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 i. 

Translating Resilience into Healthcare Practice

Resilience in healthcare is more relevant than ever. Global health crises, increasing service complexity, resource constraints, shortages of qualified professionals, and rapid technological development all demand continuous adaptation from stakeholders at every level of the healthcare system. Amid these challenges, ensuring high-quality care requires a deeper understanding of how systems, teams, and individuals respond and adapt.

This book explores resilience as a multilevel phenomenon and positions adaptive capacity as the cornerstone of care quality. It expands the perspective of resilience beyond frontline staff to include patients and families, managers, teams, organizations, and policymakers as stakeholders in maintaining and improving healthcare quality. With its findings from the Resilience in Healthcare research program (RiH, 2018–2024), a large-scale international study, this book addresses knowledge gaps and real-world challenges. It presents a view of what enables resilient performance across healthcare systems and settings, from regulatory bodies and policy institutions to hospitals, primary care, nursing homes, and home care services. It provides the reader with examples, frameworks, and lessons learned that support cross-sector learning and practical implementation.

Translating Resilience into Healthcare Practice is an essential read for researchers, educators, and professionals working in healthcare quality and safety, resilience engineering, human factors, medicine, nursing, and social care.
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 xvii. 

Preface

This book is highly relevant at a time when global health systems are facing increasing complexity, resource scarcity, and unpredictable crises – from pandemics to technological and demographic changes. By highlighting resilience as a core characteristic of healthcare, the book provides researchers, healthcare professionals, policymakers, and others with new perspectives and tools to develop robust and sustainable healthcare systems. The book is based on insights from the Resilience in Healthcare (RiH) research program, as well as empirical and theoretical contributions from other research studies. Founded on an interdisciplinary, holistic, and collaborative approach, the aim of the RiH program was to change how quality and safety in healthcare are understood and researched by developing new resilience frameworks for how diverse stakeholders and organizations adapt, learn, and maintain high-quality care despite disruptions, challenges, and changes.

The editors would like to acknowledge the generous funding received from the Research Council of Norway (RCN), which made the RiH program possible. The RiH program specifically received funding from the RCN FRIPRO TOPPFORSK program, grant agreement no. 275367. Moreover, the editors would like to acknowledge the UiS, Norway; NTNU Gjøvik, Norway; and the Norwegian Air Ambulance, which supported the RiH program with in-kind funding. Finally, we would like to thank all the contributing authors for sharing their important perspectives, knowledge, and understanding on how resilience emerges and can be maintained in different settings across a range of national and international contexts.
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Part 1 Introduction and Setting the Scene
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 3. 


1
Setting the Scene – Status and Challenges of the Research on Adaptive Capacity and Resilience in Healthcare


Siri Wiig, Hilda Bø Lyng, Veslemøy Guise, Lene Schibevaag, and Cecilie Haraldseid-Driftland


DOI: 10.1201/9781003489689-2



1.1 Introduction

Resilience in healthcare is increasingly part of the agenda within both international research and policy development (1–5). Pandemics, increased complexity of services, shifting resource demands, a growing lack of qualified healthcare professionals, and the development of new technologies are all examples of factors leading to the need for adaptations among stakeholders at different system levels working to maintain high service quality (6–8). Resilience has been conceptualized in a variety of ways within diverse theoretical traditions encompassing individual, psychological, ecological, and engineering approaches (9). In this sense, we stand on the shoulders of some remarkable resilience engineering pioneers (1–3, 10) when we seek to employ and further develop an organizational perspective on resilience in a healthcare context. In many of the chapters in this book, resilience in healthcare is defined as the capacity to adapt to challenges and changes at different system levels to maintain high-quality care (11). The book explores resilience as a multilevel phenomenon across the healthcare system and considers adaptive capacity in response to challenges and changes as a foundation for high-quality care (11, 12). This view broadens the focus of resilience from being mainly concerned with either the micro-level (team), meso-level (organization), or macro-level (policymakers and regulators) separately (13–16) to seeing these levels of the healthcare system as interdependent and integral to each other to deliver high-quality care in healthcare systems worldwide.

Challenges and knowledge gaps in the resilient healthcare (RHC) field are numerous and form the rationale for a book that seeks to address these in a holistic way. Several reviews of the literature in the field have contributed to current knowledge bases and include summaries of the methods used in resilience research (13),  4. how resilience has been conceptualized and understood (15), emerging patterns of research on RHC (14), use of tools to translate resilience into practice (17), health system resilience and approaches (18), and how the COVID-19 pandemic demonstrated the need for adaptive capacity and resilient performance in health systems under long-term pressure (6, 19). To be more specific, these reviews along with other literature have identified the following knowledge gaps within the field:



	There is a lack of multilevel studies investigating resilience and adaptive capacity, and there is a need for studies with designs that include multiple stakeholders at different levels of healthcare systems (13, 14).

	There is a lack of unified theoretical understanding, models, and indicators of what resilience is in a multilevel perspective (8, 20).

	There is a lack of understanding of and approaches to the roles and contributions of patients and other stakeholders in resilience (21, 22).

	There is a lack of understanding of work-arounds (14), how these influence resilience and adaptive capacity, and how these can potentially be articulated and integrated into standard work practice if relevant (23).

	There is a lack of studies investigating resilience in varied healthcare settings, from the care provided in urgent situations within the acute care chain to more long-term and chronic care provided across numerous different service providers in the longitudinal care chain (13, 14).

	There is a lack of tools, pedagogical approaches, and methods to translate resilience theory into practice in collaborative ways (24). There is a need for studies using robust research designs to develop and test interventions to implement, verify, and spread resilience thinking in practice (14, 25), including robust measurement of outcomes and indicators of improvement (26).

	There is a lack of international comparative studies and examples of how resilient performance and adaptive capacity are enacted and enabled in different country contexts where health system factors differ significantly (27, 28).




As is clear, the research in this field is still in a relatively early phase, facing multiple challenges but also opportunities. The multiple contributions and perspectives in this book address some of these challenges while seeking to aid practice improvement and inform the research agenda of the future.



1.2 Aim of the Book

The aim of this book is to present research that contributes toward reducing existing knowledge gaps and challenges, largely based on research conducted as part of the Resilience in Healthcare (RiH) research program (2018–2024), as well as other international perspectives and contributions beyond this program of study. The book aims to provide an overview of current research in the field and an in-depth exploration of the many factors that enable and support adaptive capacity and resilient performance in healthcare systems.

The book provides an understanding of resilience as a multilevel phenomenon dependent on the roles and contributions of multiple interconnected actors, from  5. patients, families, healthcare professionals and leaders, regulatory bodies, and policymakers to hospitals, primary care providers, nursing homes, and home care services. The book enables readers to understand the patient and other stakeholders as sources of and resources in creating and sustaining resilience and provides examples of strategies and tools to support co-creation of resilient performance. The reader will also learn about resilience theory and integrative frameworks and indicators that describe the resilient capacities needed to conceptualize and operationalize resilience. Collaborative learning and working are crucial for resilience, and the book presents pedagogical and practical approaches to help healthcare professionals, leaders, and policymakers translate theoretical concepts into practice. Finally, the book integrates research from several countries and contexts to widen the perspective of resilient performance and enablers of RHC. Altogether, the book therefore provides the reader with opportunities to learn from across healthcare systems about how to organize services to ensure adaptive capacity and high-quality care.



1.3 About the Rih Research Program

The book is anchored in the RiH research program funded by the Research Council of Norway (RCN) (8). This research program entailed a collection of studies conducted over a six-year period (2018–2024) across Norway, England, the Netherlands, Australia, and Japan. The primary objective of this comprehensive program was to reform and extend the understanding of quality in healthcare by developing, implementing, and evaluating a theoretical and practical framework of resilience in health-care. The RiH research program sought to model the capacity of healthcare systems and stakeholders to adapt to changes, variations, and/or disruptions. The following research questions were addressed: (1) How can an integrative theoretical framework for resilience in healthcare be described to understand and improve quality at different system levels? (2) How can the involvement of patients and stakeholders in resilience in healthcare be described and improved? (3) How can resilience in healthcare be described and improved in different healthcare settings? (4) How can the role of collaborative learning in resilience in healthcare be described and improved? (5) How can resilience in healthcare be identified, analyzed, and compared in different international healthcare settings? (8).

The book is structured around these five key research questions, bringing answers to each in dedicated subsections with chapters provided by researchers involved in the RiH program. In addition, international collaborators worldwide, including members of the project’s Expert Advisory Board as well as members of the Resilient Health Care Society (RHCS), and other researchers from sectors outside of healthcare have contributed to shedding light on key questions, challenges, and possible solutions within the field and have given their input to the future research agenda on RHC.



1.4 Structure of the Book

The book has seven parts. Part I sets the scene and introduces the background of the RiH program and summarizes key knowledge gaps in research on resilience in  6. healthcare. Part II focuses on theories, models, and indicators to support resilient performance and how these can be integrated. Part III presents perspectives on the roles and contributions of patients and other stakeholders in RHC and approaches for involving them. Part IV gives different examples of resilience and adaptive capacity research in different contexts from acute to long-term care. Part V presents how resilience and adaptive capacity can be translated into practice through collaborative approaches and tools. Part VI presents resilience research from international and cross-sectoral perspectives beyond the RiH research program. Part VII concludes the book and discusses the road ahead for research on resilience and adaptive capacity.
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2.1 Introduction

Healthcare organizations are multilayered, safety-critical, linked in complex ways with networks of other organizations, governed by a panoply of rules, regulations, and policies, and constantly changing due to political and social changes, technological innovation, and cost efficiencies. In this complex environment, studying resilience is not straightforward; finding a research focus is difficult. Resilience is an abstract concept; it can’t be seen or easily measured. It needs to be present in the system before it is needed and can only be assessed after a crisis or challenging event. The challenge for researchers and practitioners alike is to identify how to know if a system is resilient in everyday work and how to identify which factors influence adaptive capacity. What do we mean when we refer to the resilience of an organization or a work system? A good clinical outcome could demonstrate resilience, tightly controlled processes (Safety-I), or simply good luck. Good outcomes may be achieved at the expense of other parts of the system, which are likely to break down in challenging situations, demonstrating that the overall system is not resilient. For example, healthcare workers may adapt constantly to compensate for a lack of staff or other resources, but staff stress and burnout are likely to result and will not be helpful for building and sustaining a resilient system. A good outcome cannot therefore be useful as a sole indicator of whether a system is resilient. Of course, resilience is associated with good outcomes, but the etiology of a good outcome is important in determining if a system is resilient. For resilience to be a valuable concept informing safety and quality, it needs to be carefully defined and differentiated from good outcomes achieved by other means.

The aim of this chapter is to describe a theoretical model to guide researchers studying resilience in healthcare organizations and show how it is useful for researching resilience. The Concepts for Applying Resilience Engineering (CARE) model (1) was designed to provide a clear conceptualization of resilience and to show how outcomes could arise from the complex interactions between the work context and adaptive responses. The CARE model has been applied in various healthcare contexts and has evolved and developed over time. This chapter will provide a brief overview of these developments.




 9. 

2.2 
Care Model Development

The CARE model was developed as part of the work of the Centre for Applied Resilience in Healthcare, which was funded in the United Kingdom from 2013 to 2018 to develop the theory and practice of healthcare resilience. The center undertook a series of studies of resilience in the emergency department (2) (ED) and older persons’ unit (3) of a large London teaching hospital to identify how resilience could be used as a basis for improving quality and safety. The model was developed as a direct response to the challenges outlined earlier: how to define resilience, study a capacity that could not be observed directly, and theoretically differentiate it from other phenomena such as care quality. We realized that a coherent theoretical approach was needed that would focus the research and be applicable in each of the clinical areas in which we worked.

The original model conceptualized resilience as an adaptive response to misalignments between demand and capacity. All organizations experience misalignments between demand and capacity because work as it is imagined in the organizational planning process rarely matches work as it is done in the dynamic context of health-care delivery. Misalignments were defined broadly as any aspect of the work system that challenged workers and their ability to deliver care, including a lack of resources such as adequate staff and equipment, ineffective processes, poor training, and poor culture. Adaptations were identified as a response to misalignments. Staff adapt by working around problems (or misalignments) to preserve the quality and safety of care. The interplay between misalignments and adaptations determines outcomes, both successful and unsuccessful.

Outcomes could occur at different times and locations, so it would be difficult to capture. However, we argued that outcomes could often be inferred (e.g., that prolonged stress could lead to increased staff turnover) or reported by senior staff with knowledge of the system (e.g., early discharges could result in readmissions). All elements of the model are recursive – outcomes feedback to affect misalignments and adaptations, capturing the dynamism of the work system. Figure 2.1 shows the original CARE model.


[image: A model displaying the dynamics of work within a complex system of resilience, highlighting the gap between the intended processes and the actual performance. A bow titled 'Work as Imagined' is connected by 'Alignment' with a double-ended arrow to 'Demand' and 'Capacity'. A second box titled 'Outcomes' is categorized by 'Successful or acceptable' and 'Unsuccessful or unacceptable'. In the middle, a box titled 'Work as Done' involves 'Adaptations Adjustments'. All the conditions are interconnected in a feedback loop, with double-ended arrows.]
Figure 2.1 Original Concepts for Applying Resilience Engineering (CARE) model (Anderson 2016).Return to text.⏎

The implications of the model are that resilience can be defined as the capacity to adapt to challenging situations (misalignments). The CARE model served to focus observations on the key features of resilience – misalignments and adaptations. Using the model, it was possible to study these processes in real time, affording deep insight into how care was delivered in practice – the challenges experienced, the trade-offs and prioritizing decisions that were made, and the implications of these for outcomes. It resulted in much richer data than could have been obtained by simply asking people how they worked or by simply observing what they did with no applicable framework.

Quality improvement interventions targeted either reductions in misalignments or better-designed adaptations to support the activities of a resilient system – anticipating, monitoring, responding, learning, and coordinating. For example, in both the ED and older people’s settings, misalignments were commonly experienced, including low staffing, lack of information, and difficult team communication. Proposed interventions
 10.  in both settings included better information systems to enable better anticipation and monitoring of progress and better response to increased demand (4,5).

This research was time-consuming and challenging. It involved the collection of large amounts of qualitative data, both deductive and inductive analytic approaches, and interpretation from a resilience perspective to identify possible interventions. However, it also provided proof of concept – a model of resilience could inform our understanding of work-as-done and lead to coherent, theoretically informed quality improvement proposals. The model was subsequently used to inform studies by our team and others in a wide range of domains, including aged care residential settings (6), blood transfusion safety (7), the design of hospital wards (8), primary dental care (9), hospital management (10), and orthopedics (11).



2.3 Care Model 2.0

Subsequent studies on hospital teamwork extended and refined the original model. Guided by the CARE framework, researchers conducted structured observations and analyses of team-based work in hospital settings, identifying six types of misalignments – equipment, staffing, communication, space, process, and workflow – and three broad categories of adaptations: extra-role performance, resource redistribution, and process changes (see Table 2.1) (12).



Table 2.1 CARE Model 2.0: Types of Misalignments and AdaptationsReturn to text.⏎


	Misalignment type
	Description





	Equipment
	Equipment is missing, faulty, or unfit for purpose



	Staffing
	Staff shortages or inappropriate skills mix



	Communication
	Inaccurate, unclear, or inconsistent messaging



	Space
	Physical environment not fit for purpose



	Process
	Inefficient, unreliable, or uncoordinated procedures



	Workflow
	Task interruptions or role conflicts



	Adaptation type
	Description



	Extra-role performance
	Staff voluntarily undertake tasks outside their formal role



	Resource redistribution – equipment
	Reallocation of equipment to areas of greater need



	Resource redistribution – staff
	Reallocation of staff resources



	Process – who
	Reassigning task responsibilities



	Process – how
	Modifying the method of performing a task



	Process – when
	Rescheduling task execution






The model confirmed that misalignments are a routine feature of healthcare work and that adaptations frequently arise in direct response to these challenges. Researchers identified patterns linking specific misalignments to common adaptive responses, along with inferred or observed outcomes.

CARE Model 2.0 enhanced the ability to identify and categorize resilience-related behaviors and activities, improving analysis efficiency and enabling
 11.  cross-context comparison. It also informed a new conceptual framework – the Integrated Resilience Attributes Framework (13) – linking CARE with the “Moments of Resilience” model (14), which considers resilience at three levels: situated, structural, and systemic. This integration highlighted how monitoring mis-alignments and adaptations contributes to understanding resilience across different temporal and organizational scales.

The model has since been applied in various studies, including international comparisons of team-based adaptive capacity across five countries (15). The model provided a standard guide for researchers in different countries to investigate the same phenomena despite being in different cultural and healthcare system settings. Data analysis also relied on the model, combining deductive elements derived from the model alongside inductive reasoning. The findings showed that misalignments and adaptations were ubiquitous in all teams in every country, confirming that these are constant features of healthcare work. Linking misalignments and adaptations enabled differences between countries and settings to be identified. Other findings of the study, including team, organizational, and health system factors that affect team adaptive capacity, can be found in Chapter 20.



2.4 Care Model 3.0

Ongoing empirical work in mental health settings (16) led to further refinements, including the addition of new categories such as “wrong service” (a misalignment) and “where the process was implemented” (an adaptation) (see Table 2.2). CARE Model 3.0 also introduces the distinction between preferred and actual adaptations – acknowledging that not all responses are ideal or sustainable. Though still in its early
 12.  stages, this updated version increases the model’s applicability across diverse care contexts and strengthens its relevance as a practical research tool.



Table 2.2 Overview of the Evolution of the CARE ModelReturn to text.⏎


	Model
	Description
	Key elements
	Application/Outcome





	CARE Model 1.0 (original conceptualization)
	Resilience as adaptive responses to misalignments between demand and capacity.
	

	Misalignments: challenges such as resource shortages, ineffective processes, and poor training.

	Adaptations: staff responses like work-arounds and process adjustments.

	Outcomes: success or failure from the interplay between misalignments and adaptations.




	Understanding resilience through real-time observations and identifying quality improvement interventions.



	CARE Model 2.0 (empirical refinement)
	Enhancements to the original model with categorization and analytical framework.
	

	Categorization: six types of misalignments and three categories of adaptations.

	Analytical framework: trajectories linking misalignments, adaptations, and outcomes.




	Used in various healthcare settings to guide quality improvement. Structured analysis of adaptive capacity.



	CARE Model 3.0 (latest evolution)
	Expanded categories and differentiation of adaptation types.
	

	Expanded Categories: more misalignments and adaptations identified in mental health settings.

	Distinction: preferred versus actual adaptations.




	Ongoing development and empirical testing across healthcare contexts.








2.5 Discussion

In 1976, statistician George Box famously observed, “All models are wrong, but some are useful” (17). This insight encapsulates the purpose of the CARE model: to provide a simplified yet meaningful representation of healthcare work that supports understanding and practical application. While the model does not capture all aspects of clinical complexity, it highlights key resilience engineering principles – demand–capacity misalignment, adaptive responses, and their impact on outcomes.

 13. The CARE model has proven useful in research and practice. It has illuminated consistent patterns of work challenges and responses across settings, sectors, and countries. It also communicates complex systems thinking in a way that is accessible to healthcare professionals, helping them better understand their own work systems – even if it does not make those systems easier to navigate (18).

Importantly, the model has driven theoretical and methodological innovation, enabling new approaches to quality improvement grounded in real-world practice (13,19). However, as Box warned, models risk losing their utility if they become over-specified. The CARE model must remain simple and adaptable while being supplemented by other theoretical perspectives – such as those exploring trade-offs (20), teamwork (21), and expertise – to deepen understanding.

Resilience in healthcare remains an essential yet elusive concept. The CARE model addresses this gap by offering a structured, empirically grounded approach to studying and enhancing resilience through the lens of everyday adaptations. Its strength lies in its clarity, flexibility, and empirical validation. Moving forward, its continued application – alongside complementary theories – will be instrumental in driving meaningful improvements in healthcare safety, quality, and sustainability.
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3.1 Background

Resilient healthcare (RHC) as a concept has gained significant traction over the past decade and a half. Briefly, it refers to the ability of healthcare systems to adapt to challenges under varying conditions. These can range from minor, everyday impediments to frontline team performance (a computer system goes down; a key clinician can’t attend work because of illness, and a patient receives the wrong dose of medication but is not unduly harmed) to full-blown catastrophic or potentially calamitous events (cybersecurity attackers demand a ransom from the hospital, or it will release confidential patient information; a major fire breaks out in the intensive care unit (ICU), and a pandemic emerges unexpectedly). RHC captures how clinicians navigate the everyday complexities and tensions of their work, using practical strategies to ensure the delivery of safe, high-quality care to their patients against a backdrop of hassles, upheavals, setbacks, and disturbances.

This chapter explores the journey of RHC, from the early years and the formulation of initial definitions to a large-scale international research study across five countries. We focus on the contributions of the Resilient Health Care Network (RHCN; later constituted more formally as the RHCS) and the evolution of Safety-II, looking at how things go right so often in a resilient system. Specifically, we address the question of the extent to which RHC is a compelling set of useful ideas for keeping patients safe and how these ideas have emerged over the last decade.



3.2 The Field as it Emerged


3.2.1 Definition of Resilience in Health Care

RHC was first defined in 2013 (1). The concept is crucial to come to grips with in an environment where unpredictability, instability, and complexity are inherent features of the  18. system, yet patients must be kept safe. Health care is resilient to a considerable degree, and while people often focus on avoiding failures (Safety-I), the key is to also, at the same time, focus on understanding and enhancing the system’s ability to succeed under varying conditions (Safety-II) despite the inherent unpredictability and complexity.

The considered definition provided by Hollnagel and colleagues remains the most widely used. They aphoristically indicated: “the system must be able to sustain its operations under both expected and unexpected conditions by adjusting its functioning before, during and after events (changes, disturbances or opportunities)” (2). We will adopt that definition here.



3.2.2 Safety-I and Safety-II

The traditional approach to safety, known as Safety-I, focuses on preventing things from going wrong by identifying and mitigating risks. It couldn’t be clearer that this approach is insufficient – patients have been harmed since the time of Hippocrates, with no apparent decrease in the rates of preventable harm despite major advances in medical and diagnostic technology, techniques, procedures, and practices over the decades (3). In contrast, Safety-II emphasizes the importance of deeply understanding why things go right so often and supporting or enhancing successful practices (2, 4). Safety-II isn’t intended to replace Safety-I but to be complementary. Both “safeties” go together. This shift in perspective is fundamental to building RHC systems, as it recognizes the importance of adaptability and proactive problem-solving alongside efforts to try and fix harm retrospectively.




3.3 The Evolution of Resilient Health Care


3.3.1 Early Conceptual Underpinnings

The concept of RHC has its roots in resilience engineering, a field that emerged from the study of complex systems in industries such as aviation and nuclear power (5). Early definitions of resilience focused on the ability of systems to “bounce back” from shocks and keep things running smoothly. In health care, as we have seen, this translates into the capacity of healthcare providers and organizations to adapt to unexpected challenges while keeping patients safe and delivering acceptable levels of care quality (6).



3.3.2 The Role of the Resilient Health Care Network

The RHCN was established in 2012 when Erik Hollnagel, Bob Wears, and Jeffrey Braithwaite invited a handful of colleagues to a meeting in Middelfart, Denmark. The underlying mission was to integrate resilience engineering principles into healthcare. The network brought together a mix of researchers, practitioners, and policymakers to collaborate on developing and implementing RHC practices.

RHCN meetings became a forum to debate conceptual understandings and to work through the practical implications of resilient performance. In those very early years, the issues were contested and not at all settled. The zeitgeist of the meetings was one of striving to understand what resilient performance was and how it
emerged in complex healthcare settings (Photos 1 and 2). Over time, the network grew to some 40–50 colleagues who came to know each other and formed collaborations and friendships outside of the meetings.
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[image: A large group of people assembled and posed on the steps leading to a building with many French windows and creepers growing on the walls.]
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Photos 1 and 2 Early meetings of RHCN participants in Middelfart, Denmark (Photo 1), and Sydney, Australia (Photo 2) Return to text.⏎

In those early years, not much was straightforward: There was a strong mix of distinct professional standpoints, differing outlooks, and sometimes hard-to-reconcile  20. weltanschauung (German, roughly translated as worldview). Oftentimes, there were diverging perspectives on resilience and what was meant, even about things that were taken for granted or left unsaid at other conferences such as how everyday performance comes about on the front lines of care. Debates centered on how much care goes right, ways in which work-as-imagined (WAI) is compatible with or crowds out work-as-done (WAD), how much reliance there is on work-arounds in clinical practice, and the role of policy in keeping things safe. Other challenging issues included how people came to understand complex ecosystems, how adaptivity works in situ, and what constitutes a dynamic system that exhibits resilient performance.

The robust debates and varying points of view characterizing the meetings made for a great deal of camaraderie among participants and contributed to intellectual satisfaction. There was an overriding feeling among attendees that they were figuring out important things that no one else was grappling with across healthcare settings or conferences – at least not at the same depth.

As concepts were clarified, the meetings and growing network of collaborators slowly grew in influence over the ensuing decade. The RHCN’s work has been instrumental in advancing the understanding of RHC and promoting the adoption of Safety-II principles (Table 3.1).



Table 3.1 The History of Resilient Healthcare MeetingsReturn to text.⏎


	Meeting
	Place
	Key themes





	The First Resilient Health Care Meeting, 2012
	Hindsgavl Castle, Middelfart, Denmark
	

	Inaugural meeting

	Foundational RHC concepts







	The Second Resilient Health Care Meeting, 2013
	Hindsgavl Castle, Middelfart, Denmark
	

	Everyday clinical work and RHC







	The Third Resilient Health Care Meeting, 2014
	Hindsgavl Castle, Middelfart, Denmark
	

	Balancing theory and practice







	The Fourth Resilient Health Care Meeting, 2015
	Manly, Sydney, Australia
	

	Work-as-imagined, work-as-done







	The Fifth Resilient Health Care Meeting, 2016
	Hindsgavl Castle, Middelfart, Denmark
	

	Research and resilient health care







	The Sixth Resilient Health Care Meeting, 2017
	Vancouver, Canada
	

	Delivering resilient health care







	The Seventh Resilient Health Care Meeting, 2018
	Hindsgavl Castle, Middelfart, Denmark
	

	Boundary-riding and resilient health care







	The Eighth Resilient Health Care Meeting 2019
	Awaji Island, Japan
	

	Collaboration and working across boundaries for resilience

	Crossing the boundary between work-as-imagined and work-as-done







	The Ninth Resilient Health Care Meeting 2020
	Virtual (Zoom)
	

	How we got here

	The role of consumers/patients in resilient health care







	The Tenth Resilient Health Care Meeting 2021
	Virtual (Zoom)
	

	Muddling with purpose

	Patient and stakeholder involvement in resilient health care







	The Eleventh Resilient Health Care Meeting 2022
	Jönköping, Sweden
	

	Understanding adaptive capacity across different healthcare contexts

	Tools and methods for translating resilience into practice







	The Twelfth Resilient Health Care Meeting 2023
	St Augustine, Florida, United States of America
	

	Bringing RHC back post-COVID

	Role of digital technologies in resilient health care

	Different perspectives on learning







	The Thirteenth Resilient Health Care Meeting 2024
	Stavanger, Norway
	

	Resilient performance and adaptive capacity in hospital settings

	Strategies, tools, and interventions for translating resilience into practice

	COVID-19 and other crises – crisis management through a resilience lens

	Resilience theory development, governance, and policy recommendations













3.4 Contributions and Publications


3.4.1 Books and Articles by RHCN

Between 2013 and 2021, the RHCN produced six influential books and numerous articles that have significantly contributed to the field. Each was assembled from the expertise shared at one or more of the RHC meetings exhibited in Table 3.1. Two heavily used and pivotal contributions (with over 1,600 citations from people hailing from over 70 countries at the time of writing) are From Safety-I to Safety-II: A White Paper (Hollnagel, Wears, and Braithwaite, 2015; over 1,000 citations) (4) and Turning patient safety on its head (Braithwaite, Wears, and Hollnagel, 2017; over 600 citations) (2). One of the key books published is The Resilience of Everyday Clinical Work (7), which provides practical guidance on implementing resilience concepts and tools in healthcare settings. This book, along with others in the series (Table 3.2), offers case study, empirical, and theoretical insights into the field, particularly in regard to data collection, analysis, and interpretation, making them an invaluable resource not only for researchers but also for clinicians, managers, and policymakers.



Table 3.2 The Six Volumes of the Resilient Health Care SeriesReturn to text.⏎


	Book title
	Editors
	Key focus





	Resilient Health Care (2013)
	Erik Hollnagel, Jeffrey Braithwaite, and Robert L. Wears
	Lays the foundation for the concept of resilient health care, introducing the principles of resilience engineering to the healthcare domain.



	Resilient Health Care, Volume 2: The Resilience of Everyday Clinical Work (2015)
	Robert L. Wears, Erik Hollnagel, and Jeffrey Braithwaite
	Delves deeper into understanding how resilience manifests in the daily practices of healthcare professionals.



	Resilient Health Care, Volume 3: Reconciling Work-as-Imagined and Work-as-Done (2016)
	Jeffrey Braithwaite, Robert L. Wears, and Erik Hollnagel
	Focuses on the crucial aspect of bridging the gap between how work is planned and how it is actually carried out in healthcare settings.



	Resilient Health Care Volume 4: Delivering Resilient Health Care (2018)
	Erik Hollnagel, Jeffrey Braithwaite, and Robert L. Wears
	Provides practical guidance and documented experiences on how to implement resilient health care principles in real-world healthcare settings.



	Resilient Health Care Volume 5: Working Across Boundaries (2019)
	Jeffrey Braithwaite, Erik Hollnagel, and Garth Hunte
	Illuminates the boundaries inherent in daily clinical practice, showing how resilient healthcare principles can empower frontline professionals to collaborate more effectively across disciplines and organizational silos.



	Resilient Health Care Volume 6: Muddling Through with Purpose (2021)
	Jeffrey Braithwaite, Erik Hollnagel, and Garth Hunte
	Examines the concept of “purposeful muddling” as a key aspect of resilient performance in complex healthcare systems.








3.4.2 Practical Applications

The RHCN’s publications are not limited to theoretical advances or advice, although that said, this field is rich in conceptual thinking. They provide a plethora of information on how to bring RHC into the focus of practice. For example, Volume 4, Delivering Resilient Health Care, includes documented experiences and practical guidance for providers, as well as on preparing for and designing studies of resilient performance (8).

This practical approach was designed to help healthcare organizations focus on and enhance their resilient performance. Indeed, while there is a mix of empirical
 21.  22. 
and theoretical chapters, there are many case studies across the pages of the six books which together explain how resilient performance manifests in health care across, for example, hospital, community, and aged care settings.



3.4.3 The Patient Voice

Thus, far in the history of RHC, we have documented that the focus of attention was almost exclusively on the RHCN and RHCS meetings and the providers of care. That is not so. It is an increasingly recognized and focal point that health care is not a product delivered to the patient; rather, its value and benefit are created together with the patient. This is an approach variously referred to as the coproduction of health care, a patient-centered approach, giving voice to the patient, or, more simply, listening and incorporating the patient’s perspective. This position has been highlighted within the RHCN by a range of patient members of the network, but especially Carolyn Canfield, a Canadian patient advocate (9). Including the perspectives of patients and their families on their experiences is an important contribution  23. to research on RHC, to the development of RHC concepts, and to the practice of Safety-II (10).




3.5 From Theory to Practice


3.5.1 Case Studies and Examples

The application of resilience principles can be seen in various real-world settings and at various levels of the health system. Here are some notable examples:



	COVID-19 Pandemic Response: During the COVID-19 pandemic, healthcare systems worldwide faced considerable headwinds in seeking to keep patients safe in very trying and stressful conditions but demonstrated remarkable resilience. Hospitals adapted quickly to the surge in patients by repurposing spaces, reallocating staff, and implementing new protocols. For instance, in Italy, hospitals in Lombardy managed to create a surge in ICU capacity within a few weeks (11), showcasing their ability to adapt under extreme pressure.

	Natural Disasters: In Japan, the Great East Japan Earthquake in 2011 greatly tested the resilience of healthcare systems and their capacity for creating safe responses. Hospitals in affected areas had to deal with power outages, supply chain disruptions, and an influx of patients simultaneously. Despite these challenges, many hospitals continued to provide care by using backup generators, collaborating with nearby facilities, and improvising solutions to resource shortages (12).

	Healthcare System Reforms: In Sweden, the introduction of a new national policy aimed at reducing hospital admissions required local healthcare providers to adapt their practices. It was reported that some regional hospitals successfully implemented a new care model that emphasized safe, preventive care and community-based services. This adaptation not only met the policy requirements but also improved patient outcomes and reduced costs (13).

	Climate Resilience: In the United States, healthcare systems have over the last ten or so years been adjusting to the impacts of climate change, notwithstanding recent moves by the Trump White House to deny the existence and problem of climate change and forcibly restrict climate mitigation. In one example among many, the University of California, San Francisco (UCSF) Medical Center, has implemented a comprehensive climate resilience plan (14). This plan includes measures to reduce greenhouse gas emissions, prepare for extreme weather events, and ensure the continuity of care during disruptions. UCSF’s efforts have been recognized as a model for integrating climate resilience into health care. The National Health Service in the United Kingdom is a leader in this field, too. The service publishes many authoritative works and provides tools for both mitigation and adaptation (15–17).

	Quality and safety in hospitals and other healthcare settings: Resilience principles have been applied to understand a range of everyday strategies  24. for patient safety and elucidate how clinicians negotiate tensions that arise between WAI and WAD in healthcare delivery. For example, in a much-admired chapter in the RHCN book series, Sujan and colleagues identified a “secret second handover” between paramedics bringing patients to hospital emergency departments (EDs) and the nurses who took over the care of patients as they arrived (18, 19). This was an additional practice to a policy-dictated handover by a singular nurse coordinator using a checklist. Ostensibly a duplication, the adaptation demonstrated paramedics’ personal accountability for their patients in ensuring all necessary information (including informal observations about the patients that were not readily encodable into the checklist) was discussed with the clinicians, assuming responsibility for the transitioning patient. Resilience principles have also been used to identify opportunities and design strategies for quality improvement. Anderson and colleagues, for example, found misalignment related to patient monitoring in an older person’s unit of a large teaching hospital in London, which was subsequently addressed through increased clarity and better documentation (20).





3.5.2 Challenges and Solutions

Adopting RHC practices is not without challenges. Common obstacles include stakeholders’ resistance to change, poor management practices, limited resources and budgets, and the sheer complexity of healthcare systems. However, the RHCN’s work has illuminated solutions to these challenges, such as focusing on how clinicians succeed so often when going about their everyday work, fostering a culture of learning, promoting collaboration across disciplines, and using data-driven approaches to identify and address vulnerabilities. As the work on resilient performance over the last decade matured, a range of tools and frameworks was developed. Table 3.3 summarizes three of the most prominent.


Table 3.3 Three Methods for Understanding Resilient Performance Return to text.⏎

Resilience Assessment Grid (RAG):

Purpose: The RAG is designed to evaluate and understand the resilient performance of socio-technical systems, including health care (refs).

Function: It assesses four key capabilities: responding, monitoring, learning, and anticipating. These capabilities help organizations identify strengths and areas for improvement in their resilience practices.

Functional Resonance Analysis Method (FRAM):

Purpose: FRAM is used to model complex socio-technical systems and understand how variability in everyday performance can lead to both successes and failures (21).

Function: It focuses on the interactions between different functions within a system, rather than linear cause-and-effect relationships. This helps in identifying potential risks and opportunities for enhancing resilience. A FRAM model may then be used to evaluate events and analyze risks and the design of, for example, a clinical process.

Concepts for Applying Resilience Engineering (CARE) Model:

Purpose: The CARE model provides a structured approach to applying resilience engineering principles in practice by identifying misalignments between the system’s capacity and the required outcomes (22).

Function: It includes guidelines and tools for integrating resilience into organizational processes, focusing on proactive measures to enhance system performance and safety.


These tools are instrumental in helping healthcare organizations navigate complexities and focus on and improve their resilient performance. Multiple chapters in the book series (Table 3.2) provide examples of how these tools are applied in practice.




3.6 Large-Scale Research and Influential Studies


3.6.1 Expansion of Research

Over the years, research on RHC has expanded significantly. Large-scale studies and collaborations have emerged, some crossing national boundaries and involving multiple institutions. Figure 3.1 charts the cumulative increases in the number of publications in PubMed from 2015 to 2024 in Safety-II and RHC.


[image: A line graph titled 'Cumulative publications 2015 to 2025' where the vertical axis is marked from zero to one hundred and sixty in increments of twenty, showing the number of publications, and the horizontal axis marks the years from twenty fifteen to twenty twenty four. The line indicating 'Safety - Two' shows consistently more publications than 'Resilient health care' throughout the entire period. The gap between the two appears to widen over time, indicating a faster growth of 'Safety-Two'. By twenty twenty five 'Safety-Two' publications are numbered over one hundred and forty, while 'Resilient health care' publications were below eighty.]
Figure 3.1 Analysis of the terms “Safety-II” and “resilient health care” over time.Return to text.⏎Source: PubMed analysis on 27 May 2025


These studies have provided valuable insights into the factors that contribute to resilient performance and the best practices for enhancing it in a cross-system, cross-cultural frame. The RHCN has played a catalyzing role in facilitating these research efforts and disseminating their findings. In the most conspicuous example, the Resilience in Healthcare (RiH) international study, led by Siri Wiig from the Norwegian Centre for
 25.  26. Resilience in Healthcare (SHARE) at the UiS in Norway, has employed a multiple comparative case study approach. It is examining the adaptive capacity of different hospital team types across five countries: Norway, Australia, Japan, the Netherlands, and the United Kingdom (23). Under Professor Wiig’s leadership, the findings from this study are providing insights into how macro-level and meso-level structures support adaptive capacity at the microlevel front lines of care, providing guidance for organizations and policymakers across different systems and cultures (23).



3.6.2 Impact on Healthcare Systems

That said, the impact of RHC research on healthcare systems is hard to measure, and these challenges are well recognized (24). It has certainly diffused ideas about the sustainment of operations when conditions alter across the world. It has also exposed the adaptability, flexibility, and adjustments people make when they face uncertainty and disruptions in different settings, circumstances, and countries.

By adopting resilience principles, according to the examples presented earlier, healthcare organizations have demonstrated their ability to respond to emergencies, adapt to changing conditions, and maintain high-quality care in light of both endogenous and exogenous change, large and small. This has shown how agents and social structures focus on providing safe care, trade-off efficiency, and thoroughness and how they contribute to the robustness of their care settings and associated systems.



3.6.3 Resilient Health Care and Patient Safety

RHC in the hands of Hollnagel, Braithwaite, Wears, and colleagues in the RHCN (now, the RHCS, https://rhcs.se/) was closely linked to patient safety. We can see with hindsight that by concentrating on the ability of healthcare systems to adapt and respond to challenges, RHC has also been aiming more broadly than that initial focus: not only to promote safe care but also to improve the overall quality of care. Here are some key ways in which RHC has sought to contribute to safe, high-quality care:



	Proactive Problem-Solving: RHC emphasizes the importance of proactive problem-solving and adaptability. Such approaches help healthcare providers anticipate potential issues and address them before they escalate into serious problems, thereby contributing to safer conditions.

	Learning from Everyday Clinical Work: RHC encourages learning from the way work occurs in natural settings such as hospitals. Braithwaite et al., for example, argued that
The key is to appreciate that health care is resilient to a large extent, and everyday performance succeeds much more often than it fails. Clinicians constantly adjust what they do to match the conditions. Facilitating work flexibility, and actively trying to increase the capacity of clinicians to deliver more care more effectively, is key.
(2)




 27. By analyzing what goes right as a complement to what goes wrong, healthcare organizations can identify best practices and areas for improvement, leading to safer care. Patient perspectives are particularly valuable here, as we have seen with, for example, Canfield’s contributions.


	
3. Enhancing Communication and Collaboration: Effective communication and collaboration are essential components of RHC. By fostering a culture of open communication and teamwork across their adaptive practices, healthcare organizations can help ensure that critical information is shared promptly and accurately, reducing the risk of errors. Again, the patient’s perspective can provide useful insights not always apparent to clinicians.


	
4. Building Capacity to Respond to Emergencies: It seems logical to argue that, from the foregoing, the more resilient the healthcare system is, the better equipped the staff are to respond to emergencies and unexpected events.
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