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Abstract

This article explores how metaphor-based frameworks can enrich understanding of
health system resilience and stimulate preparedness imagination, a reflexive practice
aimed at generating innovative approaches for facing unknown threats. Observing
that uncertainty is narrowly defined in resilience discussions, this study uses an ab-
ductive research approach to navigate surprises and creatively adapt knowledge. We
propose four metaphors—sailing turbulent seas, zen-like fencing, evolving species,
and jazz orchestras—as lenses to view resilience, each bringing unique insights
into managing unforeseen crises. In a two-stage process, we began with associative
writing, drawing on diverse experiences to question how resilience might manifest
in contexts outside healthcare. This was followed by theoretical interpretations,
inspired by Dewey’s pragmatist learning theory, complexity thinking, and resilience
literature. To conclude, we argue that metaphors challenge conventional thinking,
detaching from established concepts and definitions to reveal fresh perspectives.
The article offers theoretical and practical suggestions for advancing health sys-
tem resilience, with relevance for training professionals in crisis preparedness and
leadership. By treating metaphor development as a form of abductive theorizing,
the study positions creative reframing not as an artistic supplement but as a sys-
tematic mode of conceptual inquiry essential for advancing resilience scholarship.
This conceptual contribution expands the theoretical foundations on which future
empirical research, operational models, and preparedness assessments can be built,
thereby strengthening the scientific understanding of how health systems can navi-
gate profound uncertainty.
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Introduction

The COVID-19 pandemic exposed limitations of traditional crisis management and
pre-established preparedness plans, prompting new perspectives on handling ongoing
crises. Described as a “creeping crisis” with successive waves [1], COVID-19 high-
lighted the need for adaptable responses. Despite the acute phase ending, societies
struggle with post-crisis recovery, often defined as essential for learning and apply-
ing lessons [2]. Continuous challenges have since the pandemic led to discussions of
polycrises, meaning interconnected global crises requiring systemic management [3].
Furthermore, viewing COVID-19 as a syndemic emphasizes the interconnectedness
of various health and social issues, necessitating responses that address both medical
and socioeconomic factors. The changing environment and increasing uncertainty
expressed by these different perceptions of crises highlight why we need new ways
to articulate preparedness and resilience.

This article focuses on managing uncertainty and preparing for unpredictability
as crucial to health system resilience. We advocate for flexibility, imagination, and
innovative solutions for proactive learning in and through crises. This includes pre-
paredness imagination, which helps conceptualize emerging threats [4—6], enhancing
resilience and flexible preparation for the unknown. Drawing on Dewey’s pragmatist
learning theory [7] and complexity theory, we seek to offer insights into building such
frameworks for health crisis management and leadership. Pragmatism emphasizes
experiential learning, problem-solving, and adaptation [8], while complexity theory
highlights the dynamic nature of crises, requiring flexible responses [9]. Pragmatist
theorisation is therefore central to our argument: it provides a framework for under-
standing how resilience emerges through situated inquiry, iterative problem-defini-
tion, and the continuous adjustment of habits and practices; dimensions that are often
overlooked in conventional resilience models. Together, these theories can support
a shift from rigid, top-down management to a flexible, evolving framework that
considers scientific rationality without being limited by it [10]. At the same time,
they enable the identification of new unconventional and even imaginative research
subjects and methods [11, 12]. These particular theoretical lenses were chosen here
because pragmatism and complexity theory have become increasingly influential
in health systems and resilience research, offering productive reflection points for
understanding uncertainty, learning, and adaptation. At the same time, we acknowl-
edge that all theorisations carry limitations, which we address in more detail in the
discussion section.

Below, we examine resilience in a health system context, exploring its historical
roots and interdisciplinary influences. While the metaphors developed in this article
are grounded in the empirical context of health systems, they are not intended to be
exclusive to this domain. Rather, health care serves as a concrete and policy-rele-
vant example through which broader insights about resilience in complex adaptive
systems can be articulated and examined. Preparedness is discussed as a proactive
dimension of resilience, emphasizing anticipation and flexibility. Working with meta-
phors is explored as a way to expand boundaries of knowing. Through combining
pragmatism and complexity theory, we aim to enhance novel conceptualizations of
crisis preparedness and resilience, acknowledging the ever-changing nature of crises
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in a globalized and interconnected world. This kind of conceptual and imaginative
work is increasingly recognized as a fruitful component of resilience scholarship,
particularly in fields facing deep uncertainty and rapidly changing threat environ-
ments [13—16]. Metaphors have also long been recognized, also in research, as mean-
ingful ways to conceptualize particularly complex phenomena [17]. When empirical
regularities are unstable or unknown, theoretical reframing becomes an essential sci-
entific activity for expanding the problem space and enabling new forms of inquiry.
In this sense, preparedness imagination is not an optional supplement to empirical
research but a prerequisite for identifying what should be studied empirically in the
first place. The metaphors developed in this article are therefore not intended as a
comprehensive typology or new model, but as alternative ways of structuring reflec-
tion that help move beyond the technically oriented roots of resilience thinking. By
offering conceptual vantage points that foreground uncertainty, emergence, and situ-
ated action, they open space for interpretations better suited to the realities of com-
plex social systems. In doing so, they seek to complement existing approaches by
providing additional lenses through which the dynamics of learning, adaptation, and
change can be understood.

The Roots of Resilience and Its Influences in a Health System Context

The roots of the term resilience come from scientific disciplines other than health sys-
tem research. Yet even today, definitions and vocabulary of health systems resilience
are largely based on these original frameworks. As needs to understand crisis man-
agement and learning in novel ways in the context of health systems have emerged,
there is also a need to re-evaluate the frameworks and language through which we
structure and approach health system resilience. Shedding light to historical back-
grounds of resilience can provide useful perspectives and understanding of how its
essential traits have originally been defined and what limitations these starting points
might have considering current needs. Working with metaphors, then, can help in
potentially re-imagining and re-defining these starting points.

Resilience originates from the Latin ‘re’ and ‘salire’, signifying ‘to jump back’.
Francis Bacon described it as springing back. In the 18th century, resilience referred
to elasticity in engineering. Psychological resilience initially meant recovering from
severe stress, and further, resilience in politics and governance is originally linked
to maintaining core societal functions during crises [18, 19]. Since the 1960s, the
concept of “resilience” has evolved significantly, gaining prominence in various aca-
demic disciplines such as ecology, climate change adaptation, and urban planning.
Defined by Holling [20] as the ability to return to equilibrium after a disturbance, it
has expanded to include social dimensions, emphasizing communities’ capacity to
absorb, adapt, and transform in response to shocks and stresses. This broader under-
standing has made resilience central to development, influencing policies aimed at
enhancing the stability and adaptability of vulnerable populations [21]. Definitions of
resilience now include not only returning to pre-crisis states (bounce back) but also
renewal after crises (bounce forward), and the work of combining these backward-
looking and future-oriented definitions and aims of resilience is perceived essential
for securing societal functions while fostering innovation and learning [22], and the
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aspect of learning has gained prominence also in the literature regarding healthcare
resilience [23]. This means that the forward-looking and transformative dimension
is just as important in terms of resilience as maintaining core functions and thus
preserving something existing. The balancing of maintenance and renewal reflects
the fundamental nature of resilience. However, there is no consensus on whether
resilience pertains to a process, an outcome, or a property of a particular entity [24].
Thus, in this article we define resilience as an emergent phenomenon, meaning a
whole greater than the sum of its parts formed through the dynamic interaction of
various factors, that arises under favorable conditions and prerequisites, and that sup-
ports both the preservation of core essence and adaptive renewal, both of which are
essential for survival and maintaining functionality [25].

In health system research, resilience has gained prominence over the last decade,
driven by crises, such as the COVID-19 pandemic. As referred to, initially drawn
from fields like psychology and ecology, resilience was defined as a system’s abil-
ity to absorb shocks while maintaining functionality. Over time, as this concept was
adapted to health research, it has evolved into emphasizing adaptability and trans-
formation in response to prolonged stressors such as financial crises or disease out-
breaks. This shift reflects a broader understanding of resilience, encompassing not
just immediate responses but also sustained capacity for adaptation and the impor-
tance of social factors and interactions within health systems. Overall, the evolution
of resilience from a concept focused on returning to equilibrium to one that includes
social dimensions and transformative capacities has broadened its use across various
fields. This expanded understanding is crucial for developing policies and practices
that enhance the stability and learning capacity of health systems and communities,
especially in the face of ongoing and future crises.

Preparedness as an Anticipatory Approach to Resilience

The concept of preparedness has been considered relevant [26] yet inadequately
defined in the context of crises and their management [27]. In general, preparedness
can be defined as activities aimed at readiness, which in turn means the state in which
one is able to respond to various emerging threats. Preparedness that supports resil-
ience requires cross-sectoral cooperation (e.g., among travel, commerce, food secu-
rity, education, social welfare, and healthcare) both horizontally [28] and vertically
[29], highlighting preparedness as systemic action. The key is that preparedness-
related actions are active, continuous, and anticipatory [27]. Ansell and Boin [8] sug-
gest that it is important to differentiate between “unknown unknowns” and “known
unknowns,” or more typical emergencies. While preparedness aims to anticipate and
react to the effects of disruptions and recover from them [4], it can be stated that
contemporary phenomena are so interconnected and unpredictable that it is not pos-
sible to prepare for everything, emphasizing the need for resilience-like capabilities
[25, 30]. Furthermore, resilience is centrally related to crises that are not foresee-
able, that is, for which there is no prior information available [31]. This highlights
the increasing complexity of the operating environment, which requires the ability
to accept and confront ‘not-knowing’ instead of seeking a single all-encompassing
answer or solution [32]. The wicked nature of contemporary crises requires systemic
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resourcefulness, which has been attempted to be conceptualized through the idea of
preparedness imagination [4]. The anticipatory temporal dimension of preparedness
is centrally related to a future-orientation, not only in terms of modeling the possible
future, but also in a more creative way to imaginatively envision it, particularly in
order to perceive threats and disruptions that liec beyond our current understanding
[27].

Essentially, preparedness can be understood as a balancing act between planning
and flexibility and, as such, intrinsically linked to the idea of resilience. In other
words, resilience involves finding a balance between learning from the old and inno-
vating for the new [19], as well as the perspective of complexity thinking regarding
positive balancing feedback and negative feedback that guides change [9]. Specifi-
cally, this means that while preparedness is primarily about creating various readi-
ness and action plans, practicing, and preparing, it is also important to keep in mind
that these can never cover all possible future events. Indeed, this applies also to the
resilience of healthcare systems, as they aim for safety by proactively strengthening
their ability to cope amidst unforeseen events and handle emerging surprises [23].
It has been suggested that the greatest vulnerability of preparedness is related to the
belief that it is possible to identify the most dangerous threat [4], possibly leading
to insufficient attention to the surprising nature of crises. Therefore, preparedness
requires planning in a way that allows for flexibility and innovation in the best pos-
sible manner for the situation, utilizing but not strictly adhering to pre-established
plans. It can be considered that by harnessing imagination for preparedness activities,
the ability to create anticipation that enables the maintenance of this balance could be
strengthened. In accordance, our core premise is that metaphors can be used as fruit-
ful tools in this kind of work; an argument that we will next explore in more detail.

Expanding Boundaries of Knowing Through Metaphors

The unknown refers to something unfamiliar, making it impossible to know ‘it’
thoroughly [33]. Our understanding and associated ignorance of the unknown are,
hence, inevitably and forever limited [34] Research on preparedness has found that
an organizational culture unaccepting of this ignorance and not-knowing can hinder
resilience [25] Conversely, an acceptance of the limitedness of our knowledge of the
unknown can be seen as a pathway to enhance resilience, as it can be used to shift our
attention to what, then, can be known.

Accordingly, what we can do is use familiar experiences in new ways as an attempt
to expand the boundaries of knowing, for example, by transferring known concepts to
new contexts or highlighting previously hidden traits with the help of cross-contex-
tual differences. This can help us see familiar things in a novel light. In this vein, met-
aphors can help in providing fresh insights into phenomena, as they transfer concepts
across contexts and, therefore, emphasize certain aspects while disregarding others
[12]. This can help in better visualizing and structuring the phenomenon [13]. Previ-
ous research of complex phenomena such as resilience have found metaphors useful,
as they have allowed detachment from existing ideas and opened new perspectives
[12]. Metaphors help critically explore prevailing assumptions, build new vocabu-
lary, and generate novel understandings, especially when they challenge and stretch
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ways of examining reality [14, 15, 35, 36].The power of metaphors lies precisely in
their ability to help form a coherent framework of thought, which aids in emphasizing
certain features of a phenomenon while, on the other hand, concealing others [35].
The edge of chaos and the butterfly effect are examples of metaphors previously used
in complexity thinking [16], meant to help in understanding challenging phenomena
by bringing familiarity from concepts known in other contexts. In all, we posit that
the development of metaphors is not merely a creative exercise but a recognized
mode of conceptual inquiry in the study of complex systems [12—16, 35]. Metaphors
can function as analytical tools that reorganize existing knowledge, reveal hidden
assumptions, and generate new theoretical propositions. In fields characterized by
uncertainty, such as crisis management, disaster studies, and health system resilience,
metaphorical reasoning has been shown to support rigorous theorizing by enabling
researchers to explore alternative ontologies and epistemologies that empirical data
alone cannot disclose [13].

Method: Generating Metaphors in an Abductive Writing Process

In this study, we have used our past (i.e., known) experiences for generating meta-
phors of resilience, in an attempt to create new knowledge for developing health
system resilience and preparedness. The process of creatively reframing and thinking
about resilience through cross-disciplinary metaphors is seen here as fostering pre-
paredness imagination [4] and potentially developing future health system resilience
theories. Our approach addresses the recognized need to increase research literature
that describes the development of tools facilitating the practical application of resil-
ience [23].

The research process began with free-form associative writing and progressed
as creative exploration, guided by principles of abductive research: embracing sur-
prises, tensions, and doubts; using knowledge creatively to theorize; crafting through
methodological bricolage; and iterating through the research process [51]. The over-
all aspiration was to enrich discussions about crisis management and preparedness
in the face of unknown future crises. The writing was initiated with the help of the
following guiding research questions:

1. What kinds of phenomena in fields other than health system resilience and pre-
paredness could be thought of as having similarities with them?
2. How can metaphors help make sense of what preparing for the unknown requires?

The associative writing produced four metaphorical trails of thought, drawn from
our personal and professional experiences, including researcher training, scientific
publications, and other literary sources.

In all, our approach follows established traditions of abductive research [37-40],
in which surprising observations, imaginative reasoning, and iterative reframing are
treated as legitimate and systematic components of theory-building. Abduction, as
developed by Peirce [39] and later elaborated in organizational and social science
methodology [35, 41-44], explicitly includes creative inference, exploratory writ-
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ing, and the generation of novel conceptualizations as methodological steps. The
associative writing process used here is therefore not merely an artistic detour but a
structured abductive research technique for producing theoretical insights that cannot
be derived deductively or inductively from existing models. In abductive inquiry, the
aim is not to verify hypotheses but to expand the conceptual repertoire through which
phenomena can be understood. The metaphors developed in this study emerged
through cycles of reflection, theoretical confrontation, and refinement, consistent
with methodological accounts of abductive theorizing as a disciplined yet imagina-
tive form of scientific reasoning. We therefore position this study as a conceptual
and abductive inquiry rather than an empirical investigation. Conceptual research
is widely recognized as a legitimate and necessary scientific contribution, particu-
larly in fields where theoretical foundations are still evolving. By generating new
metaphors and conceptual frames, this study advances the theoretical architecture of
health system resilience and provides a basis for future empirical work. The value of
the research lies not in data collection but in expanding the conceptual tools available
for understanding and preparing for unknown crises.

Results are summarized according to the generated four metaphors, which are mir-
rored and discussed below against ideas inspired by pragmatist theory, complexity
thinking and resilience literature.

Results: Exploring Four Metaphors of Health System Resilience and
Preparedness

Resilience as sailing amidst turbulent seas

Sailing turbulent seas serves as a metaphor for resilience, emphasizing determin-
ing the current position, planning a safe course, and maintaining it while navigating
amidst changing conditions. Essentially, the metaphor of sailing frames resilience
as navigating unpredictability (e.g., responding to surprises and setbacks like head-
winds or storms) while progressing towards more distant horizons (e.g., reaching a
harbor). Focusing on the future highlights transparent communication, so that stake-
holders understand why actions are taken and how they align with different goals and
values [45]; interrelationships discussed both in complexity literature and studies
applying pragmatic principles. A health system analogue would be the rapid realloca-
tion of ICU capacity during the early phases of COVID-19, when hospitals had to
continuously reassess their “position,” anticipate surges, and adjust patient flows in
response to shifting epidemiological conditions. Much like a crew navigating chang-
ing winds, health system leaders had to balance short-term operational pressures with
longer-term goals such as maintaining essential services and protecting workforce
wellbeing.

To exemplify, pragmatism encourages seeing values as contextual and valuation
as a process [46]. Because of this, understandings and tensions should be assessed
in terms of whose problems are being addressed [46, 47]. In this way, the pragmatist
approach emphasizes the relationship of knowledge and values, underlining a col-
laborative process of communication and reflection on surfacing, understanding, and

@ Springer



Health Care Analysis

negotiating values. This connects to complexity thinking, which posits that social
systems are formed by various partially competing and cooperating subsystems
[16]. These interactions create multiple possible and partly unpredictable outcomes
[45, 48]. Negotiation is necessary because consensus could immobilize the system
and prevent necessary change [49]. For example, during vaccine rollout planning,
health authorities often had to negotiate between competing priorities (e.g., protect-
ing high-risk groups, maintaining critical societal functions, and ensuring equitable
access) illustrating how differing value commitments shape the “course” a health sys-
tem chooses to follow. Notably, pragmatism and complexity thinking do not dissolve
political conflict but can help shed light on beliefs, values, and interests.

Furthermore, in this metaphor, resilience includes maintaining balance despite
changing conditions and emphasizing the balancing act related to resilience, where
key functions are maintained while enabling new insights [19]. In relation to complex-
ity literature, this connects to reinforcing and balancing feedback in complex systems
[50, 51]. On the other hand, through the vocabulary of pragmatism [5], crises are seen
as context-bound tensions that force us to doubt, re-evaluate, and reorganize habitual
patterns of thinking and action. When the context is stable, habits save resources
and help choose appropriate goals and strategies. Inquiry is emphasized during
nonroutine events or crises, initiating reflexivity, deliberation, and experimentation
[46]. Dealing with uncertainty requires decision-making based on trial and error and
increasing local autonomy to adapt actions to the environment [52]. Pragmatism has
been criticised for its emphasis on reflection and iterative inquiry, which some argue
may sit uneasily with the time pressure and urgency characteristic of crisis situations.
However, pragmatism does not see it as urgent to arrive at a final understanding as
fast as possible, as situational definitions are always changing [46]. This connects
to understanding crises as wicked problems, as referred to in complexity literature,
that often require constant negotiation of options and impacts rather than finding
definite answers [32]. In the health system context and during the COVID-19 crisis,
this dynamic was visible, in the iterative adjustments to testing strategies during the
pandemic, where health systems experimented with centralized versus decentralized
testing, drive-through models, and targeted screening in response to emerging evi-
dence and local constraints. These shifts exemplify how strategies “emerge through
action” when perfect knowledge is unavailable.

Change in this metaphor is seen as interrelated and complex, requiring constant
examination, flexible adaptation, and learning from situated experiences. Accord-
ingly, tensions can function as opportunities for learning, and learning is seen as
a continuous process. In crises, there is often no certainty about the right course
of action, highlighting the need to make decisions amid incomplete information. In
alignment, complexity thinking accepts that perfect knowledge is impossible, and
not all questions can be answered in advance [53]. Strategies may emerge through
action, which requires constantly figuring out what is possible and learning in situ
[46]. The potential inapplicability of pre-prepared plans in their original form, which
is common in preparedness, further highlights the need for flexibility in planning to
create adaptive strategies that respond to changing circumstances [54]. A concrete
illustration in the context of health systems is the breakdown of pre-existing pan-
demic preparedness plans that assumed influenza-like transmission dynamics; health
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systems had to abandon parts of these plans and improvise new protocols for airborne
transmission, supply chain disruptions, and prolonged crisis duration. This highlights
how resilience requires the capacity to tack and adjust course when the original navi-
gation charts no longer match the conditions at sea.

Resilience as Zen Training of Fencing Students

This metaphor draws from a Zen fencing story, where a master continuously surprises
the student with a practice stick. Finally, the student, exhausted from continuously
trying to anticipate attacks in vain, learns to react intuitively and calmly only when
he stops trying. This flexible response has been the training’s aim all along. The core
lesson of the story and the fencing metaphor is that giving up some control is neces-
sary to gain mastery and to be able to react successfully in surprising and unforeseen
situations. This ties to the notion of ‘sufficient control’ in complexity thinking [50],
highlighting the relationship between societal challenges, governance, and the imper-
fection of knowledge. The fencing story also underscores the importance of practi-
cal, hands-on training, as the partly unconscious muscle memory achieved from the
repetitive and practical training served as one prerequisite of efficient handling of
the sword. A comparable dynamic could be seen in health systems when clinicians
and emergency teams train repeatedly through simulation exercises, developing tacit
skills that allow them to respond calmly and effectively when real crises unfold, even
when events deviate from expected scenarios.

In preparedness discussions, being surprised is often seen negatively, based on the
assumption that more preparation means more tools for future crises. However, as
referred earlier, threats can also be unpredictable and not align with plans. Complex-
ity highlights that uncertainty and unpredictability are inherent in complex systems
[48] portraying the security environment’s inherent complexity by nature [33]. Resil-
ience is crucial in unforeseen situations where preparedness and prior knowledge are
insufficient [25, 31]. Hence, accepting ignorance can be part of relinquishing con-
trol. Although not typical in preparedness activities [30], acknowledging ignorance
can help approach uncertainties constructively and allow space for innovation [25].
Relinquishing control challenges traditional leadership, emphasizing the leader’s
role in creating conditions for adaptation. Decentralizing control is often more effec-
tive, as local actors understand their context best and can adapt actions accordingly.
For instance, during rapidly evolving outbreaks, local health units often must make
immediate operational decisions, such as reorganizing triage flows or reallocating
staff, before national guidance is updated, demonstrating how distributed autonomy
enables faster and more context-sensitive responses.

Aligning with principles of pragmatism, Ansell and Boin [8] suggest that decision-
makers avoid irreversible decisions during crises, understanding they can’t know
everything, and make small steps for robust strategies in different crisis trajecto-
ries. This resonates also with complexity thinking, where knowledge is limited, and
planning has its limits [53]. In this scenario, each actor forms their view based on
received clues, though no perspective is completely correct [16], which creates a ten-
sion between claiming to know things and acknowledging knowing very little [53].
Overall, planning and anticipation can never fully control conditions to prepare flaw-
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lessly for future events [55]. The metaphor of fencing students, as well as using ideas
of pragmatism and complexity theory in tandem can help view preparedness and
planning in a new light, asking: If we can’t prepare for everything, what can we learn
about acting when being surprised? Importantly, relinquishing control doesn’t mean
arbitrary action but setting clear principles and goals for adaptation. Health systems
demonstrated this during the early COVID-19 response, when decision-makers had
to act on incomplete information, adjusting testing criteria, modifying PPE proto-
cols, or reorganizing care pathways, while maintaining overarching principles such
as patient safety, equity, and continuity of essential services. These examples illus-
trate how “sufficient control” operates in practice: leaders cannot script every move,
but they can create conditions that enable frontline actors to respond with agility and
informed judgment.

Resilience Competences as Aligning with the Evolution of Species

Evolution can signify new traits or the unfolding of potential [56] Viewing resilience
capacities (absorption, adaptation, transformation) through the metaphor of species
evolution highlights their dynamic interactions with changing environments [57, 58].
This involves environmental interaction for system survival [16] and co-evolution to
adapt [51] Parallelly, also societal survival and evolvement can be seen as a process
[49], where nonlinear dynamics from interactions necessitate adaptation [45, 48],
and previous choices affect current and future situations [51]. Transformation, then,
involves novel traits that alter an entity, and can be defined as non-linear and context-
dependent [59], reflecting the idea of emergence [60, 61]. In health systems, such
evolutionary dynamics can be observed when new service models, such as telemedi-
cine or integrated care pathways, emerge in response to environmental pressures and
gradually become stable features of the system, reshaping professional roles, patient
expectations, and organizational routines.

In addition to highlighting dynamic interactions and transactions with the environ-
ment, the metaphor of species evolution can help in extending the temporal scope of
crises conceptualizations, often framed as single crises [2, 62]. A broader time frame
can allow more critical evaluation of resilience and change over time, shedding light
also to smaller scale transformations that can be significant in the context of health
systems [61]. While exploring change and learning in resilience and preparedness
can be argued to be crucial [60, 61], many resilience discussions still overlook learn-
ing and renewal, focusing on preserving traits or returning to a previous state [19].
The COVID-19 pandemic highlighted the need to institutionalize lessons learned and
creatively avoid returning to unbeneficial old habits and structures [30, 51]. From
an evolutionary perspective, institutionalization itself represents a form of adaptive
change: it involves selecting, retaining, and embedding new practices, routines, and
governance arrangements that emerged during the crisis. Rather than implying a
static return to equilibrium, this process reflects the gradual accumulation of novel
traits, such as new coordination mechanisms, digital infrastructures, or cross-sectoral
collaborations, that alter the system’s future trajectory and constitute concrete exam-
ples of transformation within the evolutionary metaphor. For example, many health
systems permanently expanded digital triage, remote monitoring, and cross-orga-

@ Springer



Health Care Analysis

nizational data sharing after COVID-19, illustrating how crisis-driven adaptations
can become “inherited traits” that shape long-term system evolution. These changes
did not occur instantaneously but accumulated through iterative adjustments, policy
decisions, and frontline experimentation; mirroring evolutionary processes of varia-
tion, selection, and retention.

Parallelly, from the perspective of pragmatism, learning can be defined as ongoing,
context-dependent experimentation that accumulates as experience, identity, habit,
skills, and knowledge [46]. This view aligns with evolutionary change, and empha-
sizes situated and creative problem-solving. Learning, according to this approach,
occurs when different perspectives force actors to re-examine their prevailing [63],
and collective behavior change emerges from individual interactions, leading to new
structures [45, 51, 64]. Resilience viewed through the metaphor of species evolution
emphasizes creative discovery and continuous rearrangement, strengthening resil-
ience through experimentation, learning from failures, and quick adaptation. From
a policy point of view, this can offer tools for examining opportunities and demands
for action [46]. Further, highlighting experimentation can support innovation and
resilience where traditional planning fails to anticipate complex consequences. This
aligns with complexity thinking that focuses on interaction relationships and sponta-
neous organization [48]. Concrete examples in the health system context include the
rapid development of new infection-prevention protocols, the emergence of hybrid
care models, and the redesign of supply chains to reduce dependency on single sup-
pliers, each representing adaptive shifts that accumulated over time and altered the
system’s structural “fitness” in the face of future shocks.

Resilient Collaboration as Playing in a Jazz Orchestra

In a symphony orchestra, every player has a strictly defined task, and the conduc-
tor leads the orchestra, telling others what to do. The music is based on pre-exist-
ing sheet music, producing a coherent but standardized result. According to Patrich
Furu, director of Aalto EE (Aalto University Executive Education and Professional
Development), this type of music has no potential to change. In contrast, a jazz band
operates from a different logic: musicians listen to one another, react to what they
hear, and explore new things courageously. If something doesn’t work, it becomes
an opportunity for learning. This aligns with complexity thinking, where the edge of
chaos is the state in which the system is most creative and adaptable [50]. The end
result is unpredictable, arising from interactions between interconnected actors [65],
leading to unexpected changes in other parts of the system [45]. Complexity think-
ing emphasizes approaching the constantly changing world with humility, seeing
uncertainty as a source of creativity and adaptation [16]. Health systems often mirror
this jazz-like dynamic during crises, when multidisciplinary teams (i.e., clinicians,
infection-control experts, logistics staff, and administrators) must rapidly coordinate
without waiting for top-down directives, adjusting their actions in real time based on
what others are doing and what the situation demands.

A culture that supports improvisation and experimentation combines preparing
and planning with flexibility and new approaches [66]. This links resilience as both
bouncing back and bouncing forward, connecting positive and negative feedback in
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balancing between order and chaos. Complexity thinking acknowledges that systems
can react unexpectedly to changes. From a resilience and preparedness perspective,
it is crucial to consider what kinds of mistakes can be afforded in a crisis. Jazz bands
offer lessons in handling unpredictable situations requiring agility and transformative
capacity. Strengthening the collaboration of self-organizing individuals is significant
for crisis resilience and management [50]. For example, during sudden surges in
patient volume, hospital units often form ad hoc “pop-up” teams that redistribute
responsibilities, share situational updates informally, and improvise new workflows;
much like jazz musicians adjusting their performance in response to subtle cues from
one another. These emergent collaborations can enable rapid problemsolving when
formal structures are too slow or rigid to respond.

Pragmatism, on the other hand, can be seen as an approach that problematizes
problems, viewing them as contextual and relative [46]. This recognition of context
is essential for understanding and addressing problems [53, 67]. Solving uncertain-
ties and dissonances, according to this view, becomes a skilled and creative endeavor,
legitimizing multiple perspectives and interpretations. Problems are seen as neces-
sary for learning, change, and growth, triggering reflexivity and critical evaluation of
existing patterns of thinking and acting. This interpretation is in line with uncertainty
as a source of creativity and adaptation, as in complexity thinking discussed above.
Seeing problems as prerequisites for change shifts attention from problem-solving
to problem definition, with policy consequences and effects in crisis management.
Under complex and uncertain circumstances, defining problems is an iterative pro-
cess of making sense of the situation. Dynamics, self-organization, and emergence
are normal conditions of complex systems, and instead of trying to control them, one
should aim to adjust their impact [50]. In health systems, this iterative sense-making
is visible when frontline teams collectively reinterpret evolving challenges, such
as supply shortages, new variants, or shifting patient needs, and adjust their shared
understanding of “the problem” through continuous dialogue, much like jazz musi-
cians renegotiating the direction of a piece mid-performance. These collaborative
reframings can open space for creative solutions that would not emerge through hier-
archical command-and-control approaches alone.

Discussion

This article explored how metaphor-based frameworks can enrich understanding of
health system resilience and stimulate preparedness imagination [4], interpreted here
as a reflexive practice aimed at generating innovative approaches for facing unknown
threats. Four metaphors were developed in an abductive research process [37]:

1. Sailing amidst turbulent seas highlighted resilience as navigating towards
more distant horizons, while continuously seeking balance amidst changing and
unpredictable conditions. Achieving balance involves maintaining fundamental
functions while aspiring for changes influenced by contextual factors, including
resource distribution, efficacy, buffer effects, and flexibility [19]. This process
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requires transparent communication and continuous value discussions, as it
involves setting goals for action and change [46].

2. Zen-training of fencing students emphasized letting go of some control as a skill
that enables flexibility and endurance in crisis responses and management. This
metaphor further shifted the focus from defining future threats to accepting uncer-
tainty and not-knowing as inevitable in crises [25, 68], thus, emphasizing the cru-
ciality to support the development of skills needed amidst incomplete knowledge.
In addition, the fencing metaphor underlined how processes can also be messy and
unruly, highlighting the cruciality to acknowledge these wicked aspects of crises
also in the training of key professionals and stakeholders.

3. Evolution of species directed attention to critically evaluating the temporal aspects
of resilience capacities (absorption, adaptation, and transformation), including
their changes over time [57, 58, 61]. It also highlighted that the emergence of new
defining traits (i.e. transformational changes) can take place on various scales
(i.e., from small changes to system level structures), and that incorporating evalu-
ation of consequences is crucial to be included in health system resilience models
[61, 68].

4. Playing in a jazz orchestra underscored the importance of improvisation, open-
minded listening, and collaborative learning in crises. These were identified as
targets for further reflection that can make the aims of change and transformation
more visible as part of health system resilience and learning [61] and can provide
seeds for thought for crisis management and leadership training.

We recognize that sailing is the least novel of the metaphors we have constructed, as
it has to some extent been used in previous literature related to resilience [69]. The
novelty of our sailing metaphor lies particularly in the fact that instead of resilience
being about navigating a crisis or various unexpected situations, we see sailing as
being connected to keeping in mind the target state on the horizon, that is, reaching
the harbor. Our sailing metaphor is especially about recognizing the target state that
one wants to achieve and move toward, even if, along the way, the direction must be
changed due to unexpected reasons. At the same time, the metaphor highlights the
emphasized perspective of renewal and transformation, as learning from disturbances
and obstacles encountered along the journey and possibly changing course quickly is
crucial for achieving the goal of the journey.

These metaphors were discussed against Dewey’s pragmatist learning theory [7],
complexity thinking [52, 53], and resilience literature [70, 71]. In sum, the results
underscored the importance of creative approaches in developing new ways of think-
ing about crises, and especially their unforeseen elements; each metaphor helping in
shifting focus and perspective and, thus, concentrating exploration of health system
resilience in varying ways. Drawing on pragmatism, we emphasize that resilience
depends not only on accumulated knowledge but on ongoing processes of knowing
(i.e., situated inquiry, interpretation, and adjustment), which shape how actors make
sense of evolving situations and respond within complex, uncertain environments.
Theoretically, we argue that whereas Deweyan pragmatism typically explores one
change cycle at a time, complexity theory tends to be more sensitive to simultancous
and interconnected change processes on multiple systemic levels. Here, complex-

@ Springer



Health Care Analysis

ity theory can expand discussions of resilience to better fit multiple and interrelated
crises, or polycrises. Conversely, pragmatism can complement the understanding of
change and related learning in complexity research by introducing fresh vocabulary
and ways to structure change and learning. Nevertheless, all theoretical frameworks
have inherent limitations, and pragmatism and complexity theory are no exception;
while they offer valuable insights into learning, adaptation, and systemic interde-
pendence, they cannot fully capture the urgency, power dynamics, or operational
constraints that shape real-world crisis decision-making.

In all, our aim was to support new ways to think about health system resilience
beyond its traditional definitions or original metaphoric roots (e.g., a stretched string
bouncing back to its original state when the pull is released or a person recovering
to a normal healthy state after encountering a stressful or traumatic event). Theo-
retical foundations of complexity theory and pragmatism were used as counterpoints
for reflection and inspiration for practical examples in this study, yet multiple theo-
retical perspectives are needed in the future due to the complexity of resilience and
preparedness. A comprehensive theorization should recognize perspectives across
individual views to whole system approaches, as well as their dynamic interrela-
tionships, ensuring no inconsistencies when scaling up or down. Understanding of
health system resilience should be complemented with models and visualizations
beyond traditional levels, linear processes or frameworks limited to single crises. The
four metaphors presented here illustrate the need to conceptualize resilience and pre-
paredness from multiple worldviews. Essentially, we argue that playful and creative
thought experiments using cross-contextual metaphors can foster preparedness imag-
ination, and help critically evaluate core assumptions, including differing ontological
and epistemological starting points. In other words, conceptual and metaphor-based
theorizing plays a foundational role in scientific progress, particularly in emerg-
ing fields where empirical patterns are still poorly understood. By articulating new
conceptual frames, this study provides scaffolding for future empirical research: the
metaphors proposed here can guide operationalization, inform the design of empiri-
cal studies, and help identify variables, mechanisms, and relationships that have not
yet been examined. In this sense, the contribution is not only theoretical but also
methodological, offering a generative platform for subsequent empirical investiga-
tion. In addition, by reflecting on our own abductive research praxis, we suggest that
metaphor inquiry itself represents a transferable competence; one that organisations
could institutionalise to strengthen their capacity for collective learning, reframing,
and adaptive problem-definition in the face of uncertainty.

Notably, the four metaphors in this article are not considered comprehensive but
are suggested as examples for imagining unknown future threats, and for creating
novel ways of thinking about health system resilience and preparedness. Although
the analysis is situated within the health system context, the metaphors intention-
ally retain a level of generality that makes them applicable to other complex and
uncertainty-laden domains. Positioning health care as an illustrative case underscores
the practical relevance of the framework while acknowledging that the conceptual
insights developed here extend beyond a single sector. Overall, working with meta-
phors is approached as a research method for both theoretical development work and
practice-based resilience training. As cited earlier [12, 13, 17], metaphors can help us
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see phenomena in a new light and critically assess existing presumptions, and they
can facilitate cross-scientific and cross-sectoral understanding and knowledge trans-
fer. However, metaphors should not be seen as tools that help solve all challenges,
although they can include the potential for groundbreaking innovation. Examining
interactions of multiple, interrelated and exacerbating health crises can further enrich
our understanding of resilience and preparedness. Importantly, while using meta-
phors have many benefits, they also have limitations, and have previously been criti-
cized for a lack of objectivity [53]. Although our position is that objectivity (and the
dualism it creates) is also problematic, we acknowledge that reflexive estimation of
potential weaknesses for each metaphor is important [17]. In addition, the metaphors
presented here should be understood as a starting point for further empirical explora-
tion rather than as a finalized framework. Future research could expand the abduc-
tive potential of this approach by involving a broader range of contributors or by
examining how these metaphors support sense-making and decision-making among
healthcare workers and leaders in real-world settings. Such empirical work would
help assess whether and how metaphor-based inquiry can meaningfully enhance
understanding, classification, or intervention in practice.

Conclusions

Preparing for future threats involves considering not only previously familiar crisis
scenarios, but also developing skills to tackle the inevitable unpredictability in cri-
ses. Since knowing the unknown is not possible, metaphors can help us understand
familiar themes in new ways and expand our preparedness imagination towards more
flexible and versatile crisis management and leadership. Metaphors in this article are
suggested as not only examples of different ways in which health system resilience
can be conceptualised and framed, but also as a tool and an overall working method
for stretching the boundaries of our current knowledge and critically evaluating pre-
vailing assumptions. In this way, the article guides researchers, leaders and decision-
makers in developing even more resilient health system preparedness strategies in the
future. By positioning metaphor development within an abductive research tradition,
the study demonstrates that creative reframing constitutes a systematic and rigorous
mode of conceptual inquiry rather than an ancillary exercise. This form of theorizing
provides essential groundwork for future empirical studies by expanding the concep-
tual space through which resilience and preparedness can be operationalized, exam-
ined, and strengthened.
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