widespread use of telehealth services, supported
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by having and sharing performance data. However, as of mid-2021, when the study
was conducted, many of these innovative data-driven collaborative efforts have already
encountered sustainability challenges due to financial, legal, and organisational reasons.

Chapter 4 reports the outcomes of a tailored assessment of Ireland’s national HIS.
This assessment was conducted as a part of a wider project aimed at developing and
implementing HSPA. The assessment prioritised inclusive stakeholder engagement
to collect diverse perspectives and foster a sense of process ownership. The HIS as-
sessment findings revealed that the health data available in Ireland was of good quality,
accuracy, validity, and timeliness, and it provided ample demographic and geographic
disaggregation possibilities. However, the assessment identified significant gaps in the
completeness of the data, particularly in health outcome-based metrics. Additionally,
the linkage possibilities across datasets were scarce. Our study also identified the fol-
lowing short-term areas of improvement for the HIS: (i) data linkage and the ability
to analyse and manage care pathways and integration of care, (ii) collection, reporting,
and the use of outcome-based and people-reported data, and (iii) the impact of the
COVID-19 pandemic on how and what data is collected and used.

Part III explored the worldwide phenomenon of public COVID-19 dashboards
as a system-level managerial and public reporting tool based on performance data.
This work took place during the COVID-19 pandemic and — through its methods and
findings — attempted to support efficient management of the pandemic by providing
timely insights into the development and actionability of COVID-19 dashboards.

Chapter 5 undertook an extensive evaluation of 158 publicly available web-based
COVID-19 dashboards worldwide during the nascent stages of the pandemic. It
also identified features of the most actionable dashboards. At the time, government
authorities were predominantly responsible for developing dashboards, which were
primarily national in scope. However, the intended audience and the purpose of
the reporting were frequently implicit or unstated. Epidemiological indicators were
almost universally reported. However, indicators of the pandemic’s social and eco-
nomic impact or behavioural insights were rarely found. Data sources were also
not regularly disclosed. Identified characteristics common to actionable COVID-19
dashboards were: (1) knowing their audience and information needs; (2) managing

the type, volume, and flow of displayed information; (3) reporting data sources and



methods clearly; (4) linking time trends to policy decisions; (5) providing data that
are “close to home”; (6) disaggregating populations into relevant subgroups; and (7)
using storytelling and visual cues.

The focus of Chapter 6 was on a national subset of COVID-19 dashboards, using
the assessment methodology and findings from the previous global study. All 26
Canadian dashboards from the global sample of the previous study were re-assessed,
between July and November 2020. The assessment revealed subtle improvements to
the Canadian dashboards, mainly related to providing more detailed epidemiological
data and technological advancements to the front-end presentation of the dashboards.
During this period, the Canadian COVID-19 dashboards became more actionable by
providing more local-level data, reporting on time trends, and managing the total
number of indicators reported.

Efforts of national COVID-19 dashboard development teams during the first two
years of the pandemic were documented and analysed in Chapter 7. Developers from
33 countries and territories in the European region, as defined by the World Health
Organization, participated and shared their experiences through semi-structured
group interviews. Despite a heterogeneous sample of countries, the findings revealed
more similarities than differences in experiences. Urgency, intense workload, limited
human resources, data and privacy constraints, and public scrutiny characterised the
initial development stage across dashboard teams. Six common themes and fifteen
subthemes of enablers and barriers were identified, related to the pre-pandemic con-
text, the pandemic itself, people and processes, software, data, and users. Based on
their experiences, developers emphasised five main themes of lessons learned while
working on COVID-19 dashboards: simplicity, trust, partnership, software and data,
and change. The study also identified the post-pandemic potential of dashboards for
other internal and public-facing uses in healthcare.

The research was conducted using qualitative and quantitative methods, includ-
ing individual and group interviews, expert panels, surveys and assessment analytics,
usually through several interrelated steps in the research process. This mixed-methods
approach helped improve research validity by triangulating data and contextualising
evidence, ultimately providing a more comprehensive understanding of the topics

under investigation. Each study was designed to address specific research questions
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and the research context. For example, the studies on mid-level hospital managers used
a combination of quantitative surveys and qualitative interviews to understand their
motivation and managerial actions better. Other efforts to enhance validity were also
undertaken. This, for instance, included assessment framework validation by health
system performance management experts and the use of cognitive testing and piloting
for survey-based research. It is important to acknowledge that there are limitations
to the validity of the findings despite the efforts made. The sampling method used
mainly was convenience sampling, which may have affected the representativeness of
the findings. The studies were primarily conducted in high-income countries, which
may limit the generalizability of the findings to less developed countries. The reliance
on self-reported data in surveys may have introduced measurement bias. The focus
on specific data sources and decision-making processes may not have fully captured
the multifaceted nature of performance data utilisation. Dashboard studies focused
on web-based dashboards, which limits the generalisability of findings to other dash-
board platforms or formats. The absence of data on cognitive or affective aspects of
COVID-19 dashboards’ use limited the understanding of the full impact of these
dashboards. The studies primarily focused on the perspectives of hospital managers,
healthcare professionals, and policymakers, which may have failed to capture the full
range of perspectives relevant to performance management.

This thesis has highlighted several research gaps and raised further questions
that need to be addressed in future studies on performance management in health-
care. There is a need to explore middle managers’ unique roles and responsibilities
and their impact on organisational dynamics. Additionally, it is essential to examine
the professional social dynamics that influence the motivation and agency of middle
managers. The COVID-19 pandemic led to the emergence of many innovative perfor-
mance management practices rooted in health data and collaboration. Future research
should identify factors contributing to their long-term effectiveness and sustainability.
The significance of dashboards in healthcare performance management during the
COVID-19 pandemic has also been highlighted in the thesis. Future research could
explore their broader applications, user interactions, and long-term sustainability after
the pandemic. Furthermore, research could complement the current focus on the

provider perspective by including the perspectives of patients and other stakeholders.



Health systems and services research topics and methods should remain practice-ori-
ented, addressing pertinent challenges to ensure practical and timely improvements
in performance management, system efficiency, and health outcomes.

The research findings also have policy implications. They highlight the pivotal
role of middle managers in translating performance data into actionable insights,
necessitating investments in their training and empowerment. Aligning performance
measures with outcomes and experiences that matter to patients is crucial and urges
a shift from traditional efficiency-focused metrics. Breaking down health data silos
and fostering collaboration among stakeholders is vital for performance improvement
at the system level. More robust national health information systems and improved
governance can improve data-informed policy decisions and system improvements.
Collaborative development and use of methods and tools, such as dashboards and
HSPA, is suggested to improve reporting and use of actionable insights. In the after-
math of the COVID-19 pandemic, policy development and implementation rooted
in practice-oriented health systems and services research can lay the foundation for
more resilient and patient-centric healthcare systems.

This thesis aimed to explore the intricate field of healthcare performance man-
agement and provide insights into the key drivers contributing to better performance.
The findings suggest future research and policy development recommendations
and encourage linking research findings to practice. The thesis can serve as a guide
for improving and reinforcing performance management practices that prioritise
the delivery of high-quality, safe, and patient-centred healthcare that is resilient and

responsive to emerging challenges.
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Sammenvatting

Prestatiemanagement is een proces dat betrekking heeft op het bereiken van individuele,
organisatie, of systeemdoele. Dit wordt bereikt door op voorhand doelstellingen vast
te stellen, strategieén te ontwikkelen, werk te organiseren, voortgang te monitoren,
feedback te geven, corrigerende maatregelen te nemen en uiteindelijk de resultaten
te evalueren. Prestatiemanagement is onlosmakelijk verbonden met mensen en data.
Prestatiemanagement in de gezondheidszorg, van zorgsystemen en -diensten, omvat
management- en samenwerkingsinspanningen van zorgverleners. Het is eveneens
afhankelijk van het verzamelen, analyseren en gebruiken van prestatiegegevens.

Dit proefschrift gaat over internationale studies naar prestatiemanagement in
de gezondheidszorg. Het doet verslag van studies waarin het meten van prestaties
en de daarmee samenhangende beleids- en managementpraktijken in verschillende
gezondheidszorgsettings en landen zijn verkend. De studies hebben betrekking op
nationale gezondheidszorgsystemen, ziekenhuizen, interorganisationele samenwerk-
ing en de beoordeling en het beheer van de prestaties van het gezondheidssysteem
als geheel (Health System Performance Assessment). De meeste van de studies zijn
uitgevoerd tijdens de COVID-19-pandemie. In het proefschrift zijn de studies geor-
dend in drie delen:

In deel I is prestatiemanagement in de ziekenhuisomgeving onderzocht. Centraal
staat het gebruik van gezondheidsgegevens en managementtools door middenmanagers
in ziekenhuizen voor het verbeteren van de ziekenhuisprestaties. Middenmanagers
zijn individuen die zich bevinden tussen het hogere managementniveau en het oper-
ationele personeel op de werkvloer. De studies werden uitgevoerd in samenwerking
met professionele netwerken van ziekenhuismanagers in Europa en Canada. Dit
zijn de enige studies in dit proefschrift welke zijn afgerond v66r het begin van de
COVID-19-pandemie.

In Hoofdstuk 1 is een enquéte uitgevoerd onder meer dan honderd middenmanag-
ers in ziekenhuizen over heel Europa. De resultaten toonden aan dat prestatiegegevens
een cruciale rol spelen in het managementwerk binnen de ziekenhuizen. Zowel
doelen voor kwaliteitsverbetering als kwaliteitsborging motiveren het gebruik van

prestatiegegevens onder de bevraagde Europese ziekenhuismanagers. Er werden ver-



schillende databronnen gebruikt, maar het ontbreken van door patiénten gerapporteerde
gegevens werd als een gemis aangegeven. Managers die zich richten op strategische
besluitvorming waren primair geneigd prestatiegegevens te gebruiken om hun eerder
genomen beslissingen te rechtvaardigen. Daarentegen waren degenen die zich richtten
op operationele en klinische besluitvorming eerder geneigd gegevens te gebruiken
ter ondersteuning van hun dagelijkse managementbeslissingen. De deelnemers aan
het onderzoek benadrukten ook het belang van betrouwbaarheid en bruikbaarheid
van gegevens - het verzamelen van nauwkeurige gegevens en deze verstrekken van
de gegevens aan de juiste persoon in de juiste vorm en op het juiste moment.

Hoofdstuk 2 richtte zich opnieuw op het gebruik van prestatiegegevens door mid-
denmanagers in ziekenhuizen, dit keer in Canada. Dit onderzoek omvatte een enquéte
onder meer dan 200 managers die werkzaam waren in ziekenhuizen in Ontario, en
vergeleek de resultaten met de eerdere Europese studie. Canadese ziekenhuismanagers
meldden dat ze meer prestatiegegevens gebruikten voor dagelijkse managementbeslu-
itvorming dan hun Europese tegenhangers. Het gebruik van prestatiegegevens in
Canada werd voornamelijk gedreven door externe verantwoordingsverplichtingen, met
nadruk op het behalen van extern gestelde normen en doelen, eerder dan inspannin-
gen voor kwaliteitsverbetering. De deelnemers meldden aanzienlijk meer gebruik van
prestatiegegevens voor benchmarking binnen en tussen organisaties, en het gebruik
van business intelligence-tools zoals scorecards en dashboards. In vergelijking met
de Europese groep kwamen benchmarking en het gebruik van specifieke tools vaker
voor bij Canadese managers.

In Deel II werden gegevens, methoden en instrumenten onderzocht die inter-
organisationele samenwerking voor het beheer van diensten en systeemprestaties
mogelijk maken. Deze studies gingen verder dan alleen kijken naar ziekenhuiszorg.
Opnieuw werd samengewerkt met ziekenhuismanagers om inzicht te krijgen in de
op data gebaseerde samenwerking tussen gezondheidsorganisaties tijdens de COVID-
19-pandemie in Europa. In Ierland werden nationale beheerders van gezondheidsdata
geraadpleegd om systematisch het gezondheidsinformatiesysteem (HIS) te beoordelen
met het oog op de ontwikkeling en implementatie van een raamwerk voor de beoor-
deling van de prestaties van het gezondheidssysteem in lerland als geheel (HSPA).
Beide studies werden uitgevoerd tijdens de COVID-19-pandemie.
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In Hoofdstuk 3 zijn casestudy’s uit verschillende Europese landen over de samen-
werking tussen gezondheidsorganisaties tijdens de COVID-19-pandemie verzameld
en geanalyseerd. Het onderzoek toont een aanzienlijke toename van datauitwissel-
ing tussen organisaties aan, en veel innovatieve, op data gebaseerde, samenwerking
ontstond als gevolg van de pandemie. De crisis werd gezien als een kans om gezond-
heidsinformatiesystemen te verbeteren en deze snel gezamenlijk te gebruiken. Het
onderzoek liet echter ook uitdagingen zien, zoals bestaande geisoleerde gegevenssys-
temen, suboptimale governance en het delen van gegevens in één richting. De meeste
op data gebaseerde samenwerkingsinitiatieven richtten zich op het stroomlijnen van
de governance, vaak door het aangaan van nieuwe vormen van samenwerking en
het versterken van bestaande. Dit werd mogelijk gemaakt door bekende complexe
systeemuitdagingen tijdelijk te overwinnen, zorgverleningsmodellen opnieuw te
ontwerpen en de data-infrastructuur te verbeteren. Bovendien leidde de pandemie
tot een aanzienlijke verschuiving van zorgverlening buiten de ziekenhuismuren, met
het wijdverbreide gebruik van telecommunicatie, ondersteund door het hebben en
delen van prestatiegegevens. Echter, medio 2021, toen het onderzoek werd uitgevoerd,
bleken veel van deze innovatieve op data gebaseerde samenwerkingsinspanningen al
geconfronteerd te worden met duurzaamheidsuitdagingen als gevolg van financiéle,
juridische en organisatorische obstakels.

Hoofdstuk 4 rapporteert de resultaten van een op maat gemaakte beoordeling van
het nationale gezondheidsinformatiesysteem (HIS) van lerland. Deze beoordeling
werd uitgevoerd als onderdeel van een breder project met als doel een HSPA (Health
System Performance Assessment) raamwerk te ontwikkelen en te implementeren. Bij
de beoordeling werd prioriteit gegeven aan inclusieve ontwikkeling en betrokkenheid
van belanghebbenden om diverse perspectieven te verzamelen en een gevoel van ei-
genaarschap van het proces te bevorderen. De bevindingen van de HIS-beoordeling
toonden aan dat de beschikbare gezondheidsgegevens in Ierland van goede kwaliteit,
nauwkeurig, validide en actueel waren, en dat ze ruime mogelijkheden bieden voor
disaggregatie op basis van demografische en geografische kenmerken. Desondanks
werden er aanzienlijke lacunes geidentificeerd met betrekking tot de volledigheid van
de gegevens, met name wat betreft metingen gebaseerd op gezondheidsresultaten.

Bovendien waren de mogelijkheden voor koppeling tussen datasets beperkt. Onze



studie identificeerde ook de volgende kortetermijn thema’s voor verbetering van het
HIS: (i) gegevenskoppeling en het vermogen om zorgtrajecten en integratie van zorg
te analyseren en te beheren, (ii) verzameling, rapportage en gebruik van op resultaten
gebaseerde en door mensen gerapporteerde gegevens, en (iii) de impact van de COVID-
19-pandemie op de wijze waarop en welke gegevens worden verzameld en gebruikt.

Deel 111 verkende het wereldwijde fenomeen van publieke COVID-19-dashboards
als een op zorgsysteemniveau beheerd instrument voor het openbaar rapporteren
van prestatiegegevens. Dit onderzoek vond plaats tijdens de COVID-19-pandemie
en probeerde - via zijn methoden en bevindingen - de efficiénte beheersing van de
pandemie te ondersteunen door tijdige inzichten te bieden in de ontwikkeling en
bruikbaarheid van COVID-19-dashboards.

Hoofdstuk 5 voerde een uitgebreide evaluatie uit van 158 wereldwijd openbaar
toegankelijke COVID-19-dashboards op het internet tijdens de beginfases van de
pandemie. De studie identificeerde ook kenmerken van de meest bruikbare dash-
boards. Op dat moment waren overheidsinstanties overwegend verantwoordelijk
voor de ontwikkeling van dashboards, die voornamelijk nationaal van opzet waren.
De beoogde doelgroep en het doel van de rapportage waren echter vaak niet expliciet
vermeld. Epidemiologische indicatoren werden bijna universeel gerapporteerd. Echter,
indicatoren van de sociale en economische impact van de pandemie of gedragsinzichten
werden zelden in de dashboards gevonden. Ook werden gegevensbronnen niet regel-
matig bekendgemaakt. Geidentificeerde kenmerken die gemeenschappelijk bleken
aan bruikbare COVID-19-dashboards waren: (1) kennis hebben van hun publiek en
informatiebehoeften; (2) het beheren van het type, de hoeveelheid en de stroom van
weergegeven informatie; (3) het duidelijk rapporteren van gegevensbronnen en meth-
oden; (4) het verbinden van tijdstrends met beleidsbeslissingen; (5) het verstrekken
van gegevens die “dicht bij huis” zijn; (6) het ontleden van de bevolking in relevante
subgroepen; en (7) het gebruik van verhalen vertellen en visuele ondersteuning.

De focus van hoofdstuk 6 lag op een landelijke subset van COVID-19-dashboards in
Canada, gebruikmakend van de beoordelingsmethode en bevindingen van de wereld-
wijde studie beschreven in Hoofdstuk 5. Alle 26 Canadese dashboards uit de vorige
studie werden opnieuw beoordeeld tussen juli en november 2020. De beoordeling

onthulde subtiele verbeteringen aan de dashboards, voornamelijk gerelateerd aan het
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verstrekken van meer gedetailleerde epidemiologische gegevens en technologische
vooruitgang in de presentatie van de dashboards aan de voorkant. Gedurende deze
periode werden de Canadese COVID-19-dashboards beter bruikbaar door het ver-
strekken van meer data op lokaal niveau, rapportage over tijdstrends en het beheren
van het totale aantal gerapporteerde indicatoren.

De inspanningen van de nationale ontwikkelingsteams voor COVID-19-dashboards
tijdens de eerste twee jaar van de pandemie worden gedocumenteerd en geanaly-
seerd in hoofdstuk 7. Ontwikkelaars uit 33 landen en gebieden in de Europese regio,
zoals gedefinieerd door de Wereldgezondheidsorganisatie, namen deel en deelden
hun ervaringen via semigestructureerde groepsinterviews. Ondanks een heterogene
steekproef van landen brachten de bevindingen meer overeenkomsten dan verschillen
in ervaringen aan het licht. Urgentie, intense werkdruk, beperkte personele middel-
en, datarestricties, privacybeperkingen en publieke controle, kenmerkten de eerste
ontwikkelingsfase van dashboardteams. Er werden zes gemeenschappelijke thema’s
en vijftien subthema’s van factoren en barriéres geidentificeerd, gerelateerd aan de
pre-pandemische context, de pandemie zelf, mensen en processen, software, data en
gebruikers. Op basis van hun ervaringen benadrukten ontwikkelaars vijf hoofdthe-
ma’s van lessen die ze hebben geleerd tijdens het werken aan COVID-19-dashboards:
eenvoud, vertrouwen, samenwerking, software en data, en verandering. De studie
identificeerde ook het post-pandemische potentieel van dashboards voor andere
interne en publieke toepassingen in de gezondheidszorg.

Het onderzoek beschreven in dit proefschrift werd uitgevoerd met behulp van
kwalitatieve en kwantitatieve methoden, waaronder enquétes en analysemethoden
gebaseerd op een systematische beoordeling met behulp van interviews/experts/
groepsmethoden, meestal door verschillende elkaar opvolgende en onderling verbonden
onderzoeksfasen. Deze aanpak met “Mixed Methods” hielp de onderzoeksvaliditeit te
verbeteren door gegevens te trianguleren en onderzoeksbevindingen te contextual-
iseren, wat uiteindelijk een zowel breed als diep inzicht opleverde in de onderzochte
onderwerpen. Elke studie is ontworpen om specifieke onderzoeksvragen binnen de
onderzoekscontext te beantwoorden. In het onderzoek onder middenkaderziekenhu-
ismanagers werd bijvoorbeeld gebruik gemaakt van een combinatie van kwantitatieve

enquétes en kwalitatieve interviews om hun motivatie en managementactiviteiten



beter te begrijpen. Er werden ook andere pogingen ondernomen om de validiteit te
vergroten. Dit omvatte bijvoorbeeld de validatie van het beoordelingskader door ex-
perts op het gebied van prestatiemanagement van gezondheidszorgsystemen en het
gebruik van cognitieve testen en pilots voor op enquétes gebaseerd onderzoek. Het
is belangrijk om te erkennen dat er ondanks de geleverde inspanningen beperkingen
zijn aan de geldigheid van de bevindingen. De gebruikte steekproefmethode was
hoofdzakelijk convenience sampling, wat de representativiteit van de bevindingen
kan hebben beinvloed. De studies zijn voornamelijk uitgevoerd in landen met hoge
inkomens, wat de generaliseerbaarheid van de bevindingen naar minder ontwikkelde
landen kan beperken. Het vertrouwen op zelf gerapporteerde gegevens in enquétes
kan meetvertekening hebben geintroduceerd. De focus op specifieke gegevensbronnen
en besluitvormingsprocessen heeft mogelijk niet volledig de veelzijdige aard van het
gebruik van prestatiegegevens weerspiegeld. Dashboardstudies waren gericht op web-
based dashboards, waardoor de generaliseerbaarheid van bevindingen naar andere
dashboardplatforms of formatten wordt beperkt. Het ontbreken van gegevens over
cognitieve of affectieve aspecten van het gebruik van COVID-19-dashboards beperkte
het inzicht in de volledige impact van deze dashboards. Het onderzoek richtte zich
primair op de perspectieven van ziekenhuismanagers, gezondheidszorgprofessionals
en beleidsmakers, maar slaagden er mogelijk minder in om het volledige scala aan
perspectieven te omvatten die relevant zijn voor prestatiemanagement.

Dit proefschrift heeft verschillende lacunes in het onderzoek aan het licht gebracht
en verdere vragen opgeworpen die moeten worden beantwoord in toekomstig onder-
zoek naar prestatiemanagement in de gezondheidszorg. Er is behoefte aan onderzoek
naar de unieke rollen en verantwoordelijkheden van middenmanagers en hun impact
op de organisatiedynamiek. Daarnaast is het essentieel om de professionele sociale
dynamiek te onderzoeken die de motivatie en keuzevrijheid van middenmanagers
beinvloedt. De COVID-19-pandemie heeft geleid tot de opkomst van veel innovati-
eve prestatiemanagementpraktijken die geworteld zijn in gezondheidszorgdata en
intensievere samenwerking. Toekomstig onderzoek moet factoren identificeren die
bijdragen aan de effectiviteit en duurzaamheid hiervan op de lange termijn. Het
belang van dashboards in het prestatiemanagement van de gezondheidszorg tijdens

de COVID-19-pandemie is eveneens benadrukt in het proefschrift. Toekomstig
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onderzoek zou de bredere toepassingen hiervan, zowel als de gebruikersinteracties
en duurzaamheid op de lange termijn na de pandemie kunnen onderzoeken. Boven-
dien zou onderzoek de huidige focus op het perspectief van de zorgverlener kunnen
aanvullen door de perspectieven van patiénten en andere belanghebbenden erbij te
betrekken. Onderzoeksonderwerpen en -methoden voor gezondheidszorgsystemen
en -diensten moeten praktijkgericht blijven, waarbij relevante uitdagingen worden
aangepakt om praktische en tijdige verbeteringen in prestatiebeheer, systeemefficiéntie
en gezondheidsresultaten te garanderen.

De onderzoeksresultaten hebben ook beleidsimplicaties. Ze benadrukken de cru-
ciale rol van middenmanagers bij het vertalen van prestatiegegevens naar bruikbare
inzichten, wat investeringen in hun training en empowerment noodzakelijk maakt.
Het afstemmen van prestatie-indicatoren op uitkomsten en ervaringen die voor
patiénten van belang zijn, is cruciaal en vraagt een verschuiving van traditionele, op
efficiéntie gerichte maatstaven naar uitkomstindicatoren. Het doorbreken van silo’s
voor gezondheidsgegevens en het bevorderen van samenwerking tussen belangheb-
benden zijn essentieel voor prestatieverbetering op systeemniveau. Robuustere na-
tionale gezondheidsinformatiesystemen en verbeterde governance kunnen bijdragen
aan op data gebaseerde beleidsbeslissingen en systeemverbeteringen. Samenwerking
bij de ontwikkeling en het gebruik van methoden en tools, zoals dashboards en HS-
PA-raamwerken, wordt voorgesteld om de rapportage te verbeteren en het gebruik
van bruikbare inzichten te bevorderen. In de nasleep van de COVID-19-pandemie kan
beleidsontwikkeling en implementatie, geworteld in praktijkgericht onderzoek naar
gezondheidszorgsystemen en -diensten, de basis leggen voor meer veerkrachtige en
patiéntgerichte gezondheidszorgsystemen.

Dit proefschrift had tot doel het ingewikkelde veld van prestatiemanagement in de
gezondheidszorg te verkennen en inzicht te verschaffen over de belangrijkste factoren
die bijdragen aan verbetering in managementprestaties. De bevindingen suggereren
aanbevelingen voor toekomstig onderzoek en beleidsontwikkeling en moedigen aan
om in versterkte mate onderzoek aan de praktijk te koppelen. Het proefschrift kan
dienen als leidraad voor het verbeteren en versterken van prestatiemanagementprak-
tijken waarin prioriteit wordt gegeven aan het leveren van hoogwaardige, veilige en

patiéntgerichte gezondheidszorg die veerkrachtig is en reageert op nieuwe uitdagingen.
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the Netherlands

2019

0.2

'Are COVID-19 dashboards fit for purpose and use? Preliminary results of a review on the

actionability of 158 public, web-based COVID-19 dashboards', Dutch Ministry of Health,

internal meeting, online*

2020

'What makes COVID-19 dashboards actionable? A descriptive assessment and expert
appraisal of 158 public, web-based COVID-19 dashboards', Population Health Information

Research Infrastructure, internal project meeting, online*

2020
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'What makes COVID-19 dashboards actionable? A descriptive assessment and expert

appraisal of 158 public, web-based COVID-19 dashboards', Canadian Red Cross, technical 2020 0.2
meeting, online*

'COVID-19 dashboards: Lessons learnt in 2020', Andrija Stampar School of Public Health, 2020 03
School of Medicine, University of Zagreb, online '
'COVID-19 dashboards and their actionability', Kings Systems, research meeting, online 2021 0.3

'How to European and Canadian hospital managers use performance data in their daily
managerial work', European Hospital and Healthcare Federation Exchange Programme, 2021 0.3
webinar for the HOPE Agora programme participants, online
'Actionability of COVID-19 dashboards: Research update', Amsterdam University Medical 2071 02
Centra, Quality of Care section meeting, online* ’
'Learning from COVID-19 dashboard developers: Webinar launching new study on the
development of COVID-19 dashboards in the WHO European Region', WHO Regional Office 2021 0.3
for Europe and HealthPros COVID-19 dashboard webinar series, online*
'Pandemic public reporting that is fit for purpose and use: A healthcare performance
intelligence lens to COVID-19 dashboards', Behavioural Insights Network Netherlands 2021 0.2
(BIN NL), online*
'Pandemic public reporting that is fit for purpose and use: Lessons from studies on the
actionability of COVID-19 dashboards', PANDEM-2 project and HealthPros project, joint 2021 0.2
research meeting, online*

'COVID-19 dashboard developers' workshop: Reporting back on interview findings', WHO 021 03
Regional Office for Europe and HealthPros COVID-19 dashboard webinar series, online* ‘
'Developing a Health System Performance Assessment (HSPA) Framework in Ireland', 2071 03
HSPA launch event for stakeholders, online* '
'Update on HealthPros COVID-19 dashboard research portfolio', Georgia Institute of 071 02
Technology, online* ’
'The past, present and future of COVID-19 dashboards', WHO Regional Office for Europe 2021 03
and HealthPros COVID-19 dashboard webinar series, online* ‘

'Beyond hospital data: Changes in governance and data use during COVID-19', European
Hospital and Healthcare Federation (HOPE) Exchange Programme AGORA Meeting, 2022 05

Brussels, Belgium




'Update on the COVID-19 dashboards research', Dutch Ministry of Health's dashboard

team, online*

2022

0.3

'COVID-19 dashboards and implications for the use of dashboards in cancer care mon-

itoring and reporting', High Level Policy Forum on addressing cancer injustice in CEE

countries, Zagreb, Croatia, online

2022

0.2

'Career pathways of a(n almost) specialist in public health', European Network of Med-

ical Residents in Public Health (EuroNet MRPH), EuroTuesdays invited lecture, online

2023

0.2

'Developing the Irish HSPA Framework: A reflection on the assessment of the health
information system in Ireland', HSPA Community of Practice and Croatian Ministry of

Health, Launch event of the Croatian HSPA framework, Zagreb, Croatia

2023

0.5

Oral and poster presentations or workshops at conferences

'HealthPros project - introduction, aims and results so far', poster presentation, Innovation

for Health Conference, Rotterdam, the Netherlands

2019

0.8

'Such opinions will not be eccentric a few years hence', oral presentation, National

Health Policy and Politics Conference, Motovun, Croatia

2019

0.6

'The impact of GDPR on secondary use of health data', workshop presentation, World

Congress on Public Health, World Federation of Public Health Associations (WFPHA),

Rome, Italy, online

2020

04

'LOST and found": enablers and barriers to the exchange of health data across borders:
An interoperability perspective', workshop presentation, EuroScience Open Forum
(ESOF), Trieste, Italy, online

2020

04

'Leading and managing healthcare organisations through the use of performance

intelligence - a pan-European survey among healthcare managers', oral presentation,

International Society for Quality in Health Care (ISQua) Annual Conference, online

2021

0.5

'Actionability of COVID-19 dashboards: Lessons from the first year of the pandemic',

oral presentation, Royal College of Surgeons in Ireland (RCSI) National Healthcare

Outcomes Conference, online*

2021

0.2

'Beyond rose diagrams and moving bubble charts: Using a communication science
framework to analyse web-based reporting of international comparative health system
performance data', poster presentation, International Society for Quality in Health Care

(ISQua) Annual Conference, online

2021

05
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'Better COVID-19 dashboards for better decision-making by Canadians: A descriptive

assessment and expert appraisal of changes to Canadian COVID-19 dashboards in 2020',

oral presentation, Canadian Association for Health Service and Policy and Research

(CAHSPR) Annual Conference, online*

2021

0.3

'What makes COVID-19 dashboards actionable? Lessons learned from international and
country-specific studies of COVID-19 dashboards with dashboard developers in WHO
European Region', oral presentation, 14th European Public Health Conference, online*

2021

0.5

'The value of results-based tools in healthcare management: Lessons learnt from
COVID-19 dashboards', oral presentation, Final Conference on HealthPros project
findings, Utrecht, the Netherlands

2022

0.2

'Status of the health information system in Ireland and its fitness to support health
system performance assessment: A multimethod assessment based on stakeholder
involvement', oral presentation, European Health Management Association (EHMA)

Annual Conference, Brussels, Belgium

2022

0.4

'Effective use of data for clinical and business leadership: An international comparative
study in Europe, US and Canada', oral presentation, European Health Management

Association (EHMA) Annual Conference, Brussels, Belgium

2022

0.4

'The Experiences of 33 National COVID-19 Dashboard Teams During the First Year of the
Pandemic: A Qualitative Study', poster presentation, AcademyHealth Annual Research
Meeting, Washington DC, United States

2022

0.5

'Health systems and services research perspective on actionability of COVID-19 dash-

boards: Update on research portfolio 2020-2022', oral presentation, European Consortium

for Political Research (ECPR) Annual Conference, Innsbruck, Austria, online*

2022

0.3

'Reporting on the COVID-19 pandemic using public, web-based data dashboards: A
reflection on the geographical communication component from a health system and
service research perspective', oral presentation, Royal Geographical Society (RGS-IBG)

Annual International Conference, Newcastle, United Kingdom, online*

2022

0.3

Other conferences and workshops attended

Biannual HealthPros Immersion Community Events

2018-22

0.5

2018 European Health Forum Gastein, Bad Hofgastein, Austria

2018

10

Amsterdam Public Health research institute Annual Meeting, 22 November 2018, Am-

sterdam, the Netherlands

2018

0.3




2018 European Public Health Conference, Ljubljana, Slovenia 2018 10
European Network of Medical Residents in Public Health 2018 Winter Meeting, Velika 2018 06
Planina, Slovenia

Healthy measures outcomes workshop, Science|Business, Amsterdam, the Netherlands 2019 0.2
4th Annual International Symposium on Advancing the Science and Impact of Audit 2019 03
and Feedback, Amsterdam, the Netherlands

European Hospital and Healthcare Federation 2019 Exchange Programme AGORA 2019 07
meeting, Ljubljana, Slovenia

International Consortium for Health Outcomes Measurement (ICHOM) 2019 Annual 2000 08
Conference

The Association of Schools of Public Health in the European Region (ASPHER) Deans’ 2000 0
and Directors' Retreat, adjunct Executive Board member, Erice, Italy

Final Meeting of the HealthPros consortium, Utrecht, the Netherlands 2021 1.0
2021 European Health Forum Gastein, Bad Hofgastein, Austria, online 2021 1.0
2021 European Public Health Conference, online 2021 1.0
HealthPros programme final results and outcomes conference, online 2022 07
2022 European Public Health Conference, Berlin, Germany 2022 1.0
Annual conference of the Croatian Society for Medical Informatics, invited panellist, 2022 02
online

Launch of WHO European National Focal Points Networks on Quality of Care and Patient 2073 0
Safety in the European Region, Athens, Greece

2023 European Public Health Conference, Dublin, Ireland 2023 1.0
46th World Hospital Congress, International Hospital Federation, Lisbon, Portugal 2023 0.2
European Public Health Association annual strategy retreat, Driebergen, the Netherlands 2024 1.0
WHO Athens Quality of Care and Patient Safety Office annual strategy retreat, Kalavryta, 2024 0

Greece

2 ECTS: European Credit Transfer System; 1 ECTS is equal to 28 hours of study

* Co-presented or co-developed with Erica Barbazza
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TEACHING

YEAR

ECTS

Lecturing

'Quality of care and patient safety: A primer', assistant to Prof. Niek Klazinga, Libertas

International University, Zagreb, Croatia

2019

01

'Middle managers' use of performance data in Europe', Policy Rounds lecture, Canadian

Institute for Health Information, Toronto, Canada

2019

01

'Middle managers' use of performance data in Europe', invited lecture series, Institute

of Health Policy, Management and Evaluation, Dalla Lana School of Public Health, Uni-

versity of Toronto and North American Observatory on Health Systems and Policies,

Toronto, Canada

2019

01

'Dashboards and interoperability: A health systems and services perspective', First InfAct

School of Health Information, InfAct Joint Action project, online

2020

0.2

'The Actionability of Performance Measurement in Health Care', Health Services Research
graduate course, Institute of Health Policy, Management and Evaluation, University of

Toronto, Toronto, with Niek Klazinga, online

2020

0.2

'The use of performance data for managerial decision-making in hospitals in Europe (and

in Ontario)', Erasmus Summer Programme (ESP), Methods of Health Services Research,

Erasmus MC, Rotterdam, the Netherlands, online

2020

0.2

'Public reporting that is fit for purpose and use: Lessons from COVID-19 dashboards',

Health systems development module, Health policy and systems research in action,

Imperial College, London, United Kingdom, online*

2021

0.2

'Health systems and services research', IAmSummer School International Federation
of Medical Students’ Associations and University of Amsterdam, Amsterdam, the

Netherlands*

2021

0.2

'Public reporting of health systems and services performance: Lessons from COVID-19
dashboards', WHO/Euro Performance Measurement and Management, Tailored Training

and Mentorship Programme for Western Balkan countries, online

2022

0.2

'Health systems and services research: Research approaches and methods', Programme

on health economics, Consortium of Romanian universities, online

2022

0.2

'Public reporting that is fit for purpose and use: Lessons from COVID-19 dashboards and
the way forward', Health systems development module, Health policy and systems

research in action, Imperial College, London, United Kingdom, online

2023

0.2




'Tools to translate quality indicators to policies: A curious case of COVID-19 dashboards

and lessons learnt moving forward', Autumn school on quality of care and patient safety,

WHO Athens Quality of Care and Patient Safety Office and WHO Collaborating Centre for

Education, Research, and Evaluation of Safety and Quality in Healthcare, Lisbon, Portugal

2023

0.2

Supervising, coaching and mentoring

Bachelor thesis co-supervisor and reader to Femke Jansen, Treading in the footsteps
of Florence Nightingale and Hans Rosling: A communication analysis of web-based
reporting of international comparative health system performance data, Amsterdam

University College, Amsterdam, the Netherlands

2019

0.5

Young Forum Gastein (YFG) scholarship holders' mentor, European Health Forum Gastein

(EHFG), Bad Hofgastein, Austria, online

2020

0.3

Course assignment co-supervisor, MBA programme in healthcare, ethics & sustainability

course, Academic Medical Centre, University of Amsterdam, Amsterdam, the Netherlands

2022

0.3

Personalised country team coach, WHO/Euro Performance Measurement and Manage-

ment: Tailored Training and Mentorship Programme for Western Balkan countries, online

2022

0.4

Reviewing and editing

Monthly HealthPros project research group peer review meetings, Utrecht, the Neth-

erlands

2018-24

Monthly departmental peer-review meetings, Department of Public Health and Oc-

cupational Medicine, Academic Medical Centre, University of Amsterdam, Amsterdam,

the Netherlands

2018-20

Abstract and workshop proposal reviewer and member of the International Scientific

Committee, European Public Health Conference

2019-23

2.5

Section editor, Digital health section, Archives of Public Health, BMC Springer Nature

2021-

Reviewer for organization-specific reports

Report reviewer, Organisation for Economic Co-operation and Development, “Inter-

national comparisons of the quality and outcomes of integrated care: Findings of the

OECD pilot on stroke and chronic heart failure”

2022

0.2

Book chapter reviewer, European Observatory on Health Systems and Policies, “Primary

Health Care: A primer"”

2023

0.2

Report reviewer, WHO/Euro Office on Quality of Care and Patient Safety, “Quality of

care and patient safety in the European Region: State of play and future prospects”

2023

0.4
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Reviewer for scientific journals

European Journal of Public Health 2019-24 15
Journal of Medical Internet Research 2020-23 0.8
Journal of Medical Internet Research - Public Health and Surveillance 2022 0.3
Cambridge Journal of Regions, Economy and Society 2023 03
BMC Health Research Policy and Systems 2022-23 0.6
BMC Primary Care 2022 0.3
BMC Medical Informatics and Decision Making 2023 03
BMC Public Health 2022 03
BMC Health Services Research 2022-23 0.5
Applied Clinical Informatics Open 2022 03
International Journal for Equity in Health 2023 0.3
SAGE Health Informatics Journal 2022 0.3

PARAMETERS OF ESTEEM YEAR
Funding

Fellowship, 'HealthPros - Innovative Training Network for Healthcare Performance

Intelligence Professionals', Marie Sklodowska-Curie Action co-funded by the European 2018
Commission Horizon 2020 scheme

Scholarship, Young Forum Gastein, European Health Forum Gastein, Bad Hofgastein, 08
Austria

Scholarship, Leadership in action course, European School of Management and Tech- 2021
nology, Berlin, Germany, online

Team member of other funded projects
'HealthPros - Innovative Training Network for Healthcare Performance Intelligence

Professionals', Marie Sklodowska-Curie Action co-funded by the European Commission 2018-22
Horizon 2020 scheme, HealthPros Fellow

InfAct Joint Action project, Steering Committee member 2018-20
'Performance accountability for the Irish health system', funded by the European 2019-21

Commission Structural Reform Support No. SRSS/C2019/046, researcher




'Strengthening actionable primary health care performance measurement and manage-

ment: tailored training and mentorship programme’, funded by the WHO Regional Office 2022
for Europe, course coordination assistant, lecturer and country coach
'State of Health in the European Union: Ireland: Country Health Profile 2021', supported
by the European Commission, OECD and European Observatory on Health Systems and 2021
Policies, researcher and co-editor
Implementing the Quality-of-Care Component of the Recovery and Resilience Plan of 2003
Romania, funded by WHO and EC, consultant researcher
'All.Can Metrics Implementation Playbook: Efficiency Metrics Implementation Guide', 202324
funded by All.Can International, researcher
Other activities and positions
'The right balance between delivering quality health care and limiting costs: HealthPros 2010
MSCA project', interviewee for the Marie Curie Alumni Newsletter by Gian Maria Greco
'The Canadian standoff is real: Two HealthPros in Canada', article for the public HealthPros 2009
project newsletter, with Mircha Poldrugovac
'The Rise of Pandemic Dashboards', interviewee for the Bloomberg CityLab article by 2021
Marie Patino*
Member of the OECD Integrated Care Working Group 2021
Member of the European Commission Community of Practice on Health System Per- 001
formance Assessment
Scientific consultant for the Delft University of Technology (TU Delft) 2022-
Coordinator of the 2023 EUPHA European Public Health Week 2023
Consultant for the WHO Athens Quality of Care and Patient Safety Office 2023-
Vice-president of the Public Health Policy and Politics (PHPP) Section of the European 2003
Public Health Association (EUPHA)
Communications consultant for the 2023 European Public Health Conference 2023
Coordinator of the 2024 EUPHA European Public Health Week 2024

@ ECTS: European Credit Transfer System; 1ECTS is equal to 28 hours of study
* Co-presented or co-developed with Erica Barbazza
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