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Abstract:

BACKGROUND: Mass Casualty Incidents (MCls) are events in which a significant number of
individuals sustain injuries, overwhelming the capacity and capabilities of local medical facilities
and healthcare centers. Preparedness, along with a well-defined operational and execution plan for
managing mass casualties in hospitals, is critical during disasters and emergencies. The absence of
such a plan leads to an ineffective response to the incident and a worsening of the conditions in the
hospital. This research aims to develop a response plan for managing these incidents in the hospital.
MCls occur when large numbers of people are injured, overwhelming local medical facilities. Having
a clear action plan, along with preparedness critical for hospitals to manage these situations during
disasters. Without such a plan, responses become ineffective and hospital conditions deteriorate.
This research aims to develop a response plan for hospitals to manage these incidents.

MATERIALS AND METHODS: This qualitative study will aim to develop a hospital response plan for
mass casualties in traumatic incidents in Iran. Initially, a scoping review will be conducted to identify the
components and elements of the response plan for mass casualties. Following this, semi-structured
interviews will be held to obtain insights from experienced individuals, hospital managers, and experts
in the health sector. In the next phase, a focus group discussion will be organized to develop the
initial response plan for mass casualties in hospitals in Iran. Finally, the plan will be validated through
a simulation and exercise based on a full-scale drill in a hospital. This study involves four phases:
a scoping review to identify components, semi-structured interviews with experts, focused group
discussions to develop the initial model, and validation through scenario-based drills.

CONCLUSION: This study first defines the concept of mass casualties resulting from traumatic
incidents and then, by identifying its various dimensions, proposes a hospital response plan for such
incidents. This response plan helps hospitals effectively handle such incidents, ensuring optimal and
efficient care for casualties.

Keywords:
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number of injured individuals. To perform
this efficiently, each hospital needs to have

Introduction

Mass casualty incidents (MCls)
are those where, using available
facilities and resources, routine medical
operations cannot adequately respond to
the situation.l! Mass casualties constitute
a significant part of an incident, and
hospitals play a vital role in responding
to these situations, which involve a large
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its emergency response plan.””! Hospitals,
often operating with limited resources,
can quickly be overwhelmed by a surge
of injuries, including trauma from bomb
blasts, gunshot wounds, burns, motor
vehicle accidents, and life-threatening
complications.®! Five common challenges
in mass casualty management include:
identifying the situation and dealing with
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uncertainty during operations, mismatches between the
contingency plan and reality, organizational functional
crises, aligning medical responses with actual conditions,
and ensuring a flexible response.!* In this context, the
Florida Department of Health categorizes MCls based on
the expected number of injured, which includes: Level
1 with 5-10 casualties, Level 2 with 11-20 casualties,
Level 3 with 21-100 casualties, Level 4 with 101-1,000
casualties, and Level 5 with over 1,000 casualties.’!8 When
developing an optimization model for responding to
MCIs, facing high and significant demand from injured
patients and inadequate resources and personnel to
provide patient care is inevitable. Our goal is to create
a model that is practically applicable and addresses the
prediction of resource and personnel shortages during
a mass casualty incident, aiming to improve hospital
performance, reduce congestion in hospitals, and focus on
the well-being of patients while addressing shortages.*”!
Effective management of these incidents relied on early
and independent mobilization, simultaneous efforts to
safeguard other patients, increased capacity for imaging,
surgery, and hospitalization, recruitment of external
staff, and the secondary transfer of patients to other
medical centers for definitive care.”!

Given the diverse causes of mass casualties, managing
traumatic incidents poses significant challenges for
hospital managers due to their unique conditions and
characteristics. Imbalances and a lack of coordination
between the hospital’s emergency department, operating
rooms, and other surgical departments can lead to
long waiting times in emergency departments and
high bed occupancy rates, resulting in congestion in
emergency rooms and hospitals.””! Since the survival
of traumatic casualties depends on prompt action and
definitive treatment in hospitals, it is crucial to assess
and manage these casualties effectively and to take
appropriate actions for their treatment.!"”? During MClIs,
trauma care must prioritize the immediate triage and
treatment of patients with time-sensitive surgical needs
to enhance survival rates and outcomes."!l Training staff
through various exercises involving mass casualties is
essential for building confidence and consistency across
different hospital units. Utilizing human mannequins
for effective training allows for a thorough review
and repetition of time management in treating and
admitting patients.' Coordination between medical
and paraclinical departments, including blood banks,
laboratories, and radiology, is essential for assessing
the status of traumatic patients and establishing an
accurate identification and registration system.!'™ The
World Health Organization (WHO) emphasizes in
its Hospital Safety Index (HSI) that the foundation of
hospital performance is effective preparedness and
response plans to handle emergencies and unexpected
incidents.!¥ There are many problems and deficiencies in
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responding to mass casualties resulting from traumatic
incidents in hospitals that need to be examined and
evaluated so that we can have a more complete and
comprehensive response to these incidents. This study
will be conducted to develop a response plan for mass
casualties resulting from traumatic incidents in hospitals.
By analyzing existing problems and previous studies
based on available capacity, a comprehensive plan will
be provided for operation and coordination between
different hospital departments to offer the best services
to the victims.

Beyramijam ef al. (2021)"! conducted a study titled
“Disaster preparedness in emergency medical service
agencies: A systematic review” This study identified
significant issues in hospitals during mass casualty
management, including poor management and
communication, structural problems, a lack of facilities,
inadequate organization of human resources, and
budget shortages. Jacobson et al. (2021)"?! conducted
a study titled “Mass-casualty training exercise using
high-fidelity computerized simulators and involving
time and resource limitation.” The results indicated
that mass casualty training exercises conducted under
limited time and resource constraints are an effective
method for enhancing staff capabilities. Tariverdi
et al. (2018)P! conducted a study titled “Strategies for
improved hospital response to MCls.” The results
showed that a sudden influx of mass casualties into
the emergency department significantly impacts
staff response and management of casualties. Simply
increasing the number of beds, without considering
patient triage and management, proves ineffective.
Additionally, if nurses focus on treating walk-in
patients and those with less severe injuries, it can
greatly help prevent congestion in the emergency
department. In the study by Aldossary et al. (2023)M!
titled “An optimization-based decision support model
to dynamically coordinate the pre-hospital response
of emergency services’ resources to multiple mass
casualty incident.” it was found that The importance of
the pre-hospital triage system, the need for predefined
plans in mass and complex incidents, and optimizing
the management of casualties in the hospital are
among the most important issues, neglecting which
can lead to many disasters. In the study conducted by
Igra et al. (2024)17) various critical factors affecting the
length of stay in the emergency department during
MClIs were explored. Igra identified key elements such
as the efficiency of initial triage, patient allocation to
care areas, interdepartmental coordination, and the
complexity of injuries, along with their treatment
stages. The study emphasizes the significance of these
factors in optimizing emergency response, minimizing
overcrowding, and improving patient outcomes, and
indicates that disaster response leaders in urban areas
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should consider modeling different MCI scenarios
and casualty numbers to determine optimal triage
strategies for their area, given hospital numbers and
blood product availability.

Hospitals face many challenges in dealing with MCls,
which have caused significant concerns for hospitals
across the country. Developing a mass casualty incident
response plan for trauma incidents can provide a unified
and cohesive framework for all hospitals. This plan will
have a direct impact on the quality of medical services
provided to patients, the rescue of injured individuals,
and the reduction of mortality rates. The response plan
will enable better decision-making and more effective
and efficient performance by hospital managers and
staff. To establish a comprehensive and integrated
concept and framework, as well as to respond to
mass casualties resulting from trauma incidents in the
country’s hospitals, it is essential to develop a dedicated
and comprehensive response plan. This study is novel
in its comprehensive approach to integrating global
best practices with local contextual factors to develop a
practical and scalable hospital response plan for mass
casualties in Iran.

Materials and Methods

Study design and setting

This qualitative study will be conducted in four
consecutive phases to design and develop a mass
casualty response plan for trauma incidents in hospitals.
The first phase involves conducting a scoping review to
conceptualize mass trauma casualties in the hospital. The
second phase will employ semi-structured interviews
to identify and examine the essential components of
the response plan. During the third phase, preliminary

e
1 Scoping Review
(Identifying Components)
Semi-Structured Interviews
. E Insights)
(Expert lnmg ts
3 Focused Group Discussions
(Developing Initial Model)
- |
% Validation
(Scenario-Based Drills)
S
Y
5 Final Hospital Response
L (Plan for Mass Casualties)

response plan models will be developed through focused
group discussions. The final phase will validate and
refine the response plan through realistic scenario-based
exercises and drills to ensure its practical applicability
and effectiveness.

Our qualitative study follows four consecutive phases
to design and develop a mass casualty response plan
for hospital trauma incidents. Phase 1 begins with a
scoping review to conceptualize mass trauma casualties.
Phase 2 uses semi-structured interviews to identify and
examine the plan’s essential components. In Phase 3,
we’ll develop preliminary response models through
focus group discussions. Finally, Phase 4 validates and
refines the plan through realistic scenario-based drills,
ensuring practical applicability and effectiveness. The
theoretical framework of the study for developing a
hospital response program to mass trauma incidents is
shown in Figure 1.

Study participants and sampling

This study will be conducted to develop a comprehensive
Hospital Mass Casualty Response Plan for traumatic
incidents. The research will engage key stakeholders
across multiple domains including hospital health system
administrators, emergency organization representatives,
university treatment department officials, emergency
medicine specialists and physicians, head nurses and
emergency nursing staff, hospital clinical supervisors,
hospital crisis committee secretaries, disaster and
emergency health faculty members, and technical experts
in mass casualty management from the healthcare sector.

Purposeful sampling was used to select participants
with at least 5 years of experience in mass casualty
management. To prevent information contamination,

T'his step involves identifying the key components of |
!
the responsive plan through scope review.

At this stage, semi-structured interviews are

conducted with experts to collect expert views.

H . . .S '
i Focus group discussions are held to develop the initial !
! H
:

model of the response plan.

Program validation is done through scenario-based
exercises.

The end result is a comprehensive and operational

'y . . . . . H
i response plan for managing mass incidents in hospitals.
L }

Figure 1: Theoretical framework of the study for developing a hospital response program to mass trauma incidents
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interviews were conducted individually, and data were
anonymized.

Data collection and analysis

The first phase: Scope review

In this phase, we aim to identify the components of
a response plan for mass casualties resulting from
traumatic incidents in hospitals across the world using
a scope review method. A scope review is a method
to answer questions within a specific domain. This
review is used to determine the range and nature of
research activities, distinguish the value of conducting a
systematic review, summarize and publish study results,
and identify research gaps in the existing literature on
a specific topic.'® A scope review, like a systematic
review, employs a structured process and systematic
search method, but it does not have the limitations of
systematic reviews, and a qualitative assessment of the
articles under review is not mandatory.['*2

In this phase, we aim to identify the components of
mass casualty response plans for traumatic incidents
in hospitals globally, using a scoping review method.
A scoping review answers research questions within a
specific field. We use it to determine the range and nature
of research activities, clarify whether a systematic review
would be valuable, summarize and publish existing
findings, and spot gaps in current literature on this
topic.I"¥ Like systematic reviews, scoping reviews follow
a structured process and systematic search method-but
they avoid some limitations of systematic reviews, and
critically appraising included articles isn’t required.!"*?!l

We'll search databases like Web of Science, PubMed,
Scopus, ProQuest, Cochrane, and SID for English and
Persian articles published in the last decade. Using
relevant keywords, standard search methods, and
appropriate operators, we'll locate scientific resources.
Applying inclusion/exclusion criteria, we’ll identify
articles about hospital mass casualty response plans. After
selecting studies, we’ll evaluate their methodology and
choose credible sources. Beyond published articles, we’ll
also search gray literature like Theses, organizational
documents, response plan reports, and valid guidelines.
Websites of disaster management organizations (e.g.,
FEMA and WHO) will be reviewed too. At this stage,
EndNote will manage resources while MAXQDA 2020
organizes and analyzes texts. Through document review,
we’ll identify global components of hospital trauma
response plans to use in Phase 2 interviews. Source
selection will prioritize relevance to hospital response
programs for mass trauma casualties worldwide [Figure 2].

Search strategy
To achieve an effective search strategy, an initial search
was conducted on Google Scholar and organizational
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websites. The following groups of concepts were
extracted from the articles:

(Mass Casualt* OR mass catastroph* OR mass disasters
OR muass fatalit*) AND Hospital* AND (Trauma* OR
Injur* OR Wound*)

Then, for each of the valid national and international
databases, the primary search strategy was defined as
shown in Table 1.

The second phase: Semi-structured interview
The second phase of the study is aimed at identifying
the components and entities of the mass casualty
response plan in hospitals within the country’s health
sector, utilizing semi-structured interviews. In-depth
semi-structured interviews are considered a common
source of qualitative data in qualitative research and
the health sector, and they are one of the most prevalent
methods of data collection.**!

The interview question guide in this study is derived from
the results of the first phase. The study population at this
phase includes managers of health systems in hospitals,
emergency organizations, the treatment department of
universities, emergency medicine specialists, emergency
physicians, head nurses, emergency nurses, clinical
supervisors in hospitals, secretaries of hospital crisis
committees, disaster and emergency health professors,
and technical experts and specialists in managing mass
trauma casualties in hospitals and the health sector.
At this phase, purposeful sampling will continue until
saturation of opinions is reached. Participants” consent

8 | @

Identify Global Components

Determine the key components of a
global mass casualty response plan

o o
(
4 . Organize Resources

Use software to manage and organize the

) collected data

-
) Select Credible Sources

> Choose the most reliable and relevant sources

J for further analysis
Examine the methodologies used in the selected

studies
/ Evaluat
/1 Tan
/S . Assess the credibility and relevance of selected

sources

C)’ Collect Data
)
)

2 |63

Figure 2: Phase 1: Developing a Mass Casualty Response Plan

Gather relevant articles and gray literature from
various databases and organizations

Conduct Scope Review

Perform a structured review of existing literature to
understand the research landscape
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Table 1: Search strategy

Database Syntax Results

PubMed (((Mass Casualt*[Title/Abstract]) AND (Hospital*[Title/Abstract])) AND (Trauma*[Title/Abstract] OR Injur*[Title/ N: ?
Abstract] OR Wound*[Title/Abstract])) OR (((“Mass Casualty Incidents’[Mesh]) AND (“Hospitals’[Mesh])) AND
(“Wounds and Injuries”[Mesh] OR “injuries” [Subheading] OR “Trauma Centers”’[Mesh]))

Web of (Mass Casualt* OR mass catastroph* OR mass disasters OR mass fatalit) AND Hospital* AND (Trauma* OR Injur*

Science OR Wound*) (Topic) in Web of Science Core Collection (A& HCI, BKCI-SSH, BKCI-S, CCR-EXPANDED, ESCI, IC, N: ?
CPCI-SSH, CPCI-S, SCI-EXPANDED, SSCI)

Scopus (TITLE-ABS-KEY (trauma* OR injur* OR wound*) AND TITLE-ABS-KEY (hospital*) AND TITLE-ABS-KEY ((mass N: ?
AND casualt*))) AND PUBYEAR>2010 AND PUBYEAR>2010

Embase ‘mass casualt*:ti, ab, kw AND hospital*:ti, ab, kw AND (trauma*:ti, ab, kw OR injur*:ti, ab, kw OR wound*:ti, ab, kw) N: ?
AND [2011-2022]/py

Cochrane ((Trauma* OR Injur* OR Wound*):ti, ab, kw AND (Hospital*):ti, ab, kw AND (Mass Casualt*):ti, ab, kw) OR (MeSH N: ?
descriptor: [Wounds and Injuries] explode all trees AND MeSH descriptor: [Wounds and Injuries] explode all trees
AND MeSH descriptor: [Trauma Centers] explode all trees)

ProQuest abstract((Mass Casualt* OR mass catastroph* OR mass disasters OR mass fatalit*) AND Hospital* AND (Trauma* N: ?
OR Injur* OR Wound*)) OR subject((Mass Casualt* OR mass catastroph* OR mass disasters OR mass fatalit*)
AND Hospital* AND (Trauma* OR Injur* OR Wound*)) OR title((Mass Casualt* OR mass catastroph* OR mass
disasters OR mass fatalit*) AND Hospital* AND (Trauma* OR Injur* OR Wound*))

Wiley “(Mass Casualt* OR mass catastroph* OR mass disasters OR mass fatalit*) AND Hospital* AND (Trauma* OR N: ?
Injur* OR Wound*)” in Abstract

Ovid ((Mass Casualt* or mass catastroph* or mass disasters or mass fatalit*) and Hospital* and (Trauma* or Injur* N: ?
or Wound*)).kw. or ((Mass Casualt* or mass catastroph* or mass disasters or mass fatalit*) and Hospital* and
(Trauma* or Injur* or Wound*)).ab. or ((Mass Casualt* or mass catastroph* or mass disasters or mass fatalit*) and
Hospital* and (Trauma* or Injur® or Wound*)).ti., limit 2 to yr="2011 -Current”

CINAHL TI ( (Mass Casualt* OR mass catastroph* OR mass disasters OR mass fatalit*) AND Hospital* AND (Trauma* N: ?

OR Injur* OR Wound*) ) OR AB ( (Mass Casualt* OR mass catastroph* OR mass disasters OR mass fatalit*)
AND Hospital* AND (Trauma* OR Injur* OR Wound*) ) OR MW ( (Mass Casualt* OR mass catastroph* OR mass
disasters OR mass fatalit*) AND Hospital* AND (Trauma* OR Injur* OR Wound*) )

*were included in the search strategy (Web of Science Core Collection) A&HCI: Arts & Humanities Citation Index; BKCI-SSH: Book Citation Index ;Social Sciences
& Humanities; BKCI-S: Book Citation Index; Science; CCR-Expanded: Current Chemical Reactions; Expanded; ESCI: Emerging Sources Citation Index; IC:
Index Chemicus; CPCI-SSH: Conference Proceedings Citation Index; Social Science & Humanities; CPCI-S: Conference Proceedings Citation Index; Science;

SCI-Expanded: Science Citation Index Expanded; SSCI: Social Sciences Citation Index; CINAHL: Cumulative Index to Nursing and Allied Health Literature

will be obtained before the interviews begin. The research
objectives and a summary will be explained to the
interviewees by the researcher.

All interviews will be recorded and transcribed, and
the transcriptions will be uploaded into MAXQDA 2020
for coding and data analysis. The qualitative content
analysis method, one of the most common approaches
in qualitative research, will be employed. This method
includes three main stages: preparation, organization, and
reporting.** Participants in the study must have at least
5 years of recent experience in the field of mass trauma
casualty management, as well as prior involvement
in such incidents. Individuals who meet these criteria
but withdraw from participation during the interview
process or are unable to continue due to unforeseen
circumstances will be excluded from the study.

First, the main categories will be identified, and the
themes from the interviews will be coded accordingly.
To ensure the accuracy of the data analysis, the coded
material will be shown to some interviewees for
corrective feedback [Figure 3].

The third phase: Focused group discussion
The development of the initial model for the mass casualty
response plan resulting from traumatic incidents will take
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place through a focused group discussion. The interaction
among participants in this discussion will lead to the
generation of opinions and data that may not have been
identified in previous phases or individual questions.
The group will consist of 6-10 individuals who are
purposefully selected by the research team and are experts
with experience in the field of study. The initial selection of
individuals to participate in this phase of the study will be
conducted purposively by the research team. Those who
agree and provide consent will be included in the study.

The findings identified by the researchers will be shared
with the participants, and the discussion questions
will be addressed, allowing individuals to express
their opinions. Initially, the questions will be simple,
followed by more challenging ones, and the discussion
will continue until saturation is reached. The session
will be recorded for evaluation purposes, and additional
meetings will be held if necessary. At the end, the
data will be categorized, evaluated, and analyzed.
Ultimately, the initial response plan for mass casualties
resulting from traumatic incidents in hospitals will be
developed [Figure 4].

The fourth phase: Drill
To validate the plan for responding to mass casualties
from traumatic incidents in hospitals within the
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Conduct
Semi-Structured
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Components
and Entities
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of the response plan

Gather qualitative data
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Ensure ethical
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Record aud Translgll',ilpotaigns to
'II'ransc.nbc MAXQDA
nterviews

Prepare data for analysis

Document and convert
interviews to text

Apply qualitative content
analysis

Figure 3: Phase2: Semi-Structured Interview

healthcare sector, developing and conducting drills
and exercises based on real scenarios, as well as
precise training and planning, are key components
for preparedness. The exercise is a focused activity
conducted in simulated conditions using available
resources, similar to the actions individuals would take
in real situations. One of the most important goals of the
exercise is to strengthen and enhance readiness in order
to test the policies, programs, and training provided to
staff.”® Ultimately, these exercises create opportunities
to increase the skills and knowledge necessary for
responding to incidents.?!

To conduct the exercise, it is essential to develop and
write understandable, realistic, and logical scenarios.
In other words, a scenario is a text that describes a set
of organized, meaningful, and related incidents and the
specific outcome resulting from them. In the context of
the healthcare system’s preparedness for disasters and
emergencies, a scenario refers to a text in which events are
described that disrupt the normal operations of healthcare
service providers due to an incident or that threaten the
health and lives of the public, patients, and staff.

6

9 Conduct Group Discussion
Experts engage in a focused discussion to generate ideas

Share Findings

Researchers share initial findings with participants

Address Discussion Questions

Participants address questions, starting with simple ones

Record Session

The session is recorded for evaluation purposes

Analyze Data

Data is d, evaluated, and analyzed

Develop Response Plan

The initial response plan for mass casualties is developed

Figure 4: The third phase: focus group discussions (FGDs)

Designing the exercise involves creating a realistic
scenario that encompasses all possible and probable
events related to the organization following the
occurrence of the specified incident. Thus, the response
program developed will undergo evaluation and
validation [Figure 5].

Discussion

The healthcare system in Iran faces significant challenges
in managing mass casualties resulting from traumatic
incidents. Hospitals, as the primary responders to
such incidents, face multiple operational and logistical
difficulties. To address these issues, this research aims
to develop a straightforward, practical, and operational
response plan tailored to hospitals across the country.
By considering local conditions, resource capacities, and
contextual factors, the proposed plan seeks to enhance
preparedness and response efficiency. The outcomes of
this research are expected to provide valuable insights
and actionable recommendations for policymakers
and decision-makers at the national, regional, and
provincial levels. Additionally, the development of
this operational plan will lead to the adoption of a
unified and standardized protocol, ensuring timely
and high-quality service delivery to the injured. As a
protocol study, this research anticipates challenges in
implementation, including resource constraints and
staff training.

Limitations and recommendations
1. Scope of the Study
¢ Limited Generalizability: The findings may not
apply to all hospitals, especially those in different
regions or with varying resources.
2. Data Collection Challenges
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Figure 5: The fourth phase: Drill

* Access to Sensitive Information: Gaining access
to data on past incidents may be difficult due to
privacy concerns.

¢ Reliability of Data: The quality of historical data on
MClIs may vary, affecting the study’s conclusions.

3. Stakeholder Engagement

e Variability in Participation: Different levels of
engagement from hospital staff and management
may affect the study’s outcomes.
Resistance to Change: Existing protocols may
be difficult to alter due to institutional inertia or
resistance from staff.

Conclusion

This protocol study will develop a Hospital Response
Plan for Mass Casualties in Traumatic Incidents.
As a foundational research document, the protocol
study article establishes the complete methodological
framework before data collection, detailing study
objectives, participant selection criteria, implementation
processes, data collection procedures, and analytical
methods to guide the rigorous execution of the research.
The proposed response plan aligns with WHO's
Hospital Safety Index and emphasizes interdepartmental
coordination and resource optimization.
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