
UC Irvine
Western Journal of Emergency Medicine: Integrating Emergency 
Care with Population Health

Title
Integrating Disaster Response Tools for Clinical Leadership

Permalink
https://escholarship.org/uc/item/8fd0k4zn

Journal
Western Journal of Emergency Medicine: Integrating Emergency Care with Population 
Health, 26(1)

ISSN
1936-900X

Author
Iserson, Kenneth V.

Publication Date
2024-11-21

DOI
10.5811/westjem.35390

Supplemental Material
https://escholarship.org/uc/item/8fd0k4zn#supplemental

Copyright Information
This work is made available under the terms of a Creative Commons Attribution License, 
available at https://creativecommons.org/licenses/by/4.0/

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/8fd0k4zn
https://escholarship.org/uc/item/8fd0k4zn#supplemental
https://creativecommons.org/licenses/by/4.0/
https://escholarship.org
http://www.cdlib.org/


Integrating Disaster Response Tools for Clinical Leadership
Kenneth V. Iserson, MD, MBA The University of Arizona, Department of Emergency Medicine, Tucson, Arizona

Section Editor: Mark I. Langdorf, MD, MHPE
Submission history: Submitted September 9, 2024; Revision received September 27, 2024; Accepted October 4, 2024
Electronically published November 21, 2024
Full text available through open access at http://escholarship.org/uc/uciem_westjem
DOI: 10.5811/westjem.35390

Background: Disastrous situations in the emergency department (ED) or community can overwhelm
even the best-prepared teams due to their complexity and dynamic nature. In this paper we propose an
integrated approach to disaster management, combining six theoretical and practical frameworks to
enhance decision-making and operational effectiveness.

Discussion: The approach begins with “sensemaking,” an instinctive process that helps leaders
quickly gain situational awareness, a crucial foundation for the recognition-primed decision process
(RPD). RPD enables swift, experience-based decisions without exhaustive analysis, aligning them
with the appropriate domain in the Cynefin framework to guide subsequent interventions. In chaotic
situations, rapid action is necessary, and the edge-of-chaos theory guides leaders to balance order
and chaos for optimal adaptability. Complexity theory aids in managing the unpredictable elements
of a crisis, highlighting the need for flexible responses. Finally, the Incident Command System
ensures effective implementation by providing a standardized approach to command, control,
and coordination. This cohesive strategy equips emergency physicians and incident commanders to
manage both internal ED crises and broader community disasters effectively, with an emphasis
on the importance of training in these frameworks to enhance the resilience of emergency
medical services.

Conclusion: This multifaceted approach should improve disaster management by better preparing
responders for the unpredictable nature of emergencies, enabling effective evaluation and management of
complex scenarios, and leading to amore rapid restoration of order. [West J EmergMed. 2025;26(1)30–39.]

INTRODUCTION
Disasters, both natural and man-made, vary widely in

scope and scale. They involve complex interactions between
patients, the environment, and healthcare systems. Such
incidents pose significant challenges to the entire emergency
medical system (EMS) continuum, including emergency
departments (ED), prehospital care systems, and disaster
response teams.1 While emergency physicians (EP) are
prepared to manage crises, their training may not extend to
situations that lack available resources or that go beyond
their knowledge or experiences.2

Disasters can be internal or external.3 Healthcare facilities
may face internal disaster when treating patients with
unusual or complex life threats, or when their normal
functions are disrupted. Disruptions may result from the loss
of essential resources such as water, power, computer

systems, or staff; a sudden increase in patient numbers or
severity; or imminent threats like fires, bomb threats, or
active shooters. External disasters occur outside healthcare
facilities and may be simple—typically short-lived and
manageable using local resources or extended—causing
widespread damage and injuries that necessitate external
assistance to support the surviving local services, including
healthcare facilities. Widespread disasters are long-term
situations arising from pandemics, drought, famine,
and war.4 Despite their differences, all disasters and
disordered clinical situations share common elements that
can inform effective management (Table 1). Managing a
disordered situation as an EP or as a prehospital care or
disaster team incident commander (IC) requires a
comprehensive approach that addresses all
these elements.
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BACKGROUND
Problem

This paper addresses the inadequacy of current disaster
management approaches, which often rely on weak or
inflexible evaluation and management tools. When used
individually, these tools are often too rigid to adequately
plan for, manage, and recuperate from the complex and
unpredictable challenges posed by large-scale disasters.Most
traditional disaster planning generates detailed plans that
may fail when confronted by real-world scenarios. Since
“no plan survives contact with the enemy,”7 disaster
management fails when leaders rigidly follow a single
method or plan that lacks the scope and flexibility offered by
integrating multiple approaches.

Educational programs for disaster preparedness have
been specifically designed for EPs, surgeons, intensivists,
anesthesiologists, and similar medical specialties.8 These
have included simulations, online games, case studies, and
shared experiences with seasoned professionals. Yet it is
unclear whether current systems to educate professionals
about disaster management provide them with the adequate
tools to deal with internal and external disasters.9–11 The
integrated approach proposed in this paper equips EPs and
ICswith comprehensive tools formanaging both internal ED
crises and wider community disasters. It has the flexibility to
enhance decision-making in high-pressure situations and
improve their coordination.

While already a small element ofmedical education, use of
themethods that comprise the integrated approach should be
expanded and integrated into residency and continuing
medical education programs, as well as into training for
potential ICs in EMS or fire services. Through experiential
learning and scenario-based training, future leaders can
develop the RPD skills necessary to navigate the

complexities of disaster management, boosting their
confidence and agility in emergencies.12

OBJECTIVE
Proposed Solution

In this paper we propose combining six disaster evaluation
and management methods into a novel integrated approach
that provides a structured methodology adaptable to
changing circumstances. This fusion of multiple theoretical
and practical frameworks provides flexibility and enhances
emergency decision-making and operational effectiveness.
The proposed framework includes, in order, the following:

1. Sensemaking
2. Recognition-primed decision-making (RPD)
3. Cynefin framework
4. Edge-of-chaos theory
5. Complexity theory
6. Incident Command System (ICS)

While several of the disaster assessment and management
elements described in this paper are taught individually in
disaster-oriented courses, others, such as the edge-of-chaos
and complexity theories, have rarely been discussed in the
healthcare literature.13,14

Interconnections and Effectiveness
Each component in crisis management is interconnected,

collectively contributing to the overall effectiveness of the
process. The proposed sequence begins with sensemaking,
which equips leaders with the situational awareness needed
to quickly identify familiar patterns or cues. This awareness
is crucial for RPD, a process that allows leaders to draw on
past experiences to swiftly determine a course of action
without exhaustively analyzing every possible option.

The decisions made through RPD are then aligned with
the appropriate domain in the Cynefin framework, which
helps determine the most effective approach to managing the
crisis. If a situation falls into the chaotic domain, leaders
must act rapidly to stabilize the environment. This is where
leaders can use the edge-of-chaos theory to rapidly act at the
brink of chaos, allowing for innovation and adaptability.
Complexity theory then allows leaders to better understand
and manage the unpredictable and interconnected elements
of a crisis. Finally, the ICS ensures that these strategies are
executed effectively by providing a standardized approach to
command, control, and coordination. The ICS enables
leaders to manage complex situations by organizing teams,
delegating tasks, and ensuring clear communication.

Each component builds on the previous one, contributing
to a cohesive and adaptive approach to managing critical,
time-sensitive situations. The interplay between these
theories and frameworks allows leaders to evaluate and
manage complex scenarios effectively in crisis and disasters.

Table 1. Elements to address in all types of disasters.5,6

1. Strategic planning: Developing a comprehensive and
flexible plan to address different types of disasters and
disordered clinical situations.

2. Hazard assessment: Identifying potential hazards and
assessing their potential impact to prioritize resources and
develop appropriate responses.

3. Risk management: Identifying, assessing, and
implementing measures to reduce risks.

4. Mitigation: Taking steps to reduce a disaster’s effect.

5. Preparedness: Ensuring that resources, systems and staff
are ready to respond effectively when disasters occur.

6. Response: Taking measures to promptly evacuate people,
provide medical care, and coordinate resources in a
disaster situation.

7. Recovery: Making provisions to restore normalcy following
a disaster.
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Limitations of this Construct
The balance of this paper describes a logical progression of

six assessment andmanagerial tools that EPs and ICs can use
when dealing with ill-defined problems under high-stress
conditions. Despite the presentation of these decision-
making elements in sequential order, they are distinct
components of a theoretical flowchart designed for disaster
assessment and decision-making. This structured pattern will
not always apply, since the real world is unpredictable and
messy. Some steps may need to be used simultaneously; in
other cases, previous steps will need to be revisited and
adjusted as new information clarifies the situation.

DISCUSSION
The following sections describe the six components of this

proposed system in more detail, with information on how
they build on each other to influence outcomes, whether they
are currently taught, and best ways to introduce them into
a curriculum.

Component 1: Sensemaking in emergency medicine: initial
assessment and situational awareness

In emergency medicine (EM) and disaster situations when
information is often incomplete or rapidly evolving, the
ability to quickly interpret confusing or unclear situations—
known as sensemaking—is essential. Emergency physicians
and ICs must swiftly collect information, identify patterns,
formulate and then continually update plausible narratives
based on direct observations and inputs from initial
responders. Such input is essential for grasping the nature
and scale of an event, since early misunderstandings can lead
to ineffective or dangerous decisions.

Sensemaking is triggered when people encounter
unexpected situations, those that contradict their
expectations (eg, counterfactuals), or a significantly
ambiguous event or issue.15 These situations may disrupt
normal routines, leading individuals to question
fundamental assumptions about how they should act.
Emergency physicians typically engage in sensemaking when
faced with diagnostic challenges where symptoms may not
clearly indicate a specific disease, or in disaster management
scenarios where information is inconsistent or incomplete.
By asking appropriate questions (Table 2), they can construct
a mental model from available data, begin to understand the
unfolding situation, evaluate available resources, and specify
immediate goals.12,16

When a leader arrives at an emergency site, individuals
such as nurses, housestaff, and first responders might already
be working to stabilize the situation. These individuals often
have a better understanding of the current circumstances
than the newly arrived leader. It is important for leaders to
acknowledge the value of the actions already in progress and
to avoid interrupting the team’smomentumby stopping their
activities for detailed briefings, if possible.12

Sensemaking emphasizes flexibility, allowing leaders to
navigate the delicate balance between rigid adherence to
protocols and the need for real-time adaptation. A key
strategy within sensemaking is to initiate decision-making in
disordered situations with targeted questions rather than
immediately defaulting to established protocols like the
ICS.17 This approach helps teams build a coherent
narrative amid chaotic ambiguity (eg, multiple potential
interpretations of a situation) and uncertainty (eg, a lack of
interpretations that leaves individuals unsure of the
next steps).

To address rapidly deteriorating situations, leaders must
remain flexible and understand that traditional emergency
response protocols, while valuable, may be difficult to adapt
to the unpredictable nature of disasters. Continuing the
sensemaking process enables leaders to shift their objectives
as the situation develops (eg, from resuscitation to
stabilization, rescue to recovery, search to evacuation).
Sensemaking also aids in categorizing the situation using the
Cynefin framework, a tool for managing complexity and
uncertainty (Table 3).

Component 2: Recognition-primed decision-making in
emergency and disaster management

Leaders with experience in emergency and disaster
management can use RPD to quickly assess complex time-
sensitive situations. They leverage their store of experiences
and tactics from previous incidents and training to select
effective courses of action.18,19 Instinctively recognizing
familiar elements, ie, sensemaking, they can use those
insights to construct a reasonable understanding
of the crisis.19

This pattern recognition enables them tomake swift initial
decisions to mitigate immediate threats. While not always

Table 2. Sensemaking questions. Used to identify key
stakeholders, evaluate available resources, and specify
immediate goals in an unclear situation.

• Who is affected?

• What are the immediate threats to life and safety?

• What is the primary goal of the response effort (eg, rescue,
evacuation, treatment)?

• What equipment, personnel, and supplies are on hand?

• What other resources are available?

• What more do we need to know to move forward?

After addressing these questions, the IC can then decide:

• What do I want to do?

• What do I have to do?

• What can I do?

• What am I trying to achieve?

IC, incident commander.
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fully nuanced, these decisions are crucial for stabilizing the
situation and allowing time for more comprehensive data-
gathering. The decision-making process involves asking
critical questions to assess the disaster type, casualty
numbers, environmental hazards, and available resources,
while also clarifying the primary objectives of the response
effort. Such clarity is essential for directing actions and
resources toward meaningful outcomes.

Component 3: Using the Cynefin framework in emergency
and disaster management

TheCynefin framework, developed byDave Snowden and
MaryE. Boone, can enable EPs and ICs to quickly categorize
and respond to situations based on their complexity and
enhances their abilities to make swift, effective decisions
under pressure.20 This model (Figure) helps differentiate
among clear/obvious, complicated/difficult, complex,
chaotic, and disarray/confusion/disordered/ uncertain
domains, each of which necessitates a specific response
strategy (Table 4) to restore order. As such, it provides an
essential tool for managing the diverse and unpredictable

nature of emergency scenarios. Leaders in a variety of
healthcare fields have modified this model for
various scenarios.21

Originating in the business world, the Cynefin model has
been adapted to provide clinicians with “a taxonomy for
categorizing the various types of uncertainty, as well as a
framework to apply when navigating uncertainty during
clinical challenges. These tools can help students make sense
of uncertainty and determine actions in a complex health
system.”22 In situations categorized as simple or clear, where
the relationship between cause and effect is straightforward,
the strategy involves making sense of the situation by
gathering data, confirming the problem has clear rules or
precedents, and responding with established protocols such
as the ICS. Such clear, predictable problems with well-
understood solutions are amenable to best practices and
standard operating procedures. For example, a patient with
an isolated fractured humerus orminor injuries from amotor
vehicle accident would fit into the “simple” domain, where
established medical protocols are directly applicable.

More complex or chaotic scenarios demand innovative
and adaptive strategies due to their unpredictability and the
opaque relationship between cause and effect. For instance, a
patient presenting with a rare combination of symptoms or a
catastrophic event like a building collapse with multiple
casualties would fall into these domains. Such situations
require exploratory approaches that emphasize
experimentation rather than linear solutions, which
often prove insufficient (see Appendix).

Karl Weick, an organizational theorist, emphasizes the
importance of categorizing unclear or novel situations within
the Cynefin framework to clarify and address them
effectively. This structured approach allows practitioners to
identify the domain a situation belongs to—be it simple,
complicated, complex, chaotic, or disorder—and tailor their
decision-making and actions accordingly. In more complex
or chaotic domains, where uncertainty prevails, further
information gathering is necessary to determine an
appropriate response strategy. Here, the strategy shifts
toward maintaining a balance between stability—using
proven methods—and flexibility—adapting to the unique

Table 3. Progression from sensemaking to recognition-primed
decision-making (RPD) and the Cynefin framework in disasters.

• Assess the scope and consequences of the disaster,
including immediate life-threatening concerns and property
damage.

• Identify critical tasks and determine their priority.

• Establish an understanding of the situation, focusing on
plausibility rather than absolute precision.

• Recognize familiar elements within a complex situation to
begin imposing order on chaos and guide the situation
toward normalization.

Figure. This Cynefin model illustrates the desired management
flow from disorder to order. In disordered situations, the leader
identifies the situation’s domain (chaotic, complex, complicated,
or clear) and uses the correct response strategy (Table 4).

Table 4. Response strategies for five domains in the
Cynefin framework.

• Simple/clear: Confirm rules or precedents, apply best
practices.

• Complicated: Analyze the situation, apply expert knowledge.

• Complex: Experiment and adapt responses based on
emergent patterns.

• Chaotic: Act immediately to stabilize, seek novel solutions.

• Disorder: Gather more information to categorize the situation
correctly.
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challenges of the situation, as suggested by the
edge-of-chaos paradigm.

Component 4: Navigating the edge-of-chaos paradigm in
disaster response

The edge of chaos is a concept derived from complexity
theory, which describes the precarious state existing between
order and complete randomness.23,24 Within the context of
the Cynefin framework, this concept represents an initial
state of disorder, confusion, and uncertainty, where the
application of sensemaking and RPD is crucial. This concept
can be visualized as an infinitesimally thin membrane
marking the transition from chaotic disorder to an ordered,
manageable scenario. In such conditions, EPs and ICs must
navigate a delicate balance between maintaining stability
(order) and adapting to new information (flexibility). The
EPs and ICs need to identify when an incident is at or nearing
the edge of chaos to foster effective, adaptive responses to
rapidly evolving conditions. They should be able to recognize
the situational characteristics that indicate that they are
approaching the edge of chaos. These include the following:

Increasing information complexity
This may involve contradictory reports, escalating

numbers of casualties, or conflicting operational directives,
all of which complicate the response effort.

Decision-making difficulties
As uncertainties and complexities multiply, the decision-

making process becomes more challenging. The decline in
effectiveness of standard protocols may indicate the need for
adaptive, creative solutions.

Increased communication breakdowns
Effective communication is essential for maintaining

order. Failures in technology or misunderstandings among
team members that cause communication breakdowns may
necessitate a shift in management tactics.

Resource limitations
A decrease in available resources, whether personnel,

equipment, or information, can signal movement toward
chaotic conditions. Monitoring resource usage and
forecasting future needs are critical for recognizing and
responding to this shift.

The edge-of-chaos paradigm underscores the complexity
of decision-making under conditions characterized by time
pressure, dynamic changes, and challenging logistics. It
serves as a bridge across various disaster leadership
methodologies, emphasizing the need to maintain a balance
to prevent the situation from tipping into chaos. This
approach requires EPs and ICs to be exceptionally agile,
using a blend of established protocols and innovative
solutions to manage disasters effectively. By recognizing and

responding to the signs of the edge of chaos, leaders can
prevent further deterioration of the situation and guide their
teams toward restoring order and stability.

Component 5: Complexity theory and its importance in
emergency response

The EP often operates in conditions marked by high
uncertainty and unpredictability, conditions that point to the
need for an understanding of complexity theory. This theory,
sometimes referred to as “high-dimensional chaos,”25 is
rooted inmathematics, physics, and cellular biology, and can
help EPs26 navigate the nature of emergencies, facilitating
better long-term planning and resource allocation.25 It is a
vital framework for enhancing decision-making, efficiency,
and adaptability in the dynamic, unpredictable environments
with multiple interconnected components typical of
emergency and disaster responses.27,28

Although defining complexity theory has proven elusive
and has rarely been applied to healthcare,29,30 it can help EPs
discern whether a situation is complicated, with clear cause-
and-effect relationships; complex, characterized by emergent
behaviors; or chaotic, with unpredictable elements.

The core features of complexity theory in emergency
response include unpredictability, self-organization,
emergent behaviors, and feedback loops.

Unpredictability (nonlinearity)
In complex systems, the relationship between cause and

effect is not linear, making outcomes hard to predict. Small
changes can trigger disproportionately large effects,
reflecting the system’s sensitivity to initial conditions (the
“butterfly effect”).27,28,31 This aspect is crucial in EM, where
a small alteration in team dynamics or decision points can
significantly shift the outcome.

Self-organization
Complex systems exhibit a capacity to organize

spontaneously without external control.32 In EM, this is
observed when multidisciplinary teams (eg, a “flash mob”)
rapidly assemble in response to a trauma call. Although their
communications, equipment, command structure, and goals
may not initially gel, they quickly align to function as a single
organic team. Some volunteer wilderness rescue groups also
work like this; knowing each other’s capabilities, they
automatically place the most expert person at each stage in
the lead role (eg, organizing the team, setting up technical
gear, medical assessment/treatment, and evacuation) in what
they term a “flowing command system.” [Personal
communication, from the Southern Arizona Rescue
Association, Pima County, AZ; February 1, 2024.]

Emergent behaviors
These behaviors, which are not predictable from the

system’s initial conditions, often arise in complex situations.
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Theymaymanifest as new patterns of team interaction or the
use of innovative problem-solving approaches when
standard procedures prove insufficient.33 As complex
systems self-organize, they become more than the sum of
their parts.28 This makes it impossible to precisely determine
outcomes from interventions (nonlinearity).34

Feedback loops
Feedback is essential for adapting to changing conditions

within emergency responses. These self-regulating systems
can amplify or dampen the effects of the system’s behavior,
enhancing adaptability and resilience.35,36 Managing
complex situations requires leaders to know which
interventions have succeeded. This allows teams to rapidly
implement alternative actions when necessary. Complexity
theory not only provides a theoretical framework but also
sets the stage for practical decision-making in emergency
situations. It offers insights into the nature of disorder and
reminds leaders that unexpected behaviors and outcomes are
typical under complex conditions. Furthermore, the theory
underscores the potential for order to emerge from chaos
through self-organization and resilience.

Understanding the interactions among system
components—individuals, teams, resources, and
environmental factors—is key to managing overall system
behavior. These interactions often give rise to new
characteristics (ie, emergent properties) that cannot be
predicted from the system’s individual components alone. In
essence, the sum of the parts is more than the whole. This
requires managers to be both flexible and innovative.

Including complexity theory in emergency response
training and operations enhances the ability of EPs and ICs
to bettermanage disasters by preparing EPs to anticipate and
respond to unexpected situations. Moreover, complexity
theory supports the creation of networks that foster
collaboration across various agencies and disciplines,
optimizing the collective response effort. By embracing a
flexible, adaptive mindset and implementing continuous
learning and improvement, emergency professionals can
navigate the evolving dynamics of emergencies more
effectively (Table 5).

Component 6: Integration of the Incident Command System
in EM and disaster response

After devasting wildfires in the 1970s, Southern California
firefighters developed the ICS to respond to disasters in a
coordinated manner and to request regional resources as the
situation expanded. When the September 11 attacks showed
that coordinating federal and state with local resources was
vital, this was incorporated into the National Incident
Management System.40 The ICS is an essential structured
approach that integrates sensemaking and the Cynefin
framework to manage resources effectively across various
emergency scenarios. This system provides EPs and ICs with
a standardized method for incident management that
remains consistent regardless of the complexity of the
situation—be it simple, complicated, complex, or chaotic. It
ensures clear lines of authority, effective communication,
and coordinated resource allocation, making it indispensable
for managing both resources and personnel.

The ICS promotes effective coordination and
communication among all responders, medical personnel,
and rescue teams through its unified terminology, modular
organization, and clarity in communication channels. These
features are crucial, especially in complex situations
involving multiple agencies, when it is necessary to have all
parties aligned and informed. Despite its strengths, the ICS
can be restrictive during the initial phase of disasters. The
system’s reliance on checklists and tasks may lead first
responders to prioritize procedural adherence over gaining a
deeper understanding of the broader crisis. This adherence to
protocol can limit the ability to address chaotic situations
where no straightforward guide exists, as noted in the critique
that “While everyone can be : : : trained to follow a checklist
during later stages of an event, there is no exact guide for how
to work through chaos.”12,17

As scenarios transition from chaotic and disordered states
to more complex or complicated domains, the advantages of
the ICS become more evident. In these stages, the structured
nature of the ICS supports methodical decision-making,
particularly in scenarios familiar to responders. It allows for
deliberate actions based on thorough situational awareness
and a factual understanding of the incident. Described as a

Table 5. How complexity theory has been used in mass disasters.

Incident
Complexity theory principle

applied Outcome

2017 Las Vegas
shooting37

Feedback loops and
interconnectivity

Rapid setup of coordinated triage areas led to efficient patient
management despite overwhelming numbers.

Hurricane Katrina38 Emergence and adaptability Ad-hoc medical hubs and trained leaders improved survival rates amidst
infrastructure collapse and multiple leadership failures at all levels.

COVID-19 pandemic39 All principles of complexity
theory

Dynamic response strategies like adaptable hospital zones and real-time
data tracking helped manage patient loads effectively.
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military-type system emphasizing command, control, and
coordination, the ICS is particularly suited for large-scale
operations. Its structured approach is critical in guiding
efforts in EM and disaster response, especially when
combined with the principles of complexity theory. This
integration acknowledges the dynamic and multifaceted
nature of such environments, enhancing the
system’s effectiveness.

By recognizing the strengths and limitations of the ICS
within the framework of complexity theory, emergency
management can adapt the system to better meet the
demands of diverse emergency situations. This adaptation
allows for a balance between the need for structured
responses in familiar scenarios and the flexibility required in
unpredictable or novel emergencies.

Integrating educational methods for advanced
decision-making frameworks into EM

Training EPs in advanced decision-making frameworks
involves a structured approach to understanding and
applying the various theories and systems crucial for effective
emergency response. For the RPD model, scenario-based
training is instrumental, allowing physicians to rapidly
assimilate past experiences with current situations to make
effective decisions under pressure. Integrating sensemaking
into training involves scenario-based learning where
physicians interpret complex or ambiguous information to
construct a coherent understanding of evolving
situations (Table 6).41–43

Rusnack et al described a workshop to prepare clinicians
to use sensemaking and the Cynefin framework to work
through complex clinical challenges. Participants learned to
categorize problems into simple, complicated, complex, or
chaotic domains, and to apply appropriate decision-making
strategies based on the situation’s nature.39 Complexity
theory and the edge-of-chaos theory should be integrated
into the curriculum through interactive lectures and group
discussions that explore the dynamics of complex systems
and their implications on emergency management.

The ICS, essential for managing emergency responses,
requires both knowledge-based learning and practical
exercises. Training should include detailed modules on ICS
protocols and roles, supplemented by drills that simulate
multi-agency response scenarios to foster coordination and
communication. Training that blends theoretical instruction
with practical exercises provides EPs with the skills needed to
handle a wide range of challenges in emergency situations.
This training leverages a deep understanding of different
decision-making frameworks to improve their effectiveness
and adaptability during real-world crises.

CONCLUSION
This proposal to reformulate and integrate disaster

evaluation methods will, hopefully, be a stimulus to
emergency and disaster medicine to reconsider their
approaches to crises because it does the following:

• Presents an innovative and integrated approach
that addresses significant gaps in disaster management.

• Enhances decision-making, promotes comprehensive
training, and improves emergency response
effectiveness and outcomes.

• Significantly improves outcomes by preparing
responders for the unpredictable nature of emergencies.
By enhancing coordination, decision-making, and
training, it builds more resilient EMS and optimizes
resource allocation during crises.

• Lays the groundwork for future research to evaluate the
combined framework’s effectiveness in real-world
disaster scenarios. By presenting this concept, we can
stimulate discussion and collaboration among
emergency clinicians, researchers, and policymakers
to advance the field of disaster management.

This exploration of disaster-management tools
demonstrates that integrating multiple theoretical
frameworks and methodologies, such as sensemaking, the
recognition-primed decision process, the Cynefin

Table 6. Key outcomes of disaster management training for emergency physicians and incident commanders.

Outcome Description Impact on emergency care

Enhanced decision-
making44

Ability to make informed decisions amidst chaos. Leads to better patient outcomes and less
confusion during crises.

Improved crisis
management45

Effective management of sudden, unpredictable events. Reduces errors and improves overall emergency
response effectiveness.

Increased system
resilience46

Strengthening of the emergency care system to withstand
pressures.

Ensures sustainability and reliability of emergency
medical services.

Proactive problem
solving47

Anticipating and addressing complications before they
escalate.

Decreases incident severity and improves patient
recovery rates.

Team cohesion and
dynamics48

Improved teamwork under stress through understanding
of roles and dependencies.

Enhances operational efficiency and staff morale
during emergencies.
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framework, the edge-of-chaos theory, complexity theory,
and the Incident Command System, can significantly
enhance the decision-making process and operational
efficiency in emergency and disaster management. This
synthesis offers emergency physicians and incident
commanders a robust toolset with which to navigate the
multifaceted nature of disaster situations—whether these
occur within healthcare facilities or in external environments.

By adopting this integrated approach, emergency
management personnel can better address the inherent
complexities of disaster scenarios, ensuring more rapid
stabilization of chaotic situations and a more organized
transition to recovery phases. The emphasis on dynamic and
adaptable response strategies aids in managing emergencies
where traditional, rigid command structures may fall short.

Furthermore, the paper highlights the critical role of
continuous training and education in these integrated
frameworks. It argues that well-prepared emergency teams,
versed in these frameworks, are better equipped to manage
the unforeseen and rapidly evolving challenges of disaster
scenarios. The application of these comprehensive strategies
not only enhances the capability of emergency personnel to
perform under pressure but also improves overall patient
outcomes and system resilience.

As disasters continue to present unique and complex
challenges, ongoing research and adaptation of these
frameworks will be essential. The evolving nature of global
threats—ranging from natural disasters to technological and
biological hazards—demands a progressive approach to
emergency management education and practice. Integrating
these diverse frameworks into a unified operational strategy
ensures a well-rounded response capability, fostering a more
resilient and effective EMS. This paper serves as a call to
action for emergency response organizations and training
institutions to embrace this multifaceted approach. It is vital
for enhancing the preparedness and response effectiveness in
the face of disasters.

Address for Correspondence: Kenneth V. Iserson, MD, MBA, The
University of Arizona, Department of Emergency Medicine, 1501 N.
Campbell Avenue, P. O. Box 245057, Tucson, AZ 85724.
Email: kvi@u.arizona.edu

Conflicts of Interest: By theWestJEM article submission agreement,
all authors are required to disclose all affiliations, funding sources
and financial or management relationships that could be perceived
as potential sources of bias. No author has professional or financial
relationships with any companies that are relevant to this study.
There are no conflicts of interest or sources of funding to declare.

Copyright: © 2025 Iserson. This is an open access article distributed
in accordance with the terms of the Creative Commons Attribution
(CC BY 4.0) License. See: http://creativecommons.org/licenses/by/
4.0/

REFERENCES

1. Waldman R. Natural and human-made disasters. In: The CDC Field

Epidemiology Manual. 2018. Available at: www.cdc.gov/eis/field-epi-

manual/chapters/Natural-Human-Disasters.html.

Accessed August 3, 2024.

2. American College of Emergency Physicians. Role of emergency

physicians in disaster preparedness and response. 2021. Available at:

www.acep.org/siteassets/new-pdfs/policy-statements/role-

of-emergency-physicians-in-disaster-preparedness-and-response-

impact-of-covid-pandemic.pdf. Accessed August 3, 2024.

3. Slota M. The Joint Commission: Emergency management plans and

codes. 2017. Available at: www.bmhvt.org/wp-content/uploads/

E_Mgmt_Plans_and_Codes.pdf. Accessed August 5, 2024.

4. Iserson KV. Improvised Medicine: Providing Care in Extreme

Environments (6–7), 2nd ed. New York, NY: McGraw-Hill

Publishing, 2016.

5. Tulane University, School of Public Health and Tropical Medicine. What

is disaster management? Understanding emergencies from prevention

to mitigation. 2021. Available at: https://publichealth.tulane.edu/blog/

what-is-disaster-management/. Accessed August 5, 2024.

6. Federal Emergency Management Agency. Emergency management in

the United States. 2021. Available at: www.fema.gov/sites/

default/files/documents/nims-incident-complexity-guide.pdf.

Accessed August 5, 2024.

7. Barnett C. The Desert Generals. New York, NY: Viking Press, 1960.

Idea originally from: von Moltke H. (1871). Die Thätigkeit als Chef des

Generalstabes der Armee im Frieden. Berlin, Germany: Ernst Siegfried

Mittler und Sohn.

8. Klein GA. (1993). A recognition-primed decision (RPD) model of rapid

decision making. In: Klein GA, Orasanu J, Calderwood R, et al. (Eds.).

DecisionMaking in Action:Models andMethods. Norwood, New Jersey:

Ablex Pub, 1993.

9. Gowing JR, Walker KN, Elmer SL, et al. Disaster preparedness among

health professionals and support staff: what is effective? An integrative

literature review. Prehosp Disaster Med. 2017;32(3):321–8.

10. Westman A, Kurland L, Hugelius K. Non-technical skills needed by

medical disaster responders—a scoping review. Scand J Trauma

Resusc Emerg Med. 2024;2;32(1):25.

11. Khorram-Manesh A, Lupesco O, Friedl T, et al. Education in disaster

management: what do we offer and what do we need? Proposing a new

global program. Disaster Med Public Health Prep. 2016;10(6):854–73.

12. Renaud CE. Making sense in the edge of chaos: A framework for

effective initial response efforts to large-scale incidents (Doctoral

dissertation, Monterey, California. Naval Postgraduate School).

Available at: https://ahimta.org/resources/Documents/RENAUD.pdf.

Accessed February 15, 2024.

13. Coetzee C, van Niekerk D, Kruger L. (2019). Building disaster resilience

on the edge of chaos: a systems critique on mechanistic global disaster

reduction policies, frameworks andmodels. In: New York, NY: Springer.

Disaster Research and the Second Environmental Crisis: Assessing the

Challenges Ahead (205–21).

Volume 26, No. 1: January 2025 Western Journal of Emergency Medicine37

Iserson Integrating Disaster Response Tools for Clinical Leadership

mailto:kvi@u.arizona.edu
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
www.cdc.gov/eis/field-epi-manual/chapters/Natural-Human-Disasters.html
www.cdc.gov/eis/field-epi-manual/chapters/Natural-Human-Disasters.html
www.acep.org/siteassets/new-pdfs/policy-statements/role-of-emergency-physicians-in-disaster-preparedness-and-response-impact-of-covid-pandemic.pdf
www.acep.org/siteassets/new-pdfs/policy-statements/role-of-emergency-physicians-in-disaster-preparedness-and-response-impact-of-covid-pandemic.pdf
www.acep.org/siteassets/new-pdfs/policy-statements/role-of-emergency-physicians-in-disaster-preparedness-and-response-impact-of-covid-pandemic.pdf
www.bmhvt.org/wp-content/uploads/E_Mgmt_Plans_and_Codes.pdf.
www.bmhvt.org/wp-content/uploads/E_Mgmt_Plans_and_Codes.pdf.
https://publichealth.tulane.edu/blog/what-is-disaster-management/
https://publichealth.tulane.edu/blog/what-is-disaster-management/
www.fema.gov/sites/default/files/documents/nims-incident-complexity-guide.pdf
www.fema.gov/sites/default/files/documents/nims-incident-complexity-guide.pdf
https://ahimta.org/resources/Documents/RENAUD.pdf


14. Moeenian M, Ghazinoory S, Yaghmaie P. Analysing the performance of

a health innovation ecosystem in the COVID-19 crisis: complexity and

chaos theory perspective.Health Res Policy Syst, BMC. 2024;21(1):59.

15. Urquhart C, Cheuk B, Lam L, et al. Sense-making, sensemaking and

sense making—a systematic review and meta-synthesis of literature in

information science and education: an annual review of information

science and technology (ARIST) paper. J Assoc Inf Sci Tech. Advance

online publication. Accessed July 24, 2024.

16. Dwyer G. (2022). Learning as sensemaking. In: Making Sense of

Natural Disasters (15–42). New York, NY: Palgrave Macmillan Cham,

2022.

17. Federal Emergency Management Agency. Incident complexity guide:

planning, preparedness, and training. 2021. Available at: www.fema.

gov/sites/default/files/documents/nims-incident-complexity-guide.pdf.

Accessed February 20, 2024.

18. Elstein AS and Schwarz A. Clinical problem solving and diagnostic

decision making: selective review of the cognitive literature. BMJ.

2002;324(7339):729–32.

19. Boin A, Stern E, Sundelius B. The Politics of Crisis Management: Public

Leadership Under Pressure. Cambridge, UK: Cambridge University

Press, 2016.

20. Snowden DJ and BooneME. A leader’s framework for decision making.

Harvard Bus Rev. 2007;85(11):68–75.

21. Lane PJ, Clay-Williams R, Johnson A, et al. Creating a healthcare

variant CYNEFIN framework to improve leadership and urgent decision-

making in times of crisis. Leadersh Health Serv. 2021;34(4):454–61.

22. Rusnack F, Papanagnou D, Reopelle K, et al. Navigating uncertainty in

clinical practice: a workshop to prepare medical students to problem-

solve during complex clinical challenges. MedEdPORTAL.

2023;19:11334.

23. Sellnow TL, Seeger MW, Ulmer RR. Chaos theory, informational needs,

and natural disasters. J App Comm Res. 2002;30(4):269–92.

24. Oestreicher C. A history of chaos theory. Dialogues Clin Neurosci.

2007;9(3):279–89.

25. Bar-Yam Y. Concepts: chaos vs. complex systems. 2011.

Available at: https://necsi.edu/chaos-vs-complex-systems.

Accessed March 10, 2024.

26. Rickles D, Hawe P, Shiell A. A simple guide to chaos and complexity.

J Epidemiol Community Health. 2007;61(11):933–7.

27. Weaver W. Science and complexity. Am Scientist. 1948;36(4):536–44.

28. Domenico M, Bruckmann D, Carmargo C, et al. Complexity explained.

2019. Available at: https://complexityexplained.github.io/.

Accessed May 1, 2024.

29. Estrada E. What is a complex system, after all? Found Sci.

2023;30:1–28.

30. Litaker D, Tomolo A, Liberatore V, et al. Using complexity theory to build

interventions that improve health care delivery in primary care.

J Gen Internal Med. 2006;21:S30–4.

31. Lorenz EN. Deterministic non-periodic flow. J Atmospheric Sci.

1963;20:130–41.

32. Collins J. Complexity versus chaos. 2014. Available at:

www.jasoncollins.blog/posts/complexity-versus-chaos.

Accessed February 12, 2024.

33. Iserson KV. Informed consent for artificial intelligence: a practical guide.

Am J Emerg Med. 2024;76:225–30.

34. Chappe R. Chaos theory: complexity, emergence, and chaos. 2017.

Available at: https://thebrooklyninstitute.com/items/courses/

new-york/chaos-theory-complexity-emergence-chaos/.

Accessed March 10, 2024.

35. Holden LM. Complex adaptive systems: concept analysis. J Adv Nurs.

2005;52(6):651–7.

36. Pype P, Krystallidou D, Deveugele M, et al. Healthcare teams as

complex adaptive systems: focus on interpersonal interaction. Patient

Educ Couns 2017;100(11):2028–34.

37. Rice RM and Bloomfield EF. Commemorating disorder in after-action

reports: rhetorics of organizational trauma after the Las Vegas shooting.

J Int Crisis Risk Comm Res. 2022;5(1):87–111.

38. Farazmand A. Hurricane Katrina, the crisis of leadership, and chaos

management: time for trying the ‘surprisemanagement theory in action.’

Public Org Rev. 2009;9:399–412.

39. Blanchard J, Messman AM, Bentley SK, et al. In their own words:

experiences of emergency health care workers during the COVID-19

pandemic. Acad Emerg Med. 2022;29(8):974–86.

40. Newbury BA and Obernier R. The incident command system. In New

York, NY, Elsevier: Ciottone G (Ed.): Ciottone’s Disaster Medicine

3rd ed, 2024. (275–80).; 2024.

41. Exadaktylos A. (2021). The importance of education and training in

disaster management: an overview. In Pikoulis E and Doucet J (Eds.).

Cham, Switzerland: Springer. Emergency Medicine, Trauma and

Disaster Management. Hot Topics in Acute Care Surgery and Trauma

(591–7).

42. Goniewicz K, Goniewicz M, Włoszczak-Szubzda A, et al. The

importance of pre-training gap analyses and the identification of

competencies and skill requirements of medical personnel for mass

casualty incidents and disaster training. BMC Public Health

2021;21(1):114.

43. Hung MSY, Lam SKK, Chow MCM, et al. The effectiveness of disaster

education for undergraduate nursing students’ knowledge, willingness,

and perceived ability: an evaluation study. Int J Environ Res Public

Health. 2021;18(19):10545.

44. Brooks B, Curnin S, Bearman C, et al. An assessment of the

opportunities to improve strategic decision-making in emergency and

disaster management. Austral J Emerg Manag. 2016;31(4):38–43.

45. Farcas A, Ko J, Chan J, et al. Use of incident command system for

disaster preparedness: a model for an emergency department COVID-

19 response. Disaster Med Public Health Prep. 2021;15(3):e31–6.

46. Jasani G, Hertelendy A, Ciottone GR. Strengthening emergency

department resiliency-resident deployment considerations

during a mass-casualty incident. Prehosp Disaster Med.

2022;37(5):571–3.

Western Journal of Emergency Medicine Volume 26, No. 1: January 202538

Integrating Disaster Response Tools for Clinical Leadership Iserson

www.fema.gov/sites/default/files/documents/nims-incident-complexity-guide.pdf
www.fema.gov/sites/default/files/documents/nims-incident-complexity-guide.pdf
https://necsi.edu/chaos-vs-complex-systems
https://complexityexplained.github.io/
www.jasoncollins.blog/posts/complexity-versus-chaos
https://thebrooklyninstitute.com/items/courses/new-york/chaos-theory-complexity-emergence-chaos/
https://thebrooklyninstitute.com/items/courses/new-york/chaos-theory-complexity-emergence-chaos/


47. Federal Emergency Management Agency. Decision making

and problem solving independent study. 2005. https://training.

fema.gov/emiweb/downloads/is241.pdf.

Accessed August 17, 2024.

48. Zarola T. The importance of team cohesion and identity for emergency

preparedness. 2014. Available at: https://naru.org.uk/the-importance-

of-team-cohesion-and-identity-for-emergency-

preparedness/. Accessed August 17, 2024.

Volume 26, No. 1: January 2025 Western Journal of Emergency Medicine39

Iserson Integrating Disaster Response Tools for Clinical Leadership

https://training.fema.gov/emiweb/downloads/is241.pdf
https://training.fema.gov/emiweb/downloads/is241.pdf
https://naru.org.uk/the-importance-of-team-cohesion-and-identity-for-emergency-preparedness/
https://naru.org.uk/the-importance-of-team-cohesion-and-identity-for-emergency-preparedness/
https://naru.org.uk/the-importance-of-team-cohesion-and-identity-for-emergency-preparedness/



