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ABSTRACT

Introduction: Terrorist incidents involving mass casualties are critical challenges for
healthcare systems, particularly in high-risk regions. Hospital preparedness and coordinat-
ed clinical response are key determinants in reducing morbidity and mortality. This study
aimed to localize the Mass Casualty Management (MCM) protocol and evaluate its effec-
tiveness on the clinical response team at Khatam-Al-Anbia Hospital, Zahedan.

Methods: This was a program development and evaluation study with a quasi-experimen-
tal approach. The MCM protocol was adapted based on international guidelines and con-
textualized to the hospital’s resources, needs, and operational limitations. The educational
program was designed and implemented using Simulation-Based Education (SBE) and
Team-Based Learning (TBL) for emergency department staff and related units. Data were
collected qualitatively through structured observation of team performance, debriefing ses-
sions, and content analysis of participants’ experiences.

Results: Qualitative findings revealed that the localized educational program led to im-
proved team coordination, enhanced clinical decision-making in crisis conditions, strength-
ened functional integration within the Incident Command System, and increased confidence
and preparedness among staff in responding to mass-casualty terrorist events. Participants
reported realism, applicability, and contextual suitability of the localized protocol as major
strengths of the program.

Discussion: The Localization of the MCM protocol combined with scenario-based clinical
training effectively enhances hospital response preparedness for mass-casualty terrorist in-
cidents. Integrating such training into annual hospital education programs and expanding it
to other disaster scenarios is recommended.
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Extended Abstract

Introduction:

errorist attacks and other mass-casualty
I incidents may generate a large number
of injured individuals within a short
period and rapidly overwhelm routine hospital
capacity. A sudden increase in demand for triage,
treatment, transportation, security, communication,
and resource allocation requires an organized and
coordinated response. Mass Casualty Management
is a systematic approach to optimizing limited re-
sources in order to save the greatest possible num-
ber of casualties. Effective MCM should be imple-
mented through an Incident Command System and
coordinated participation from clinical, managerial,
logistical, and security personnel.

Although international MCM guidance is avail-
able, direct transfer to hospitals with different re-
sources, staffing patterns, and organizational struc-
tures may be ineffective. Sistan and Baluchestan
Province has experienced security-related and
traumatic incidents, and Khatam-Al-Anbia Hospi-
tal in Zahedan serves as a major referral center. A
protocol was therefore needed that preserved inter-
national principles while reflecting local resources,
operational constraints, and security conditions.
This study aimed to localize an MCM protocol and
evaluate its contribution to clinical team prepared-
ness at Khatam-Al-Anbia Hospital.

Methods:

A developmental study with a quasi-experimen-
tal orientation and program-effectiveness evalua-
tion was conducted during 2023-2024. The overall
process included protocol design, contextual adap-
tation, staff education, simulation exercises, drills,
and evaluation. The hospital was selected because
of its role in managing trauma and security-related
casualties.

A total of 954 personnel received training. Par-
ticipants represented nurses, medical interns, order-
lies and patient transport staff, security personnel,
managers, emergency medicine specialists, general
practitioners, and other clinical professionals. This
multidisciplinary composition reflected the system-
wide nature of mass-casualty response and enabled

in Medical Education

participants to practice coordination across profes-
sional and departmental boundaries.

The localization process began with educational
and structural needs assessment and incorporated
experience from a five-day World Health Organiza-
tion MCM workshop. International standards were
reviewed and adapted to the hospital’s human re-
sources, equipment, command arrangements, and
operational limitations. The localized protocol un-
derwent content validation and was formally ap-
proved by the university executive board. Scenario-
based education was subsequently provided and
preparations for full-scale drills were completed.

The educational program integrated Simulation-
Based Education and Team-Based Learning. Con-
tent included the principles of mass-casualty man-
agement, the Incident Command System, two-level
triage, treatment and transportation, interdepart-
mental coordination, crisis communication, safety,
security, and scene control. The intervention com-
prised five operational phases: needs assessment
and preparation, theoretical and workshop-based
education, small-scale skills simulation, five four-
hour scenario-based drills, and evaluation, feed-
back, and revision through structured debriefing.

Data were collected using a crisis team-perfor-
mance checklist, an ICS evaluation form, partici-
pant experience records, and structured observation
by an evaluation team. Qualitative data were exam-
ined through thematic analysis. Selected indicators
of team performance and response time were also
recorded before and after the intervention to pro-
vide quantitative support for the qualitative find-
ings.

Results:

Implementation of the localized program im-
proved team coordination and interdepartmental
communication. Participants demonstrated a clear-
er understanding of their roles within the Incident
Command System and developed more organized
communication between command, triage, treat-
ment, transportation, security, and support func-
tions. Decision-making became more structured,
and individual actions were more consistently
aligned with collective operational objectives.
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The program also enhanced practical perfor-
mance, decision-making speed and accuracy, and
functional integration within the Incident Com-
mand System. Simulations enabled staff to prac-
tice triage, role allocation, resource management,
casualty flow, and transportation under realistic
pressure. Debriefing sessions provided opportuni-
ties to identify errors, analyze strengths, and revise
response procedures.

Participants regarded the realism, applicabili-
ty, and contextual appropriateness of the protocol
as major strengths. Localization ensured that the
protocol reflected actual staffing, equipment, and
organizational constraints rather than assumptions
derived from highly resourced settings. Conducting
multidisciplinary exercises in the real emergency
department also facilitated the translation of theo-
retical knowledge into coordinated practice.

Implementation challenges included initial resis-
tance among some staff members, insufficient time
for repeated practice, and the need for continuous
coordination between clinical and logistical depart-
ments. Participation and acceptance increased after
pilot exercises and debriefing sessions.

Conclusion:

The combination of simulation and team-based
learning was particularly appropriate for mass-
casualty management. Simulation provides a safe
environment in which teams can practice high-risk
decisions and learn from error without endangering
actual patients. Team-based learning emphasizes
shared responsibility, communication, and collec-
tive problem-solving. Since mass-casualty response
depends on coordinated system performance rather
than isolated individual competence, a multidisci-
plinary and scenario-oriented approach is more rel-
evant than lecture-based education alone.

Contextual adaptation represented another im-
portant strength. Protocols developed for highly
resourced centers may not be feasible in hospitals
facing limitations in staffing, equipment, or in-
frastructure. Localization increased practical rel-
evance and reduced the gap between international
recommendations and local capacity. Formal uni-
versity approval may also facilitate institutional
ownership and sustainability.

The findings indicate that preparedness training
should not be restricted to a single exercise. Recur-
rent drills are needed to maintain competence, ori-
ent newly recruited staff, and continuously improve
procedures. Since the evaluation was predominantly
qualitative and only limited quantitative indicators
were available, future prospective studies should
measure triage accuracy, response time, communi-
cation errors, resource utilization, retention of com-
petence, and patient-related outcomes.

A localized MCM protocol combined with Sim-
ulation-Based Education and Team-Based Learning
improved clinical team preparedness, interdepart-
mental coordination, confidence, decision-making,
and ICS performance at Khatam-Al-Anbia Hos-
pital. The model may be adapted to chemical in-
cidents, industrial accidents, natural disasters, and
other hospitals. Integration of MCM exercises into
annual hospital training, participation of prehospi-
tal emergency services and external agencies, and
long-term mixed-method evaluation are recom-
mended.
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