
TYPE Original Research
PUBLISHED 29 July 2026
DOI 10.3389/fpubh.2026.1880835

OPEN ACCESS

EDITED BY

Nicolai Savaskan,
Public Health Service Berlin
Neukölln, Germany

REVIEWED BY

Michael Bentele,
St. Vinzenz Klinik, Germany
Altricia Dawson,
University of Nottingham,
United Kingdom

*CORRESPONDENCE

Markus Ries
markus.ries@uni-heidelberg.de

†These authors have contributed equally
to this work

RECEIVED 13 May 2026
REVISED 27 June 2026
ACCEPTED 01 July 2026
PUBLISHED 29 July 2026

CITATION

Ries M, von der Forst M, Schäfer H,
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Bikowski, Franzen, Geoerg, Weykamp,
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Background: In crises, hospitals must rapidly shift from routine operations to
structured crisis management, requiring the activation of an incident command
system. However, empirical insight into their operational functioning during
activation remains limited. Goal: to identify operational enablers and barriers
influencing effective crisis response.
Methods: Prospective cross-sectional, qualitative, single-center study
conducted after a table-top exercise within a hospital incident command
system at a tertiary care university hospital (NCT06913010). Data were collected
through semi-structured interviews, participant observation, and document
analysis, and analyzed using a narrative-phenomenological approach.
Results: Nineteen participants were included. Analysis identified nine
thematic clusters shaping operational performance: (1) structure and roles;
(2) communication; (3) decision-making and prioritization; (4) information
management; (5) infrastructure and technology; (6) personnel and organization;
(7) training, exercises, and team dynamics; (8) documentation; and (9) external
communication and media. Enablers included clear role definition, structured
communication, phased decision-making, and regular training. Barriers
included role ambiguity, fragmented communication, insufficient prioritization,
infrastructure limitations, and staffing constraints.
Conclusion: Preparedness frameworks are necessary but insufficient as
stand-alone approaches, as operational execution determines real-world
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performance. Recurring deficits included unclear roles, inconsistent
communication, weak prioritization, and gaps in infrastructure and personnel.
A limited set of standardized practices—including a clear separation of
roles, leadership intent, closed-loop communication, explicit decision cycles
from information gathering to structuring to decision-making, checklists,
visualization, central information management, and rapid “80% decisions”-
substantially enhanced performance. Mission command (Auftragstaktik) further
enabled adaptive, coordinated action. Strengthening hospital incident command
is a key lever for achieving system-level resilience in crises.

KEYWORDS

crisis management, disaster preparedness, emergency medicine, hospital incident
command, public health, qualitative research, resilience, tabletop exercise

Introduction

Health security encompasses the capacity of health systems to
prevent, detect, and respond to public health threats and complex
emergencies (1, 2). In this context, hospitals play a central role
as providers of acute care and as key actors in maintaining
healthcare system functionality during crises. Large university
hospitals represent critical infrastructure, as their continuous
operation is essential for population health and system stability (3).
Disruptions—whether due to internal failures or external hazards—
can have cascading effects on regional healthcare delivery and
emergency response systems (4, 5). Hospitals are exposed to a
wide range of potential threat scenarios, including cyberattacks,
infectious disease outbreaks, mass casualty incidents, infrastructure
failures, and other complex multi-hazard events (3, 4, 6, 7).
Such VUCA (Volatility, Uncertainty, Complexity, Ambiguity)
situations are typically characterized by uncertainty, time pressure,
incomplete information, and the need for rapid coordination
across multiple actors (8). To manage these challenges, hospitals
are required to transition from routine clinical operations to a
structured crisis management mode. This transition is commonly
operationalized through the activation of a hospital incident
command system (HICS), which establishes a dedicated leadership
and coordination structure (9, 10). In Germany, this structure is
frequently aligned with the continental staff system as described
in operational guidelines such as DV 100 (German Fire Service
regulation “Dienstvorschrift 100,” outlining command and control
structures in emergency response), providing a framework for
coordinated decision-making and information processing in
complex situations (11–14).

The implementation and training of hospital emergency
management structures are embedded within a multi-level
regulatory architecture. The World Health Organization
(WHO) has developed instruments such as the International
Health Regulations (IHR), the IHR Monitoring and Evaluation
Framework, and operational tools including the Hospital Readiness
Checklist, and the Hospital emergency response checklist which are
used globally to guide hospitals and health systems in preparing for
and responding to health emergencies (15–18). At the national level
in Germany, the Federal Office of Civil Protection and Disaster
Assistance (in German: BBK) provides structured guidance for
the development of hospital emergency and response plans (in
German: KAEP). To support consistent capability development

across institutions, hospitals have the option to obtain certification
through the German Association for Hospital Emergency Planning
(in German: DAKEP) as the relevant professional society (19–21).
These requirements are further specified regionally within the
German healthcare system, for example through the framework for
hospital emergency and response management in the federal state
of Baden-Württemberg (22). Across these levels, regular training
and exercises including, but not limited to the incident command
system, are recommended to ensure operational readiness and to
develop the necessary competencies for crisis response (23).

Despite these established frameworks, the scientific evidence
on the effectiveness of hospital emergency preparedness training
remains limited, and there is a particular lack of empirical insight
into how HICS function under operational conditions (24–28).
Previous research has demonstrated that structured training and
large-scale simulation exercises can improve staff knowledge,
role clarity, and familiarity with emergency procedures, and
may enhance preparedness at the organizational level (29, 30).
Complementing this line of research, the present study focuses
on a table-top exercise, representing the smaller-scale end of the
exercise spectrum, and examines cognitive, communicative, and
decision-making processes within the incident command structure
rather than full operational execution. Against this background, a
structured training and exercise program for a staff-based HICS was
conducted at a large university hospital. The aim of this exercise
was to prepare key personnel for crisis situations and to enable
systematic evaluation of operational processes, communication,
and leadership dynamics during the transition from routine
operations to emergency mode (13).

This study is part of a prospectively registered interdisciplinary
qualitative research project, applying a constructivist Grounded
Theory approach to triangulated data (ClinicalTrials.gov
NCT06913010) (13, 31). While the overarching project aims to
develop a theoretical model of the leadership orchestration process,
the present report presents an additional secondary, narrative-
phenomenological analysis focusing on operational enablers and
barriers. The separation into two reports was undertaken to
ensure analytical depth and to provide distinct contributions—one
conceptual and one applied—while maintaining transparency
through cross-referencing. The present work is intended as
a stand-alone, practice-oriented contribution focusing on
operational experiences, enablers, and barriers within hospital
incident command, distinct from a separate Grounded Theory
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analysis of leadership orchestration processes (32). Its primary
aim is to provide clinicians, hospital emergency planners, disaster
managers, and public health professionals with actionable insights
into operational factors that may strengthen preparedness, crisis
response, and organizational resilience.

We therefore directed our efforts toward identifying
operational factors that influence the effectiveness of crisis
management within a HICS, using a table-top exercise as a model
use case. To guide this analysis, the following research questions
were formulated:

Research question 1: What operational factors facilitate effective
crisis management within a hospital incident command system, as
demonstrated in a table-top exercise?

Research question 2: What operational factors hinder effective
crisis management within a hospital incident command system, as
demonstrated in a table-top exercise?

This was in alignment with the predefined primary
objective of the overall research project to ‘assess training
and exercise effects within a structured HICS including challenges,
resistance, benefits, subjective participant experiences, potential
improvements, and alternatives,’ as well as the secondary
objectives to evaluate ‘participants’ operational confidence,’
‘communication behaviors within the command functions,’ and
the ‘advantages and disadvantages of a structured hospital incident
command system’(31).

Methods

Study type and design

This study forms part of a prospectively registered
interdisciplinary research program examining crisis management
processes in hospital incident command structures, centered
on a structured table-top exercise of a staff-based HICS. This
additional, secondary analysis focuses on operational factors
and was designed as a qualitative, single-site investigation
using a narrative-phenomenological approach as described by
Creswell (33, 34). The primary analysis of this dataset applied
a constructivist grounded theory framework (13, 35, 36) and is
reported in a separate manuscript (32).

Research checklists

To ensure scientific rigor, design, conduct, analysis, and
reporting of this study followed established methodological
standards, including the Standards for Reporting Qualitative
Research (SRQR) and the STrengthening the Reporting
of OBservational Studies in Epidemiology (STROBE)
guidelines (37, 38).

Setting, training, exercise design and
allocation of participants

The study was conducted at a single-center tertiary care
university hospital and was embedded in a planned table-top
exercise focusing on the activation and performance of the

hospital incident command structure. The exercise simulated a
complex, realistic crisis scenario requiring the transition from
routine operations to crisis management mode, with information
gathering, communication, coordination, prioritization, and
decision-making across multiple command functions and with
internal and external actors. Prior to the exercise, all participants
attended a standardized training session introducing key roles,
processes, and principles of hospital incident command. During
the exercise, sequential scenario injects required participants
to establish situational awareness, coordinate across command
functions, assign responsibilities, and make operational decisions.
Alternating briefing and work phases were used to structure the
exercise and support the progression from information gathering
and analysis to prioritization and decision-making.

The exercise was carried out on two separate training days
using the same scenario and within the same institutional context,
thereby addressing comparable operational challenges. Allocation
of participants to the respective exercise days was determined
by scheduling and individual availability. Participants were not
randomized. To minimize potential information bias between the
exercise days, participants in the first session were instructed
to maintain strict confidentiality regarding the exercise content
and procedures until completion of the second session. After
completing the exercise, participants were offered enrollment in
this study.

Data sources

Data were derived in a triangulated approach analyzing semi-
structured interviews, participant observation, and exercise-related
documents. The main data source for this analysis was semi-
structured interviews with participants who were involved in
the hospital incident command training and exercise. Interviews
constituted the primary analytic data source for the present study.
Observational notes and exercise-related documents were used
to contextualize, corroborate, and triangulate interview findings.
The interviews focused on participants’ experiences, perceptions,
and interpretations of operational processes, communication,
and leadership dynamics during the transition from routine
operations to crisis mode, with particular emphasis on operational
phenomena that facilitated or hindered effective crisis management
as experienced during the table-top exercise. In addition,
observational data were collected during the exercise as open,
non-structured participant observation, including field notes and
observation sheets. Furthermore, exercise-related documents—
such as protocols, photographic documentation of flipcharts, and
evaluation materials generated during pre-briefing, debriefing,
and feedback processes—were incorporated as supplementary
data sources. Consistent with the principles of constructivist
Grounded Theory, all data sources were considered complementary
and contributed to a comprehensive understanding of the
studied phenomena.

Ethics and study registration

All study procedures were conducted in accordance with
the Declaration of Helsinki and applicable data protection
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regulations, including the European Union General Data
Protection Regulation, the German Federal Data Protection
Act, and the State Data Protection Act of Baden-Württemberg.
Germany. The study underlying the present analysis was approved
by the Ethics Committee of the Medical Faculty of Heidelberg
University (reference S-065/2025). Written informed consent was
obtained from all participants prior to inclusion. The study was
prospectively registered on ClinicalTrials.gov (NCT06913010)
prior to enrollment and execution.

Participants, inclusion and exclusion criteria

Participants were recruited from employees of a single-site,
large university hospital who were eligible for deployment within
the HICS. Inclusion criteria comprised adult staff members with
the ability to provide informed consent who had participated
in the HICS exercise. Written informed consent was required
for participation. The sole exclusion criterion was refusal
to provide written informed consent. Sampling followed the
procedures of the overarching study, participants were interviewed,
with each individual offering potential conceptual variation.
This comprehensive sampling facilitated analysis and provided
phenomenological sufficiency.

Semi-structured interview guide and
Interviews

The semi-structured interview guide was developed by the
study team in accordance with the collect-sort-check-delete-
subsume procedure (in German: S2PS2) (13, 39). The guide was
sequentially structured along the temporal progression of the
exercise to capture participants’ experiences along the temporal
and operational progression of the exercise, consisting of an open
narrative introduction followed by probe questions to ensure
thematic coverage (13).

Semi-structured interviews were conducted with eligible
participants after completion of the table-top disaster management
exercise. Interviews were scheduled individually and conducted
using web-based video conferencing software. All interviews were
audio-recorded and transcribed in pseudonymized form using
MAXQDA (VERBI Software, Berlin, Germany).

Training and HICS table-top exercise
timeline

The study followed a sequential process, with training sessions
and the table-top exercise conducted as preparatory activities
preceding the study, followed by participant recruitment and
inclusion, and concluding with the conduct of semi-structured
interviews. The training sessions were conducted on April 29, 2025,
and May 20, 2025. The table-top incident command exercise took
place on May 26 and 27, 2025, with a duration of 4.5 h per session.
Semi-structured interviews were conducted between May 30, 2025,
and August 16, 2025. All activities were carried out at the University
Hospital Heidelberg, Germany.

Qualitative data analysis: coding of
significant statements, horizontalization,
grouping into clusters of meaning

Qualitative data analysis was conducted following a narrative-
phenomenological approach as described by Creswell and as
applied in previous health security and public health research
(23, 33, 34, 40–42). The phenomenological approach was chosen
in order to describe the shared meaning of participants’ lived
experiences of the activation and operation of a hospital incident
command structure and to explore which factors they perceived
as enabling or hindering effective crisis response, aligning
with a constructivist-interpretivist paradigm that emphasizes
sensemaking in dynamic and uncertain contexts. Transcripts
were examined for significant statements, which were treated
as the primary units of analysis with equal weighting. These
statements were subsequently horizontalized and grouped into
clusters of meaning to identify recurring themes and patterns
across participants’ experiences. This process enabled a structured
exploration combining deductively informed data collection with
inductive identification of themes and patterns of operational
processes, communication dynamics, and perceived enablers and
barriers within the HICS.

Variables and codes

Variables and codes were developed iteratively during the
qualitative analysis. Coding was performed using the open-source
qualitative data analysis software QualCoder (version 3.3, Ubuntu),
running on Linux Mint 21.3 (LTS, ‘Virginia’) (43, 44).

Specifically, codes and clusters of meaning variables included:
age, sex, profession, years of experience in current role, significant
statements reflecting operational facilitating factors, and significant
statements reflecting operational hindering factors. The text was
coded in the German language source document transcripts, results
were subsequently translated into English. A mind map was
developed to support the structured visualization and organization
of clusters of meaning and to facilitate the exploration of
relationships and interdependencies between thematic domains.
The mind map was created using Minder version 2.0.5, an open-
source mind-mapping application running on Linux Mint 21.3
(LTS, ‘Virginia’) (44, 45).

Techniques to enhance trustworthiness

Methodological rigor was ensured through detailed
and transparent reporting of the research process, to allow
transferability to comparable settings. Credibility was strengthened
by the interdisciplinary composition of the research team,
integrating complementary perspectives from different professional
backgrounds and enabling a comprehensive 360◦ understanding
of the study context. All team members had extensive professional
experience relevant to the study topic. All core team members
were embedded in the exercise as observers, providing in-
depth contextual insight. In addition, external observers were
involved, including individuals from the same institution as well
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as from other institutions, thereby contributing independent
perspectives, supporting reflexivity, and enhancing the credibility
and robustness of the analysis. Formal communicative validation
(member checking) was not conducted, as the study was based
on a time-limited exercise setting and post hoc qualitative
analysis. To ensure analytical rigor and enhance dependability
and confirmability, multiple strategies were applied, including
triangulation of data sources, involvement of external observers,
and structured, team-based reflexive analysis.

Statistical analysis for qualitative and
quantitative data

Statistical or frequency-based analyses of the codes and clusters
of meaning were not conducted, as the phenomenological approach
prioritizes the interpretation of meaning over quantification. In
addition, the relatively small sample size (N = 19) and the
broad spectrum of response themes limited the interpretability
of frequency distributions. The analysis therefore focused on
depth, context, and thematic relationships. Quantitative analyses
were limited to descriptive reporting of participant characteristics
and were not used to explain or interpret the qualitative
findings. Specifically, quantitative variables were analyzed using
descriptive statistical methods, including calculation of sample
size (N), means and standard deviations for parametric data,
medians and interquartile ranges for non-parametric data, as well
as minimum and maximum values. Categorical variables were
summarized using frequencies and percentages. Missing values
were not imputed. Subgroup analyses were not performed. All
analyses were performed using R version 4.5.3 and RStudio version
2026.01.2+418 running on Linux Mint 21.3 (LTS, ‘Virginia’) (44,
46, 47).

Inductive framework development and
deductive juxtaposition

An inductive analytical approach was used to allow operational
patterns, enablers, and barriers to emerge directly from the data
without imposing predefined categories. This was considered
more open and appropriate given the complex and partially
under-theorized nature of hospital incident command processes
in simulated crisis settings. In the discussion, the inductively
derived framework was juxtaposed with established resilience and
emergency management frameworks to enable a theory-informed,
deductive comparison of areas of convergence and divergence.

Researcher characteristics and reflexivity

Qualitative data analysis and translation processes may be
influenced by the characteristics, professional backgrounds, and
reflexivity of the researchers involved. To address this, the
study team was deliberately composed to ensure methodological
rigor while incorporating diverse perspectives relevant to disaster

medicine and hospital operations. Translations were performed by
a member of the research team and were carefully reviewed to
ensure semantic and contextual equivalence. Selected excerpts were
back-translated as an internal validation step. The analysis group
consisted of five embedded and three non-embedded researchers
with complementary expertise: (1) a social education professional
with expertise in communication and employee guidance and
no prior disaster exercise experience; (2) a psychologist with
strong qualitative methodological expertise and limited disaster
exercise experience; (3) a physician-scientist with international
disaster medicine certification and a civil–military background; (4)
the head of operative hospital emergency and response planning
with extensive experience in disaster exercises and voluntary
disaster management; and (5) a physician with extensive hospital
emergency management and clinical operations experience. This
composition enabled both insider and outsider perspectives on the
data. To enhance analytical rigor and credibility, three external
validators independent of the table-top exercise contributed to
the interpretation process: (6) a radiation oncologist with clinical
and research expertise in interdisciplinary care and radiation
emergency preparedness and response (local), (7) a physician
with extensive experience in hospital emergency management and
disaster medicine (external to the study site), and (8) a researcher
specializing in complex system dynamics, including civic safety,
pedestrian and crowd dynamics and data engineering in civil
safety contexts (external to the study site), thereby supporting
reflexive interpretation and mitigating potential bias arising from
the embedded research context.

Positionality statement

The research team occupies a position of structural proximity to
the phenomenon under study: several embedded researchers hold
or have held operational roles within the HICS at the study site,
and the exercise itself was designed and conducted by members
of the same institutional unit. This insider positionality carries
the epistemological risk that operational assumptions, institutional
preferences, or professional blind spots may have shaped the coding
of significant statements and the formation of thematic clusters in
ways that are difficult to fully make transparent.

To address this, the analytical process was deliberately
structured to foreground disconfirming evidence. Non-embedded
researchers and external validators were specifically asked to
challenge emerging interpretations and to identify phenomena that
might have been underweighted by the embedded team. Analytical
memos documenting points of disagreement and resolution were
maintained throughout the process. Additionally, the use of
verbatim participant quotes as the primary unit of analysis—rather
than researcher-constructed summaries—provided an anchoring
mechanism that reduced the scope for post-hoc interpretive drift.

Readers should nonetheless interpret the findings with
awareness of this structural positionality and consider the degree
to which the identified enablers and barriers may reflect not only
participants’ lived experiences but also the conceptual frameworks
that are institutionally dominant at the study site.
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TABLE 1 Demographic and interdisciplinary professional characteristics of study participants

(N = 19) in the single-center hospital incident command table-top exercise.

Characteristic Data

Sex Female: 7 (37%); Male: 12 (63%)

Participation in

the table-top HICS

exercise

Yes: 19 (100%)

Age (years) Mean 50.4, SD 9.37, Median 55, IQR [43...58], Range

33–61, N = 19

Experience in

current role (years)

Mean 5.5, SD 6.90, Median 3, IQR [2...6], Range 0.67–29,

N = 19

Professional

background

Clinical/Healthcare (N = 6): Nursing management;

Physician (N = 4); Dentist. Technical/Engineering/IT

(N = 7): IT specialist; Graduate engineer; Mechanical

engineer (Dipl.-Ing.); HVAC master craftsman/Business

administrator; Automotive mechatronics technician;

Computer scientist; Industrial engineer.

Administration/Management/Strategy (N = 3):

Lawyer; Diploma in Nursing Management; PR

Consultant (B.Sc. Chemistry). Communication/Public

Interface (N = 1): Press spokesperson.

Safety/Operations/Support (N = 2): Specialist for

protection and security; Cook.

HICS, hospital incident command system. Bold text in the Data column denotes the
five overarching professional background categories; the occupations listed after each bold
heading represent the individual professions included in that category.

Results

Population sample

Twenty-three individuals participated in the HICS exercise and
were assessed for eligibility. Of these, 20 consented to participate;
one participant dropped out due to scheduling conflicts, and the
remaining 19 completed the interviews.

Participants represented a highly interdisciplinary cohort
spanning senior clinical, technical, administrative, and executive
leadership roles, and only one person without contact to HICS
before conducting the actual exercise (Table 1).

Operational facilitating and hindering
factors for effective crisis response

The analysis identified a set of operational hindering and
facilitating factors across nine thematic clusters that collectively
shaped the effectiveness of crisis response. These clusters were
(1) structure and roles, (2) communication, (3) decision-making
and prioritization, (4) information management, (5) infrastructure
and technology, (6) personnel and organization, (7) training,
exercises, and team dynamics, (8) documentation, and (9) external
communication and media. They are illustrated in Figure 1
and are then described in detail in the following sections.
Each cluster is structured into (1) facilitating factors, (2) an

FIGURE 1

Mind map illustrating nine thematic clusters derived from significant
statements of the study participants (N = 19) on enabling and
hindering factors shaping determinants of effective crisis response
within a hospital incident command system. The clusters do not
imply hierarchy or sequencing.

illustrative “power quote,” (3) hindering factors, and (4) a concise
summary of the key insights. Interview excerpts are presented
using anonymized interview identifiers (e.g., I1–I12) to ensure
participant confidentiality.

Structure and roles

Structure and roles emerged as a central domain shaping
coordination and decision clarity. Enabling factors included a
clear definition of roles within and across leadership, facilitation,
and documentation, predefined substitution arrangements,
standardized role profiles and standard operating procedures, and
regular briefings on roles and authorities. It was also considered
important that roles and individuals could be clearly and visually
identified within the team. One participant noted, “I think that
what was important was that you knew that everyone had their
name on their jacket. I think it is extremely important that you can
identify people, if you know what function they have, even without
knowing their name” (I5). Hindering factors included missing
or unclear role allocation, dual roles, and uncertainty regarding
decision responsibilities. In addition, participants often remained
in their routine roles instead of transitioning into designated crisis
roles, which limited effective coordination. Overall, clear role
definition and separation of responsibilities enhanced coordination
and decision-making, whereas role ambiguity, dual functions,
and failure to transition into crisis roles undermined effective
operational performance.

Communication

Communication was pivotal for maintaining shared situational
awareness and coordinated action. Enabling factors included
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short, clear, and precise communication in line with crew resource
management principles, the use of predefined communication
pathways without parallel side channels, and regular status
updates and structured check-ins. One participant emphasized,
“Clarity in communication, so that the counterpart—whoever
it may be—knows what the full scope is, what the problem
is, what solution pathways we have, what tasks we have, and
who is doing what” (I10). In addition, the explicit labeling of
sensitive information and the establishment of a crisis-resilient
internal communication system with defined fallback layers
(e.g., radio communication, designated runners) supported
information flow and coordination. Hindering factors included
chaotic communication and misunderstandings, missing or
delayed feedback, the use of side channels and unfiltered external
communication, unclear communication pathways between levels,
and incomplete or inconsistent information within the situational
picture. Taken together, structured and disciplined communication
improved situational awareness and coordination, whereas
fragmented communication, unclear pathways, and incomplete
information compromised effective crisis management.

Decision-making and prioritization

Decision-making and prioritization defined the timeliness
and direction of operational responses. Enabling factors included
prioritization according to the principle of “life and safety
first,” as one participant pointed out, “You always first look
at whether life and limb are at risk” (I13). Equally important
is a clear separation of phases into (1) information gathering,
(2) structuring, and (3) decision-making, as well as the use of
checklists to support prioritization. In addition, the acceptance of
“80% decisions” (i.e., decisions made on sufficient but incomplete
information to prioritize timeliness over full optimization) to
enable timely action as well as the visualization of tasks, deadlines,
and responsibilities facilitated structured and efficient decision-
making, as one participant reflected: “A best-possible decision
can also be an [. . . ] 80% decision that is made twice as fast as
making a [fully optimized (added for clarity)] decision” (I12).
Hindering factors included a lack of prioritization of immediate
actions, time pressure leading to the premature termination of
important discussions, the conflation of information gathering
and decision-making processes, and uncertainty regarding urgency.
In summary, structured prioritization and clear decision-making
processes improved timeliness and effectiveness, whereas unclear
priorities, time pressure, and unstructured processes impaired
operational performance.

Information management

Information management underpinned the development
of a coherent and actionable situational picture. Enabling
factors included the use of a structured situational overview
matrix distinguishing between known information, unknown
information, and required actions. One participant described:
“Typically, you first document the measures as well as the

known and unknown conditions.” (I16). In addition, the
establishment of a central collection point for information (e.g.,
back office or command support staff) further supported effective
information management. Likewise, the use of visualization
tools such as flipcharts or software supported the organization
and communication of information. The introduction of a
standardized operational logbook improved documentation
and traceability. Hindering factors included incomplete and
partly contradictory situational awareness, unsystematic
information gathering, missing feedback from operational
units or departments, and additional information that was not
always relevant or delayed. Altogether, structured information
management and centralized processing improved situational
clarity and coordination, whereas fragmented, delayed, or
inconsistent information diminished effective decision-making
and operational performance.

Infrastructure and technology

Infrastructure and technology provided the foundation for
system resilience and response capability. Enabling factors included
investments in redundancy and resilience (e.g., backup power
supply and backup IT systems), the establishment of crisis
containers or emergency carts, and the implementation of
standardized emergency IT concepts and backup systems. In
addition, clear coordination agreements with external partners such
as the Federal Agency for Technical Relief (in German: THW),
fire services, and suppliers, as well as regular technical testing and
failure simulations, supported system reliability and preparedness.
As one participant reflected based on prior experience, “I’m
someone who strongly believes that we need to practice our
emergency concepts from time to time. [. . . ] There are hospitals
that deliberately shut systems down in a controlled way [. . . ]
because when something like that almost never fails, I can tell
you—at first, nobody knows what to do. [. . . ] And we experienced
this a few years ago. It really showed us that you first must
actively bring these emergency concepts into practice” (I10).
Hindering factors included partly outdated infrastructure, a lack
of redundancies in power supply, IT, and equipment, insufficient
technical equipment (e.g., laptops, service phones, radio systems),
vulnerabilities in IT systems, and unclear arrangements regarding
emergency power supply and fuel provision. Overall, robust and
redundant infrastructure enhanced operational resilience, whereas
outdated systems, insufficient equipment, and unclear contingency
arrangements limited effective crisis response.

Personnel and organization

Personnel and organizational factors determined system
readiness and functional capacity under stress. Enabling factors
included regular training and short refresher sessions, the
involvement of pre-designated decentralized disaster preparedness
officers, the establishment of a structured crisis readiness system,
and the promotion of psychological safety and a constructive
error culture. As one participant noted, “There was nothing that

Frontiers in Public Health 07 frontiersin.org

https://doi.org/10.3389/fpubh.2026.1880835
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Ries et al. 10.3389/fpubh.2026.1880835

could not be said” (I11), while another acknowledged, “Mistakes
happen, misunderstandings occur—I believe that will always be
the case in some way.” (I15). Hindering factors included staff
shortages, particularly in nursing and technical services, insufficient
training for crisis situations, limited ad hoc availability of personnel,
and knowledge gaps among newly recruited staff. In summary,
well-trained and readily available personnel supported effective
crisis response, whereas staffing shortages, insufficient training, and
organizational gaps reduced operational capacity.

Training, exercises, and team dynamics

Training, exercises, and team dynamics shaped team
performance and adaptive capacity. Enabling factors included
regular exercises, including unannounced scenarios, the integration
of realistic stress situations and dilemmas, and the involvement of
all organizational levels (clinical departments, technical services,
and administration). As one participant suggested, “In addition
to the structures we are currently establishing, it is important to
run through things regularly, at defined intervals. [. . . ] Not just as
a pure hospital incident command exercise, but also by involving
the clinical areas” (I10). In addition, improved preparation of new
members and implementation of structured debriefings supported
team development and learning. Hindering factors included a
hesitant start of the exercise, delayed team formation, the artificial
nature of the exercise setting with a lack of realistic stressors,
and declining concentration during prolonged sessions. Taken
together, realistic and regularly conducted training strengthened
team cohesion and preparedness, whereas artificial settings,
delayed team dynamics, and fatigue limited the effectiveness
of exercises.

Documentation

Transparent documentation ensured traceability of decisions
and actions. Enabling factors included the assignment of a
dedicated person responsible for documentation, the use of visible
real-time documentation tools (e.g., software or whiteboards
capturing “who does what and by when”), mandatory feedback
on task completion, and structured documentation during each
situation briefing. As one participant illustrated, “I would display
it using a projector, if possible—put it up on the wall–
bang—and then ask precisely: where do you stand? What is
holding things up?” (I16). Hindering factors included unclear
documentation roles, incomplete records of measures and tasks,
and the absence of a consistently maintained operational
logbook. Altogether, clear responsibilities and structured, real-time
documentation improved transparency and coordination, whereas
unclear roles leading to incomplete records eroded traceability and
operational effectiveness.

External communication and media

External communication and media management secured
message consistency and public credibility. Enabling factors

included the centralized handling of all external information
through the press office, the implementation of standard operating
procedures for social media and media inquiries, the establishment
of crisis websites or emergency information channels, and the
involvement of external expertise in crisis communication. One
participant explained, “It is then entirely clear that something
has to be drafted, that it goes through some form of approval
process, and that it is then released” (I14). Hindering factors
included the premature release of internal information to external
audiences, inadequate integration of the press office, and unclear
strategies for social media communication. Overall, centralized
and structured external communication strengthened message
control and consistency, whereas uncoordinated information
release and unclear communication strategies increased the risk of
misinformation and reputational damage.

Discussion

This study examined operational performance during a table-
top exercise of a hospital incident command structure at a single-
center tertiary care university hospital, focusing on the transition
from routine operations to crisis management and on identifying
key operational barriers and enablers. By providing a granular
operational analysis of incident command performance during
activation, drawing on data from embedded participants and
internal and external observers, this study offers 360◦ (i.e., multi-
perspective insights integrating embedded participants as well as
internal and external observers) triangulated insights into under-
explored cognitive, communicative, and organizational processes,
with the goal of informing practice and strengthening hospital
crisis resilience.

The main findings, derived from nine thematic clusters shaping
determinants of effective crisis response within a HICS, revealed
a range of effective solutions, including (1) standardization and
clear role definition, (2) structured communication with predefined
pathways, (3) the use of visualization tools and checklists, (4)
regular training and exercises, (5) strengthening of technical and
organizational resilience, and (6) the further development of team
and leadership culture. In contrast, hindering factors could be
grouped into four core areas: (1) unclear structure and roles, (2)
not consistently defined communication processes, (3) insufficient
prioritization and information management, and (4) deficits in
infrastructure and personnel.

The following section situates the findings within established
resilience and emergency preparedness frameworks, juxtaposing
the inductively derived framework with existing models to enable
a theory-informed, deductive comparison of areas of convergence
and divergence.

Alignment of findings with existing
frameworks

The identified operational clusters align closely with the
nine core elements of community resilience described by Patel
et al. (48)—including governance and leadership, communication,
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TABLE 2 Alignment of the nine core elements of community resilience [Patel et al. (48)] with the operational clusters identified in this study that shape determinants of effective crisis response

within a hospital incident command system.

Community resilience

elements (Patel et al.)

Present study clusters Alignment of present cluster findings with corresponding

community resilience element

Governance & leadership Structure & Roles; Decision-making &

Prioritization; Documentation

Clear roles, structured decision-making, and defined responsibilities improved

coordination; ambiguity and lack of structure impaired performance.

Communication Communication; Information Management;

External Communication & Media

Structured communication and clear pathways improved coordination; unclear

pathways and incomplete information impaired response.

Local knowledge Information Management; Documentation;

Decision-making & Prioritization

Structured information management and documentation supported situational

awareness; incomplete or inconsistent information limited effective decision-making.

Community networks &

relationships

Personnel & Organization; Structure & Roles;

External Communication & Media

Clear roles and coordinated teamwork supported performance; organizational gaps

and unclear responsibilities reduced effectiveness.

Resources Infrastructure & Technology Robust and redundant infrastructure supported response; insufficient equipment and

lack of redundancy limited performance.

Economic investment Infrastructure & Technology Redundancy and resilience measures in infrastructure were identified as relevant for

operational performance.

Preparedness Training, Exercises & Team Dynamics Regular and realistic training improved preparedness and team cohesion; insufficient

or unrealistic training reduced effectiveness.

Health Personnel & Organization Adequate staffing and training supported operational capacity; shortages and

knowledge gaps impaired response.

Mental outlook Training, Exercises & Team Dynamics Team cohesion supported performance; fatigue and delayed team formation reduced

effectiveness.

The table illustrates how cluster-specific findings correspond to established resilience domains at a systemic level, reflecting mechanisms also observed in community resilience contexts.

local knowledge, resources, preparedness, and social-organizational
capacity—by reflecting how these domains are operationalized
within a hospital incident command setting, indicating that
organizational crisis management processes mirror key dimensions
of resilience at the system level as in a community in general; a
detailed mapping of these relationships is presented in Table 2.

Beyond the alignment with Patel et al. (48) the findings reflect
resilience mechanisms described in the broader resilience literature,
including coordination, collaboration, redundancy, flexibility, and
adaptive capacity, which support continuity of operations under
disruptive conditions, as also demonstrated in studies of supply
chain resilience in the food industry (49).

Our findings suggest that participants’ approaches to leadership
and decision-making show similarities to principles described in
military doctrine, including the clear articulation of leadership
intent, the structured separation of information processing
(progressing from facts to deductions to conclusions), and the
principle of Auftragstaktik (often translated as mission command)
(50, 51) (Table 3). The clear intention of leadership refers to
the explicit formulation of goals, priorities, and desired end
states, enabling all actors to align their actions even in dynamic
and uncertain environments (50). The semantic separation
between fact, deduction, and conclusion reflects a disciplined
cognitive process in which raw information is first collected and
distinguished from interpretation, before being synthesized into
decisions, thereby reducing premature action and cognitive bias
(50). Finally, Auftragstaktik describes an intent-based leadership
approach in which strategic direction is defined centrally, while
execution is decentralized, allowing individuals with local expertise
to adapt actions to the evolving situation (51). These three

principles are deeply interrelated: Commander’s Intent provides
the why, Auftragstaktik governs who decides and how freely,
and structured intelligence processing—facts to deductions to
conclusions—provides the analytical foundation on which both
depend. Together they form a coherent epistemology of military
leadership under uncertainty. Together, these principles appear
to facilitate coordinated action under uncertainty by promoting
shared situational awareness, reducing cognitive overload, and
enabling flexible yet aligned decision-making. Their emergence in
a civilian hospital incident command context underscores their
potential relevance beyond military settings and highlights their
value for strengthening crisis leadership in healthcare systems.

The findings also lend themselves to a process-based
interpretation of crisis management. In particular, the observed
sequence of information gathering, structuring, communication,
prioritization, and decision-making can be understood as a
temporally ordered process through which crisis response activities
are coordinated. This interpretation is consistent with process
perspectives emphasizing the explanatory value of sequences of
events, activities, and decisions in organizational settings (52)
and with sensemaking approaches describing how individuals
and teams construct meaning and act under conditions of
uncertainty (53).

A range of established methodological and conceptual
frameworks closely align with the nine thematic clusters
identified in this study and provide complementary lenses
for interpreting operational barriers and facilitators in crisis
response. Besides the HICS, these include the Incident Command
System (ICS), the National Incident Management System (NIMS),
the Systems Engineering Initiative for Patient Safety (SEIPS)
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TABLE 3 Application of core leadership principles derived from military doctrine in hospital incident command.

Leadership principle Illustrative quote(s) Conceptual integration

Clear intention of leadership “I have the responsibility—we will do it this way. [. . . ] And this is what I expect” (I1). Defines purpose and direction

Semantic separation

(fact—deduction—conclusion)

“My conclusion is to structure the collection of information and not be tempted to jump straight

into solutions and actions, but only in a second step [. . . ] to take the time to consider what

information we need and in what level of detail, then to gather that information, and only then

to make decisions” (I11).

Structures information and

decision-making

Auftragstaktik (mission

command)

“[. . . ] because you have to keep the bigger picture in mind and trust others to implement things

on site, drawing on their local knowledge, in line with what has been decided at the top” (I1). “I

can’t just say I’ll work on my own tasks; if I see something where I can support, I can propose it

and act on it—if it is desired”(I1).

Defines decision authority and

degree of autonomy

The table illustrates how participants applied key leadership principles commonly used in military contexts during crisis response, including clear intention of leadership, semantic separation
between fact, deduction, and conclusion, and Auftragstaktik (mission command). Verbatim quotes from participant interviews exemplify how these principles were operationalized in practice.

model, including SEIPS 2.0 and SEIPS 3.0, the Crisis Standards of
Care framework, and the Emergency Management Program (EMP)
framework. In addition, as outlined further below, integrative
cross-disciplinary frameworks further enrich the analytical
perspective. Specifically, the Incident Command System provides
a standardized organizational structure for crisis management
with five functional groups: Command (overall management),
Operations (tactical execution), Planning (information collection
and forecasting), Logistics (supplies, equipment, personnel
support), and Finance (cost authorization and analysis) (54).
This framework directly maps to several of the identified clusters
including Structure and Roles, Decision-Making, and Personnel
and Organization. The ICS emphasizes unified command,
common terminology, and centralized coordination—principles
that address the Communication and External Communication
clusters (54). The National Incident Management System (NIMS)
expands on ICS by providing a comprehensive framework with
five core components: Preparedness, Communications and
Information Management, Resource Management, Command and
Management, and Ongoing Management and Maintenance (55).
NIMS creates a common operating picture across federal, state,
and local levels, ensuring consistency in incident information
and decision-making (55). This framework encompasses the
present Information Management, Infrastructure and Technology,
and Training clusters. The HICS adapts ICS specifically for
healthcare facilities and operates through five major sections that
parallel the thematic clusters identified in this study (55). HICS’
effectiveness relies on staff familiarity through training, routine
exercises, and activation for incidents requiring rapid multifaceted
response—directly addressing Training, Exercises, and Team
Dynamics cluster (55). The phenomena observed in the Training,
Exercises, and Team Dynamics cluster can be interpreted within
the well-described “panic–then-forget cycle” and the transient
“Walker dip,” suggesting that initial performance deficits during
incident command activation are not signs of failure but expected
transitional phenomena, underscoring the need for maintenance
of skills through regular training and institutional memory to
prevent recurrent loss of preparedness between crises (56, 57).
The SEIPS model (Systems Engineering Initiative for Patient
Safety) offers a sociotechnical systems approach examining how
people, tools, tasks, and organizational environments interact
to influence processes and outcomes (55, 58, 59). SEIPS 2.0

and 3.0 incorporate concepts of configuration, engagement, and
adaptation that explain how dynamic systems evolve during crises
(59). This framework has been successfully applied to identify
both barriers and facilitators in healthcare settings, making it
particularly relevant for analyzing the present operational factors
(60, 61). From a sociotechnical systems perspective, several barriers
identified in this study can be interpreted as manifestations of
misalignment between interacting system elements rather than
as isolated operational shortcomings. Communication failures,
role ambiguity, and fragmented information flows illustrate how
challenges may emerge at the interfaces between people, tasks,
organizational structures, and supporting technologies. This
interpretation is consistent with both classical sociotechnical
systems theory and the SEIPS framework, which emphasize that
performance and safety arise from the interaction of social and
technical system components rather than from individual actors
alone (62, 63).

Additional relevant frameworks include the Crisis Standards
of Care model, which distinguishes conventional, contingency, and
crisis surge responses based on resource availability and decision-
making shifts from patient-centered to population-centered care
(64). The Emergency Management Program (EMP) framework
structures crisis management into four phases-preparedness,
mitigation, response, and recovery-and encompasses key
components such as communication, resource management, safety,
and staff roles (55, 65, 66). Integrated approaches that combine
and align multiple frameworks are gaining prominence. Iserson
proposes combining sensemaking, recognition-primed decision-
making, the Cynefin framework, complexity theory, edge-of-chaos
theory, and ICS to enhance decision-making and operational
effectiveness during disasters (67). Likewise, a scoping review by
Sasie et al. identified four core domains for evaluating public health
emergency management: overall implementation level, individual
factors (capacity building, resources, engagement), organizational
factors (information sharing, planning, coordination,
infrastructure), and overarching factors (workforce, funding,
governance) (68). The observed importance of coordination,
communication, flexible use of expertise, and structured
problem-solving during crisis response aligns with recent
operations-management research demonstrating how established
organizational capabilities can be adapted to support effective crisis
management under conditions of severe disruption (69).
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In general, our nine thematic clusters align conceptually
with established frameworks, particularly HICS and SEIPS,
which provide structured approaches to identifying and
addressing operational barriers and facilitators. The SEIPS
model is particularly useful for analyzing interactions between
clusters, while HICS offers a structured framework for operational
implementation. However, although these models define relevant
domains and structures, they offer limited insight into how
processes unfold in real time. This study addresses this gap by
examining what actually happens within HICS during activation.
Rather than focusing solely on formal structures or outcome
metrics, it opens the “black box” of incident command by
exploring the internal dynamics that shape real-time crisis
response. Methodologically, the present report introduces a
narrative-phenomenological, triangulated design to a field that
has widely relied on instrumental and quantitative approaches,
thereby enabling a richer understanding of lived experiences and
operational processes. Furthermore, the study repositions the table-
top exercise as an analytical environment, allowing for the isolation
of cognitive processes, the observation of communication patterns,
and the examination of decision-making mechanisms under
controlled yet realistic conditions. In doing so, it generates micro-
level, process-based insights into coordination, communication,
and decision-making. Finally, it provides empirical grounding for
how incident command structures function in practice, where
they may break down, and where adaptation is required, thereby
offering a more nuanced understanding of their real-world
performance in complex and dynamic crisis settings.

Limitations, bias mitigation strategies,
generalizability, and directions for future
research

Several important limitations including potential sources of
bias should be considered when interpreting the findings of this
study. First, a single-site design at a large university hospital
may limit transferability to settings with different structures,
resources, or levels of preparedness. Second, the table-top exercise,
while enabling focused analysis of cognitive, communicative, and
decision-making processes, cannot fully replicate the complexity
and time pressure of real-world emergencies. The purpose of the
table-top exercise was not to reproduce the full complexity of
real-world crises, but rather to provide a controlled environment
for examining communication, coordination, and decision-making
processes within hospital incident command. By identifying
operational mechanisms, specifically enabling factors and barriers
perceived by participants, the study provides insights that may
inform preparedness measures, training concepts, organizational
structures, and future hospital incident command exercises. The
primary contribution of this study therefore lies in identifying
operational mechanisms, specifically enabling factors and barriers,
that may also be relevant in comparable hospital settings operating
with similar structured incident command systems. They may also
help sensitize practitioners to potential barriers and pitfalls while
highlighting factors that enable effective crisis management.

Third, the qualitative design and reliance on self-reported
data may introduce subjective bias, including recall and social

desirability effects. Fourth, the sample was restricted to participants
within a specific training context, potentially limiting the diversity
of perspectives. Fifth, voluntary participation may result in
selection bias.

These limitations were mitigated through methodological
triangulation, integrating semi-structured interviews, participant
observation, and document analysis to enhance robustness.
Data collection and analysis followed an iterative, narrative-
phenomenological approach (Creswell), including significant
statements, horizontalization, and clustering of meaning,
supported by transparent reporting, reflexivity, and adherence to
established qualitative standards. In addition, the study combined
perspectives from embedded researchers—providing in-depth
contextual insight into processes during the exercise—with non-
embedded observers, both from the local institution and from
external institutions, contributing independent viewpoints and
reducing the risk of single-institution or role-specific bias. This
combination of insider and outsider perspectives strengthened the
credibility and interpretive robustness of the findings.

The identified barriers and enablers relate to core processes-
communication, coordination, and decision-making-central to
HICS in general and are embedded in widely used frameworks,
supporting transferability to comparable settings. This report
focuses on operational enablers and barriers, while a separate
report (manuscript in preparation), based on a Grounded Theory
approach, develops a theoretical understanding of leadership
orchestration processes using the same table-top exercise.

The findings are not intended to be generalizable to all
hospitals or crisis situations. The aim is not necessarily to
capture all organizational processes or structures, but to provide
analytical insights from a practitioner’s perspective into operational
mechanisms, specifically enabling factors and barriers, during
hospital incident command activation. Within the limitations
of a single-center qualitative study, the findings are most
applicable to hospitals operating with similar structured incident
command systems.

Future research could extend this work through multi-center
studies across diverse healthcare systems, incorporating full-scale
simulations and real-world incident data. Mixed-methods designs
linking qualitative insights to quantitative performance metrics, as
well as studies on leadership dynamics and targeted interventions,
may further advance understanding and practical implementation.
In addition, it would be interesting to explore participants’ lived
experiences, sensemaking processes, and meaning construction
during incident command activation to better understand how
individuals interpret, adapt to, and navigate crisis situations within
complex healthcare environments.

Conclusion

Preparedness frameworks are necessary but insufficient
as stand-alone approaches, as their operational execution
ultimately determines real-world performance. This is reflected in
recurring deficits such as unclear roles and structures, inconsistent
communication, weak prioritization and information management,
and gaps in infrastructure and personnel. At the same time, the
findings indicate that a small number of standardized cognitive

Frontiers in Public Health 11 frontiersin.org

https://doi.org/10.3389/fpubh.2026.1880835
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Ries et al. 10.3389/fpubh.2026.1880835

and organizational practices can substantially enhance crisis
performance under uncertainty, including clear role separation and
predefined responsibilities, explicitly communicated leadership
intent to align actions and priorities, structured closed-loop
communication, explicit decision cycles from information
gathering to structuring to decision-making, the use of checklists,
visualization, and central information management, as well as
the acceptance of rapid “80% decisions.” Embedded within this,
the principle of Auftragstaktik (mission command)—combining
clear strategic intent with decentralized execution—further enables
adaptive and coordinated action in dynamic environments. Finally,
as hospital incident command represents a microcosm of system
resilience, strengthening these structures is not merely an internal
optimization, but a key lever for achieving whole-of-system
resilience in crises.
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