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Introduction   

 

Incidents that cause mass casualties, such as natural 

catastrophes, serious industrial mishaps, or severe road 

crashes, create pressure on medical systems struggling 

to take in large numbers of patients 1-4. The rapid growth 

of industries, as well as the high number of road traumas 

in Iran, leads to regular instances when many injured 

patients arrive 3. To manage such occasions, it is crucial 

to have an effective and unique hospital command of 

operations that is capable of fast mobilization of medical 

personnel and quick triage3-5. While structured 
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Background: Trauma-related mass casualty incidents (MCIs) can rapidly overwhelm hospital capacity and disrupt routine care processes. 

Hospitals therefore have central roles in receiving, triaging, treating, and coordinating casualty management. Despite the burden of 

trauma-related MCIs in Iran, evidence for hospital response planning based on expert experience remains limited. This study explored 

experiences of hospital experts involved in MCIs in Iran and developed a hospital response framework for traumatic mass casualty 

incidents. 

Methods: This study is qualitative in nature and was carried out in 2025 in eight provinces of Iran utilizing semi-structured interviews. 

The participants in this study were selected based on purposive and snowball sampling—eligibility factors included at least five years of 

hospital-based work experience involving traumatic MCIs. Data collection and analysis were conducted simultaneously until themes were 

saturated after analyzing a total of 20 interviews. Interviews were audio-recorded, transcribed verbatim in Persian, and analyzed using 

inductive thematic analysis. Lincoln and Guba's criteria ensured trustworthiness, and reporting followed the COREQ checklist. 

Results: A total of twenty individuals took part in the study. The analysis produced a total of seventy-four codes, eleven subcategories, 

and three main categories that concern the actions taken by hospitals across all stages of operation. The Immediate Stage, which 

consisted of the initial notification and the implementation of the Hospital Incident Command System, the use of surge capacity and 

resource management technology, triage and patient identification technology, work with communication and information technology, 

and security and traffic management practices, was noted. The Intermediate Stage included treatment and continuity of care, transfer, 

referral to other health care institutions, and management by specialists. The Continuing/Recovery stage was characterized by 

monitoring discharged patients and completing patient folders. 

Conclusion: The findings provided a three-phase framework for hospitals' response to traumatic MCIs based on the input of an expert 

panel in Iran. The framework mainly concentrates on coordinated command, quick expansion of capacity, organized flows of patients, 

involvement of specialists, mental care provided, and organized recovery efforts. It will allow hospitals to increase coordination in their 

responses, continue care provision, and improve the management of traumatic MCIs. 
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frameworks such as the Hospital Incident Command 

System (HICS) provide foundational response 

architecture, their practical execution often falters 

during acute surges2-4. Effective disaster management in 

healthcare, rather than strict administrative structures, 

hinges on operational processes that are capable of 

negotiation between resourcing surge expansion, 

delivery of quality clinical care, and severe resource 

constraints. It is imperative to comprehend local 

operational dynamics, which are critical to health 

disaster resilience building. 

Comparison with International Evidence 

International proof uncovers the fact that though 

principles of disaster response are globally accepted, 

their operational implementation varies according to the 

context of events. Healthcare systems of developed 

countries usually depend on the presence of established 

mutual assistance and partners, electronic tracking 

systems, and developed backup arrangements in order 

to cope with the effects of disasters. On the other hand, 

developing countries (LMICs) face serious problems 

such as the inability of their systems to adapt to the 

situation and delayed assistance from the outside, as 

well as the varying identification rate of the medical 

staff. Hospitals in Iran constantly face different 

operational obstacles in case of emergencies, starting 

with people converging on one hospital and ending with 

delayed inter-hospital coordination. In addition to that, 

though international regulations emphasize the 

significance of staff protection, practical help on the 

spot does not take place in many countries. Thus, the use 

of previously developed disaster models does not 

always seem appropriate. The research in local hospitals 

provides an opportunity to ensure the success of 

combining two different sides of the issue. The aim of 

the study is to investigate the experiences of hospital 

staff. 

 

Method 

Study Design and Objectives 

The research was performed in 2025 across eight 

provinces of Iran (Nebida, Tian, Moore, Golistan, 

Isfahan, Kerman, Mazandaran, Kermanshah, Semnan, 

and Hormozgan) using data acquired from in-depth 

semi-structured interviews through an inductive 

thematic analysis methodology. The provinces were 

purposefully selected to create a diversity of 

geographical characteristics, population characteristics, 

health service infrastructure, hospital referral capability, 

and trauma-related hazard exposure. They covered 

northern, central, western, southeast, and southern 

provinces and included hospitals that had advanced 

referral systems and provinces that had either limited 

resources or geographical dispersion. The choice of 

provinces was made to enhance provincial 

representation but did not aim to create a statistically 

representative sample from a national perspective. 

It aimed to explore the experiences of professionals 

previously involved in trauma-related mass casualty 

incidents in Iran. Participants included hospital and 

health system managers, emergency organization 

managers, managers of treatment departments at 

medical universities, emergency medicine specialists, 

emergency physicians, head nurses, emergency nurses, 

hospital clinical supervisors, secretaries of hospital 

crisis committees, professors of disaster and emergency 

health, and technical experts and specialists in hospital 

mass-casualty management. Purposive maximum-

variation sampling, supplemented by snowball 

sampling, was used to recruit information-rich 

participants with relevant experience aligned with the 

study objectives23. The selection of the first participants 

was done based on their job capabilities and their 

exposure to experiences with mass-casualty incidents. 

The successive participants were selected through 

referral from the previous participants24. The method 

has proven its value for obtaining subjects with relevant 

backgrounds and motivation to participate in the study. 

Qualitative research is a naturalistic interpretative 

methodology in which phenomena are studied in their 

natural environment25. 

Setting and Participants 

Sampling continued with the aim of achieving 

maximum diversity in profession, educational 

background, field of expertise, clinical experience, and 

organizational role. Data collection and analysis 

proceeded concurrently until thematic saturation was 

achieved-that is, no new codes or themes emerged from 

subsequent interviews. Code saturation was reached 

after 17 interviews and confirmed by three additional 

interviews, which generated no new codes or 

subcategories. 

In the interviews conducted, participants answered 

questions about their past experiences with MCI-related 

training and exercises. The participant-characteristic 

form did not delineate between the different kinds of 

HICS training candidates underwent, which made it 

difficult to collect participant-level frequencies 



Hospital Response to Trauma-Related Mass Casualty Incidents 

 

Trauma Monthly 2026;31(4):2028-2039 |  2030 

retrospectively. This is a methodological limitation 

acknowledged, since exposure to HICS in the past could 

have impacted their responses. The participants needed 

to have had a role in managing at least one incident of 

traumatic MCI. 

Data collection 

The researchers gathered data via semi-structured 

interviews conducted over a period of 25–78 minutes. 

To determine the recurring patterns of response related 

to various incidents, such as road-traffic accidents, 

earthquakes, explosions, fires, collapses, and events 

related to crowds, the sampling method referred to as 

maximum variation was used. Participants who had 

experienced multiple incidents in the past were 

interviewed and asked to give precedence to those 

incidents where they had acted as leaders directly. 

An interview guide based on relevant literature, with 

open-ended questions, was piloted (Table 1); pilot data 

(n=5) were excluded from final analysis. Initial 

interviews were held face-to-face in the provinces of 

Golestan and Isfahan, with subsequent sessions being 

conducted over secure videoconferencing. To minimize 

recall bias, considering the variable intervals since the 

incidents, the approach was chronological event 

reconstruction and specific probing. All sessions were 

audio-recorded with the written informed consent of the 

participant and were subsequently transcribed verbatim 

into Persian and checked for fidelity of transcription by 

a second researcher independently. 

Data analysis 

Data analysis was conducted concurrently with data 

collection using inductive thematic analysis based on 

the six-phase framework of Braun and Clarke. This 

approach was chosen for its flexibility and suitability for 

identifying patterns of meaning across diverse 

professional perspectives24. Following transcription, 

each interview transcript was read repeatedly to achieve 

familiarization with the data. Codes were generated 

independently by two researchers, and disagreements 

were sorted out through reflexive discussion. The 

process led to the development of a codebook, which 

was further refined through comparative analysis of the 

transcripts. An effort to improve analytical rigor 

entailed the independent coding of a portion of the 

transcripts by another qualitative research expert. After 

developing the codes, the main researcher reviewed all 

the transcripts to ensure uniformity in the coding of 

codes. Themes emerged through the identification of 

repetitive and coherent patterns that conveyed common 

meanings in the experiences of hospitals to MCIs. Data 

management and analysis were carried out using 

MAXQDA version 20 software (VERBI Software, 

Germany). Member checking was done in an effort to 

improve the credibility of the findings through the 

presentation of a summary of the preliminary themes to 

some participants for validation. 

Rigor and Trustworthiness 

To ensure the rigor of this qualitative study, Lincoln and 

Guba's criteria were applied. 

Credibility: Established through prolonged data 

engagement, member checking with five participants, 

and peer debriefing. 

Dependability: Ensured by maintaining a 

comprehensive audit trail and documenting all 

methodological decisions. 

Confirmability: Achieved through collaborative 

coding, direct participant quotations, and reflexive 

journaling. 

Transferability: Supported by rich contextual 

descriptions and detailed demographic data. 

Reporting Standards 

This study adhered to the COREQ guidelines for 

comprehensive and transparent reporting of qualitative 

research. 

Results 

A total of 20 experts participated in the study. 

Participants were 32 to 49 years old and had a mean 

professional experience of 16.45 years. Of them, 11 

were male and 9 were female. Detailed demographic 

and professional characteristics are presented in Table 

2. 

Analysis of the interview transcripts exploring hospital 

experts’ experiences of hospital responses to mass 

casualty incidents (MCIs) resulted in the identification 

of 74 codes, 11 subcategories, and three main 

categories. The main categories comprised: (1) Planning 

for immediate response at the onset of the incident 

(Immediate Phase), (2) Planning for stabilization and 

sustained response during the incident (Intermediate 

Phase), and (3) planning for recovery and 

demobilization after containment of the incident 

(Continued/Recovery Phase) (See Table 3). The 

complete list of codes and subcategories is provided in 

Supplementary Table 1. 
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Table 1. Semi-structured Interview Questions 

Sequence Question 

1 What impact did the mass casualty incident have on your hospital, and what was your role in responding to it? 

2 What new response requirements emerged in your hospital during the incident? 

3 
Which components of your hospital’s mass casualty preparedness or response plan functioned effectively, if 

applicable? 

4 How would you describe internal and external communication and information coordination during the response? 

5 What training or exercises had you completed related to mass casualty response prior to the incident? 

 

Table 2. Characteristics of the study participants 

No. Sex 
Work experience 

(years) 
Professional expertise Age 

Duration of interview 

(minutes) 

1 Male 12 Nurse Supervisor 34 31 

2 Male 15 Hospital Manager 41 38 

3 Female 11 Nurse 32 45 

4 Male 21 Nursing Manager 48 45 

5 Female 23 ED Head Nurse 45 52 

6 Female 11 Nurse Supervisor 46 55 

7 Female 12 Hospital Manager 44 40 

8 Male 17 Nurse Supervisor 47 66 

9 Male 15 Nurse 39 50 

10 Female 14 Nurse Supervisor 38 25 

11 Female 13 Nursing Manager 40 30 

12 Female 13 ED Head Nurse 38 68 

13 Male 23 ED Head Nurse 38 70 

14 Male 21 Emergency medicine specialist (EM) 42 70 

15 Male 26 Nurse 44 70 

16 Female 19 Nurse Supervisor 41 55 

17 Male 15 DEH Academic Staff 43 78 

18 Male 16 Nursing Manager 40 38 

19 Female 14 DEH Academic Staff 44 30 

20 Male 18 Hospital Manager 49 35 

EM: emergency medicine; ED: emergency department; DEH: Disaster and Emergency Health 

 

Table 3. Main categories, subcategories, and number of codes identified through data analysis 

Main Categories Subcategories 
Number of 

Codes 

Immediate Phase 

Initial Notification and HICS Activation 

Surge Capacity and Resource Management 

Triage and Patient Identification Systems 

Communication and Information Management 

Security and Traffic Control 

42 

Intermediate Phase 

Treatment and Continuum of Care 

Transfer and Referral Patients to Other Medical Centers 

Specialist Physician Management 

Activation of the Social Work and Psychology Unit 

28 

Continued/Recovery Phase 
Follow-up of Discharged Patients 

Verification and Completion of Trauma Patient Files 
4 

 

 

Immediate Phase 

According to the point of view of the involved 

individuals, the hospital’s response plan during an MCI 

is one of the most important aspects of the community’s 

ability to be resilient. The primary role played by the 

plan is to help the hospital move from its regular 

functioning to responding to the MCI. In this way, the 

plan helps manage the large number of patients in an 

organized manner. 

Initial Notification and HICS Activation 

According to participants, the Initial Notification and 

HICS Activation component is the starting point of the 

hospital emergency response. It begins with pre-hospital 

EMS notification, followed by immediate notification of 
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the Incident Commander and activation of HICS. As 

expressed by participant No.4: “The first alert about the 

event was made by the hospital staff on social media, 

and soon after, the Emergency Operations Center 

alerted the hospital personnel that there may be 

numerous casualties coming into the hospital in the near 

future, therefore activating the crisis code.” As 

expressed by participant No.1: “Once the event is 

confirmed from reliable sources, the hospital supervisor 

needs to evaluate the magnitude of the event, casualties, 

injuries, etc., in order to activate the HICS.” 

Surge Capacity and Resource Management 

From the participants’ perspective, effective response to 

mass casualty incidents depends on rapid expansion of 

hospital capacity and organized resource management. 

These activities include the discharge or transfer of 

eligible patients, making beds available, use of alternate 

space, supply of essential equipment, and continuous 

evaluation and requisition of resources as per the 

response capacity. According to participant No.1: “In 

order to increase the capacity of emergency 

departments, outpatients must be discharged, and in-

patients need to be either discharged or transferred, and 

beds from other wards must be made available for 

incoming patients.” According to participant No.14: “If 

casualties are more than what can be handled in the 

hospital, alternate pre-arranged places such as hallways 

or mosques may be utilized for increasing hospital 

capacity.” According to participant No.10: 

“Consumable medical supplies and equipment must be 

available in predetermined quantities in emergency 

departments and crisis inventory.” According to 

participant No.9: “Hospitals must evaluate the 

availability of equipment and resources even before the 

occurrence of any disaster and estimate the amount of 

resources needed as per the response capacity.” 

Triage and Patient Identification Systems 

The participants have indicated that this process starts 

with mass casualty triage in order to sort out the 

casualties based on urgency. In order to minimize 

internal crowding and keep up the flow, triage should 

take place outside the emergency room, normally within 

a triage tent. As indicated by participant No.10: “Triage 

outside the emergency room should be equipped with 

sufficient material, especially enough triage tags and 

patient transportation material, such as wheelchairs and 

stretchers.” According to participant No.1: 

“Registration of patients either manually or 

electronically is very important in order to prevent 

mistakes in the identification and registration of the 

patients, especially for green-tagged patients released 

after initial triage.” 

Communication and Information Management 

Participants believed that Communication and 

Information Management was central to the hospital’s 

response to mass casualty incidents. It begins with 

managing internal communication tools and patient 

tracking and documentation systems to maintain a clear 

real-time overview. As stated by participant No.7: 

“Communication between hospital departments and the 

incident commander must remain reliable, and if 

problems arise, alternatives such as walkie-talkies and 

backup technical support should be used.” As stated by 

participant No.5: “Overcrowding and heavy workload 

may lead to loss or corruption of system data and patient 

records, which can be prevented by an experienced 

medical records specialist verifying and archiving 

documents.” 

Security and Traffic Control 

Participants identified Security and Traffic Control as 

essential for maintaining a safe and organized hospital 

environment through lockdown procedures, access 

control, law enforcement collaboration, and traffic 

management. Participant No. 15 stated: “In mass 

casualty incidents, the hospital grounds and emergency 

department often become overcrowded… Physical 

security personnel, in cooperation with law 

enforcement, must monitor the entrance… to prevent 

this problem”. Participant No. 6 emphasized that: 

“Traffic police should play an active role in preventing 

traffic congestion… and ensuring that medical staff and 

doctors can reach the hospital… to ensure full 

coordination”. 

Intermediate Phase 

The Intermediate Phase was regarded by respondents as 

a necessary process of MCI treatment in hospitals. The 

Intermediate Phase is responsible for continuity of 

treatment, patient flow management, timeliness of 

specialists' interventions, and psychological support. 

The Intermediate Phase assists in shifting from 

emergency interventions to continuous treatment 

without compromising treatment continuity and 

overcrowding. Four sub-categories have been derived: 

Treatment and Continuity of Care, Transfer and Referral 

to Other Medical Centers, Specialist Physician 

Management, and Social Work and Psychology Unit. 

Treatment and Continuity of Care 
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Treatment and Continuity of care were considered 

essential in emergencies. The hospital maintains 

uninterrupted care by coordinating the emergency 

department, operating rooms, inpatient wards, 

paraclinical units, and blood bank. Key elements 

included department-wide preparedness to prevent 

emergency department overcrowding and ensure its 

capacity for new cases, as well as the requirement of 

adequate staffing, surgical instruments, sterile packs, 

and sterilization in the operating room. As per 

participant No.11: "Other departments should be 

prepared for the reception of patients for further 

treatment in order for the emergency department to 

avoid overcrowding and ensure the capacity for new 

casualties." As per participant No.8: "The efficiency of 

operations in the operating room is dependent on 

sufficient personnel, enough surgical instruments and 

sterile packs, and sterilization through the Central 

Sterilization Unit." 

Transfer and referral patients to other medical centers 

Patient transfer and referral to other medical centers 

were highlighted as important components of MCI 

response. An efficient transfer and referral system helps 

prevent frontline hospitals from exceeding surge 

capacity and supports continuity of care by using the 

capacity of other hospitals. As stated by participant 

No.2: “Utilizing the capacity of other hospitals through 

ambulance transfers can help manage mass casualties, 

and factors such as distance between cities and 

hospitals, as well as ambulance capacity, are influential 

in this matter.” 

Specialist Physician Management 

In the current study, it was noted that the management 

of Red-Tag casualties involved much more than primary 

triage. The participants pointed out the need for prompt 

involvement of experts such as anesthesiologists, 

orthopedists, general surgeons, and radiologists in order 

to intervene promptly. According to Participant No.13: 

“Surgeons and anesthesiologists should be immediately 

available. Involvement of a general surgeon for red-tag 

casualties transferred into the OR can facilitate timely 

intervention.” 

Activation of the Social Work and Psychology Unit 

It is worth mentioning that psychological effects need 

proper handling alongside the recovery of supply and 

operation. It is noted that proper psychological help will 

help reduce stress and other implications. According to 

participant No.7, “The hospital should be able to 

provide psychological assistance using social workers 

and psychologists to help reduce stress and anxiety for 

patients and their families.” 

Continued/Recovery Phase 

From the participants’ perspective, the 

Continued/Recovery Phase of hospital MCI response is 

important for restoring routine functions and improving 

post-incident preparedness. It supports a structured 

transition from response to recovery. Two subcategories 

were identified: Follow-up of Discharged Patients and 

Verification and Completion of Trauma Patient Files. 

Follow-up of discharged patients 

It was highlighted that during the period of activation of 

surge capacity, there are patients in the hospitals who 

are discharged in order to have extra beds; hence, there 

should be proper documentation in case more attention 

is required for them. Participant no. 15 highlighted this 

as follows: “In the post-recovery phase, a list of 

discharged casualties should be available along with a 

follow-up officer to contact them.” 

Verification and completion of trauma patient files 

The present study showed that the medical records unit 

must accurately collect and organize casualties’ identity 

and treatment documentation so it can be provided to 

relevant organizations when needed. As stated by 

participant No.9: “Many casualties later seek medical 

records to pursue claims with insurance companies and 

other organizations, so maintaining complete records is 

essential in the recovery phase.” 

Discussion 

This qualitative study established an operational, phase-

based hospital response framework for trauma-related 

MCIs in Iran, synthesizing healthcare experts' 

perspectives across three core phases, 11 subcategories, 

and 74 codes. 

Immediate Phase 

The first phase pointed out an important disconnect 

between administrative readiness and actual execution. 

Consistent with previous research findings26, 

operational effectiveness depends more on well-defined 

criteria and strong interorganizational coordination than 

on strict procedures. Though standardizing the process 

of communication speeds up HICS activation27, over-

centralization is likely to result in communication 

bottlenecks under poor communication conditions2,3; 

thus, command systems have to achieve an appropriate 

balance of formal and informal control. 
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Expansion of surge capacity should be functional rather 

than just physical. Quick expansion of the capacity of 

space without an increase in the number of diagnostic 

and staffing capacities only shifts the problem 

downstream. Reverse triage and early discharge help to 

free beds27,28, but require proper medical control to 

avoid transferring the risk3. In our local environment, 

pre-tested capacity from outside organizations (halls or 

community centers nearby) may be considered a flexible 

additional capacity, when logistics and clinical 

requirements are met beforehand. 

Effective triage and patient identification must function 

as dynamic, continuous reassessments across entry, 

treatment, and transfer points, rather than isolated 

events29-31. While external triage posts relieve 

emergency department saturation29, their efficacy relies 

entirely on synchronization with downstream definitive 

care pathways. Finally, security and traffic control 

remain interdependent with clinical throughput; 

adaptive perimeter lockdowns and law enforcement 

coordination prevent overcrowding while preserving 

essential ambulance ingress and staff mobilization31-33. 

Ultimately, immediate phase effectiveness depends on 

the dynamic synchronization of command, surge, triage, 

and security functions. 

Intermediate Phase 

This step involves managing patient flow and sustaining 

care continuity. Continued response hinges on planned 

pathways and transfers among different departments to 

avoid overload in the emergency room34. For continuity 

in critical departments such as the ICU, operating 

theatres, and diagnostic departments, an effective 

system of identification is required. With the transfer of 

patients among different teams, any problem that arises 

from reconciling different temporary IDs can result in 

medication errors, incomplete diagnosis, and delayed 

treatment35. Patient management tools have to be 

systematic to guarantee proper data continuity from 

surge to discharge. 

Inter-hospital transfers are important for balancing the 

burden on the hospitals involved in the trauma networks. 

However, lack of coordination in patient transfer creates 

problems for the receiving hospital; coordination is 

necessary in trauma networks with the help of regional 

command, capacity data, and transport36. In addition, a 

second surgery triage should move from decision-

making at an individual level to an organized, protocol-

driven framework involving emergency medicine, 

anesthesia, and surgery. 

Lastly, mental health services play an important part in 

the operations rather than being supportive of the 

operations. Psychological first aid and structured 

support for patients, families, and personnel, especially 

when considering vulnerable groups such as children, 

are essential to the HICS process in order to cope with 

acute stress reactions and separation from family 

members37. 

Continued/Recovery Phase 

There were also fewer qualitative codes in the 

Continued/Recovery Phase, reflecting the fact that 

recovery planning after the acute period is still less 

operationalized than acute triage. This mismatch is 

essential due to the fact that early surge response plans 

like reverse triage and rapid discharge pass unaddressed 

medical and psychosocial risk factors on to the 

community. Hence, recovery planning must begin 

during the acute phase of disaster response rather than 

waiting until the surge ends. Follow-up for discharged 

patients (both premature evacuations of inpatient and 

green-tagged patients) must be conducted in order to 

identify any overlooked injuries, any medical problems, 

and psychosocial distress while also clarifying 

outpatient treatment options38. Instead of an unworkable 

universal follow-up plan, a risk-based follow-up 

strategy for rapidly discharged or high-risk patients 

using telemedicine connections and primary care 

connections must be pursued. Documentation review 

post-incident is just as important. Lack of 

documentation affects patient safety and medical 

continuity39. In order to avoid distracting clinicians 

away from their work during surge times, hospitals must 

use a standard minimum dataset during the acute phase 

and then reconcile during the continued/recovery phase. 

As a whole, it is clear that hospital MCI management is 

a continuum where each stage depends on another rather 

than being three independent processes. Namely, acute 

capacity expansion directly determines what further 

documentation and follow-up should be done. Even 

though it varies from one setting to another, depending 

on whether it is a rural or tertiary institution, this 

framework gives a well-defined basis for being ready 

for such situations. 

Role of Technology in MCI Response 

Some digital technologies might also aid many aspects 

of the suggested framework. Digital patient 

identification and tracking, real-time dashboards, 

interoperable health record systems, telemedicine, and 

hospital capacity monitoring systems might facilitate 
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situational awareness, communication, patient 

distribution, and documentation continuity throughout 

response phases40,41. AI-enabled triage might also assist 

healthcare providers in synthesizing vital signs, injury 

patterns, and resource availability, as well as identifying 

patients who need urgent reassessment42. However, such 

solutions must complement rather than substitute 

trained healthcare providers since algorithm 

performance might deteriorate in case of overcrowding, 

missing data, infrastructure breakdowns, and 

population-specific peculiarities. Thus, their 

introduction will also require local validation, human 

oversight, interoperability, cybersecurity and privacy 

protections, training, and planned manual backups43. In 

areas where resources are limited, emphasis should be 

placed on cost-effective technologies that continue 

functioning regardless of power outages and network 

failures43,44. Future simulations could assess whether 

these technologies increase the accuracy of triage, 

tracking continuity, communication reliability, and 

transfer decision-making without causing delays, 

biases, or risks related to the over-reliance on 

automation44. 

Applicability and Adaptation for Different Hospital 

Settings 

This suggested framework consists of certain principles 

that are not supposed to be used in a standardized 

format. It is essential to customize the framework to 

every hospital's environment, including geographic 

position, the level of care, type of ownership, governing 

structure, personnel, facilities, and resources. Urban and 

tertiary hospitals are to implement all the framework 

components in the context of multidisciplinary teams, 

specialized departments, sophisticated diagnostics, and 

incident command. Rural and primary-care hospitals 

need to concentrate on the issues of fast triage and 

stabilization, cost-effective surge capacity, 

communication, and timely transfer to referral centers as 

the specialist staff, blood, operating rooms, and 

intensive care unit resources may be inadequate3,29,32. 

Teaching hospitals can benefit from the use of residents, 

educational experience, simulation activities, and 

multidisciplinary committees, although role definition 

and supervision will be needed. Non-teaching hospitals 

will need less complicated protocols, cross-training, 

referral arrangements, and technical assistance30,31,45. 

While military hospitals could focus on command 

discipline, security, preparedness, and response to 

conflict-related injuries, civilian hospitals need to 

improve cooperation with EMS, governmental 

agencies, and other community resources5,8,9. Public 

hospitals may be more burdened and restricted by their 

resources; private hospitals, on the other hand, may be 

less restricted in their procurement but different in their 

economic, legal, and referral considerations. 

Governance structures and resource-allocation 

mechanisms should thus be locally determined28,29. 

Adaptations should take place in all three stages of the 

framework-its immediate, intermediate, and 

continuity/recovery stages. Every hospital will need to 

assess hazards and capabilities locally, determine its 

critical and adaptable features, and then adapt the 

framework and evaluate the adaptations through drills 

and Plan–Do–Study–Act loops. Context-specific 

indicators such as time of activation of the command 

system, surge capacity, accuracy of triage, delays in 

transfers, psychosocial care, follow-up care, and 

documentation completeness will inform revisions. 

Alternative locations for surge capacity that are 

culturally and operationally appropriate could also be 

considered within local adaptations. 

Adaptability of the Framework Across Diverse Mass 

Casualty Incident Scenarios 

The suggested model cannot serve as a universal 

guideline for MCIs of any kind. Rather, it proposes an 

operational core that consists of incident command 

system activation, fast triaging, expansion of surge 

capacity, communication, resource allocation, 

psychosocial interventions, and continuity of care. The 

implementation of the model should take into account 

the nature of the event, casualty profile, residual 

hazards, security situation, infrastructure availability, 

and specialized interventions1,6,7,35. 

Regarding road traffic MCIs, which are especially 

common in Iran, the most important considerations 

include fast triaging, bleeding control, stabilization, 

surgical readiness, and proper distribution of casualties 

depending on the severity of injuries and hospital 

capacity3,18,26,30. On the contrary, terrorism and military 

conflicts require security and health care sector 

cooperation, control of hospital access, secondary threat 

preparation, provision of a safe clinical environment, 

and continuity of care amid continuous threat8,34,46. 

Earthquakes and floods can at one and the same time 

result in injuries and disruptions in transport, utilities, 

communications, staffing, and logistics. Consequently, 

situations such as these demand decentralized planning, 

alternative treatment locations, adaptive surge capacity, 

and long-term logistics13,15,16,31. 



Hospital Response to Trauma-Related Mass Casualty Incidents 

 

Trauma Monthly 2026;31(4):2028-2039 |  2036 

Incidents in industries involving the presence of any 

hazard involving chemicals or radiological agents will 

need assessment of the hazard, protection of responders, 

access restriction, decontamination, and 

decontamination before proceeding with further 

treatment in uncontaminated areas. In view of the fact 

that these incidents may involve illnesses arising from 

exposure along with traumatic injuries, standard trauma 

triage will have to be followed by hazard-specific triage 

and consultation6,7,35. Children involved in mass 

casualty incidents will need age-appropriate triage, 

appropriate dosage of equipment and medicines, 

protection, family identification and reunification, and 

psychological assistance9. Burn disasters require 

immediate identification of airway injury, specific burn 

management, hypothermia prevention, and rapid 

coordination with regional burn centers, since capacity 

may be quickly overwhelmed47. 

Thus, operationalization of the framework will take 

place through scenario-specific annexes, pre-defined 

activation criteria, referral procedures, and resource 

inventories. The modifications will have to be tested 

using hazard-specific tabletops and simulation 

exercises, as preparation for one incident type does not 

automatically lead to preparedness for another2,5,27,48. 

This modular system allows standardized core functions 

and customized response to different traumatic MCI 

situations. 

Limitations and Future Research 

Some senior hospital managers and policymakers could 

not participate, which may have limited representation 

of managerial and policy perspectives. Telephone and 

online interviews improved participation but may have 

reduced observation of nonverbal communication and 

rapport. Future research should evaluate the proposed 

Immediate, Intermediate, and Continued/Recovery 

Phases in diverse hospitals using larger samples and 

quantitative or mixed-methods designs. The research 

should measure coordination, flow, and continuity of 

care, resource utilization, and hospital performance; test 

various response plans; and explore training, 

simulations, and exercises in order to gauge feasibility 

and effectiveness and make further revisions. The time 

frame between the index MCI and the interview was not 

consistently documented among all study subjects. Even 

with the use of chronological and event-oriented 

questioning in an attempt to help the subject recall the 

events, those participants who had been through the 

event much earlier might have given a less clear and 

reconstructed account of the event. 

Comparison with International Models and Unique 

Contributions 

The three-phase structure identified in this study-

Immediate, Intermediate, and Continued/Recovery-

does not seek to replace established international 

disaster-response models. Instead, it operationalizes 

these models for trauma-related mass casualty incidents 

within actual hospital settings. In international 

guidelines, the process of MCI response in hospitals is 

always described as a multistage process consisting of 

command activation, surge capacity creation, managing 

patient movement, maintaining critical services, and 

recovery after the MCI. According to recent scientific 

research related to mass casualty management, 

presented in the 2025 systematic review and guideline 

update, there are several factors that play an important 

role in MCI response, including triage, logistics, 

transportation, and training1,2,49. As for ASPR TRACIE 

hospital response guidance, there are several crucial 

factors that should be considered during the initial phase 

of response1,2,49. An analysis of a hospital MCI 

preparedness and response plan in light of the Beirut 

explosion event of 2026 showed the presence of 

vulnerabilities regarding activation, communication, 

interdepartmental coordination, and resource 

mobilization. This analysis confirms the conclusion that 

success in MCI response relies less on theoretical 

preparedness plans and more on their direct 

operationalization50. Altogether, these references show 

that the phased approach to MCI response is 

internationally accepted, but what it really boils down to 

is adaptation of these general concepts into practical 

hospital protocols. 

The purpose of this study is to adapt the internationally 

accepted disaster response plans into a phased MCI 

framework based on the experience with this type of 

disaster in Iran. In addition to providing general initial 

response steps, this framework includes some critical 

localized aspects, such as the use of nearby public 

spaces to handle the surge, establishment of roles for 

specialist personnel during secondary surgical triage, 

and creation of documentation and discharge procedures 

for traumatized patients. 

Barriers to Implementation and Systemic 

Challenges 

Even though the existing results have provided insight 

into the key factors that should be taken into account 

when responding to trauma MCIs, the main problem is 

their consistent application in practice under emergency 
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conditions. Rapid incident command setup, triage 

process, and expansion of capacities were seen by 

respondents as the key points. However, their narratives 

reveal that many organizational weaknesses limit their 

implementation. It is consistent with the evidence that 

shows that, even though there are preparedness plans, 

the hospitals have problems in logistics, coordination, 

and evaluation2,48,51,52. 

One of the key barriers that arise is the difference 

between policies and the ability to implement them. 

With the focus on coordination and roles in the research, 

it is clear that, for effectiveness, the ability to implement 

the authority lines and the activation process on a 

regular basis will be necessary. In similar environments 

and recent research, it has been seen that even though 

hospitals have incident management charts, most of the 

time, there is no functional emergency operations center 

and no subplans for hazard management51,52. It has been 

seen that communication continues to be a challenge in 

implementation. It has been observed that with clinical 

needs arising simultaneously in an MCI, communication 

becomes difficult. 

The results further indicate that surge strategies, such as 

reverse triage and the use of alternative care areas, are 

operational only when supported by pre-arranged 

logistical readiness. Evidence shows that hospital 

command functions are often more developed than 

logistics. For instance, in recent evaluations, there have 

been reported high levels of preparedness in command, 

but lower readiness in supply chain management52. It is 

clear from these results that surge capacity is a multi-

faceted capacity encompassing staff, space, and 

supplies, and not merely bed capacity. It appears that the 

problems faced in MCI responses arise from existing 

barriers to coordination, logistics, and the 

institutionalization of training, and not the absence of 

conceptual understanding52,53. 

Actionable Recommendations for Hospital 

Implementation 

In implementing this concept, hospital organizations 

ought to set benchmarks for the process. The first steps 

will include identifying the thresholds for activating 

HICS, revising the system for staff recall, mapping the 

surge capacities, and developing procedures for 

transferring patients. Readiness will call for biannual 

multidisciplinary exercises (full-scale simulation 

exercises) assessed using performance indicators, 

including time for activation/recall, triaging, expansion 

of capacity, delays in transfers, and rates of follow-ups 

after 48-72 hours of discharge. 

Conclusion 

An expert-guided model was formulated in this study 

for hospitals’ management of mass casualty incidents in 

Iran, which involved three phases: The Immediate 

Phase, Intermediate Phase, and Continued/Recovery 

Phase. The Immediate Phase is mainly concerned with 

timely activation of HICS, triage, surge capability, 

management of resources, communication, and security. 

The Intermediate Phase highlights the importance of 

continuity of treatment, transfer of patients, 

coordination with specialists, and psychosocial support. 

The Continued/Recovery Phase deals with patient 

follow-up, completion of medical records, and lessons 

learned. Strategies for capacity building, taking into 

consideration the context, add more practicality to the 

model for its application in Iran. 
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