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Available Online: 01 Apr 2024 :  Background: Before the arrival of patients at medical facilities, emergency medical teams
:  often encounter numerous challenges in dealing with mass casualties resulting from road
traffic accidents. This study examines the challenges that pre-hospital emergency medical
services face during mass casualty incidents caused by road traffic accidents.

Materials and Methods: This study presents three road accidents that caused significant
numbers of casualties in Golestan Province, Iran. The data for this report was gathered from
various sources, including recorded images and videos, analysis of hospital records, and
pre-hospital care reports. In addition, group discussions were held with emergency medical
technicians who were present at the accident scene.

Results: Providing relief aid in three sections, namely first responders, emergency call centers,
and emergency medical technicians faces significant challenges. The challenges related to the
management of mass casualties were mainly in terms of the inability to manage the accident
scene by the first responders, management of calls and sharing information in the dispatch
center, and medical measures required to be done at the incident scene.

Conclusion: To ensure a prompt and efficient response to mass casualty incidents, it is crucial
to focus on managing the incident scene by the first responders, as well as optimizing the
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Introduction

ass casualty incidents (MCI) refer to

situations where one or more health

organizations need to work together

for an effective and sustained response

to a sudden event that causes a surge

in the number of patients [1]. Most are
marked by a relatively sudden and dramatic event that
causes a surge in the number of patients. This is a signifi-
cant healthcare issue, with road traffic accidents being a
primary cause [2, 3]. Despite measures taken to ensure
transportation safety, road accidents continue to result in
numerous human injuries, deaths, and significant physi-
cal and environmental damage [4, 5]. By 2030, road traf-
fic crashes are predicted to be a leading cause of death and
disability worldwide, with developing countries bearing
the brunt of these incidents [6, 7]. Currently, more than
90% of road traffic injuries occur in developing countries
[8, 9]. Similarly, approximately 80% of deaths occur in
the prehospital setting [10]. Emergency medical systems
(EMS) play a critical role in reducing the disability and
mortality resulting from road traffic accidents [11, 12].
Prehospital services in road traffic accidents are one of
the essential aspects of health services. The goals of the
prehospital services in traffic accidents are on-time inter-
ventions to emergency cases, prevention of disabilities,
and rapid safe transportation by trained practitioners [13]
Studies show that EMS teams face many challenges dur-
ing mass casualty road traffic accidents [14]. MCls often
lead to resource shortages for emergency medical ser-
vices, such as ambulances and emergency rooms. These
resources must be managed effectively to save as many
lives as possible [15]. Poor information management can
lead to increased mortality in the pre-hospital period of
an MCI, and there are also tactical challenges on the field
in responding to MCIs [16]. According to Doohan’s re-
search, there are also clear tactical challenges in the field
of responding to MClIs in Sweden. The lack of network-
ing and personal connections to the right people within
the EMS was highlighted as a challenge [17]. This paper
identifies and describes the common challenges for man-
aging MCI situations using case reports from a practical
perspective.

Materials and Methods

This is a case study focusing on three road accidents
(Table 1) that injured more than 10 people in Golestan
Province, Iran, from 2019 to 2021. The data collection
process involved recording pictures and videos from lo-
cal people and aid organizations, analyzing hospital re-
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cords, and reviewing pre-hospital care reports. Trained
nurses extracted relevant information, such as the type
and time of the accidents, the number of injured and
dead, the time of calling the call center, the number of
dispatched ambulances, and the EMS response time.
Additionally, group meetings were held with emergency
medical technicians and dispatchers who were present
at the accident scenes (Table 2). The observations and
insights from these meetings were recorded, and content
analysis was conducted to reach an agreement among
the research team.

Cases Report
Case 1: Minibus and trailer accident

On September 21, 2019, at 7:02 AM, EMS dispatch re-
ceived a call reporting an accident involving a minibus
and trailer on the Gonbad-e Kavus — Incheh Borun road-
way in Golestan Province, Iran. The nearest emergency
station dispatched an on-call team to the scene, 22 km
away. Emergency medical dispatchers initially reported
a fire at the scene, and coordination was done to dispatch
Red Crescent and firefighters at 7:04 AM; however,
the fire department had already dispatched their teams
based on calls received by their call center at 6:55 AM.
The first responders were local people and road trans-
port drivers who removed injured passengers from the
minibus. Only the children could escape through the air
conditioning windows when the fire spread. The Red
Crescent, police, emergency organization, and the fire
department were the first organizations to arrive at the
scene. The first ambulance was responsible for triage
and determining the collection zone, located at the near-
est safe place to the accident and on the hospital side.
A total of 8 ambulances arrived at the scene and trans-
ported the injured. The incident resulted in 15 deaths and
18 injuries, all caused by the fire. The response to the
incident faced several challenges, including the follow-
ing items: 1) Decentralization of emergency calls, lead-
ing to delays in the arrival of firefighters; 2) The first
responders were not familiar with the fire extinguishing
process, and despite having fire extinguishers in both ve-
hicles, they were not used effectively, causing the fire to
escalate; 3) Weaknesses in information management; 4)
Concerns around the security and safety of the scene; 5)
Lack of an incident commander to manage and coordi-
nate the response efforts; and 6) Inadequate coordination
between relief organizations, which further complicated
the response to the incident.
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Table 1. Characteristics of accidents

April 2024, Volume 9, Number 3

Date of Accidents Time Types of Accidents No Injury Slight Injury  Serious Injury Fatality >

September 21, 2019 7:02 Minibus and trailer . 14 4 15 33
accident

November 19, 2021 14:33 Two car accidents - 8 3 2 13

August 1, 2021 1:09 Overturned minibus - 18 5 3 26

Case 2: Car accident

On November 19, 2021, at 14:33, an accident involv-
ing two cars was reported to EMS dispatch on the Inche
Barun-Aq Qala road. The first call reported 8 injured
passengers, and the nearest ambulance was dispatched
to the scene at 14:35, followed by Red Crescent rescue
teams. The first ambulance arrived at the scene 7 min
after the accident, but local people had already removed
the injured passengers from the cars. A total of 4 ambu-
lances were dispatched, and it took 1 h to transfer all the
injured to the hospital. The accident site was crowded
and the police had not yet arrived; meanwhile, the area
was not properly isolated. Some local people were per-
forming search and rescue operations, while others were
bystanders. The first ambulance collected the injured
passengers and triaged them, prioritizing them for spe-
cific and simultaneous dispatch to the nearest hospital.
The nearest hospital was informed at the same time.
When the second ambulance arrived, the first ambulance
transported a patient with a lung injury that failed to re-
cover. At that time, the second ambulance took cover
at the scene; however, information was not properly
shared, and a second injured passenger died due to se-
vere internal bleeding and other injuries that were not
treated in time. The incident resulted in two passengers
being killed and 11 injured. The response to the incident
was faced with several challenges, including the follow-
ing items: 1) Issues related to information management;
2) Insufficient coordination between different organiza-
tions involved in the response efforts; 3) The challenge
of establishing scene safety; and 4) Inadequate prepara-
tion of operational personnel for triage and re-triage.

Table 2. Characteristics of participants
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Case 3: Overturned minibus

On August 1, 2021, at 1:09 AM, the EMS response
center received a call reporting an overturned minibus
on the Minudasht-Gonbad roadway. Emergency medi-
cal dispatchers immediately sent 10 ambulances to the
accident scene. The first ambulance arrived at the scene
at 1:19 AM, 9 min after the call was received; however,
when the ambulance arrived, local people had already
removed the injured from the vehicle. The first ambu-
lance immediately began the process of collecting the in-
jured in safe places and triaging them. The Red Crescent,
police, and fire department arrived at the scene after the
first ambulance. The incident resulted in 3 deaths and 23
injuries. The response to the incident faced several chal-
lenges including the following items: 1) The transfer of
information from the incident field to decision centers;
2) Information sharing; 3) Cooperation of medical and
security officers in scene management; 4) The continua-
tion of providing pre-hospital care in other simultaneous
emergency cases in other covered areas; 5) Compliance
with legal and safety requirements; and 6) Management
of dead bodies.

Discussion

The challenges that were found in this study are the
inability to respond to road traffic accidents in three sec-
tions as follows: First responders, dispatch, and field
functions. We will put forth these items into discussion
in the following section:

Positions No. Specialty Mean Experience (y)
Nurse=14 15
Emergency medical technician 26
Emergency medical expert=12 8
Emergency medical dispatcher 14 Nurse=14 7
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First responder

The results of the conducted survey showed that local
people and road users are usually the first responders to
accidents; however, the study found that despite being
the first to respond in all cases investigated, local com-
munities were unable to play an effective role in reduc-
ing casualties due to their inability to provide rescue,
firefighting, scene management, and coordination with
relief teams. Other studies have also emphasized the po-
tential of lay first responders (LFRs) as a cost-effective
means of addressing road traffic injury (RTI) morbidity
and mortality. Training LFRs can be an affordable first
step toward formal EMS development [18]. However,
cultural conditions, knowledge, relief organizations, and
demographic factors can affect the interventions of or-
dinary people in the accident scene [19]. The results of
Khankeh'’s study showed that the public’s presence at the
crash scene can lead to a crowded pile-up and poor com-
munication due to personal curiosity, enthusiasm for hu-
manistic help, excitement, and haste [13]. Other studies
have emphasized that increasing the intervention of each
type of trained first responder (bystander, laypeople, first
responders, and LFRs) can have a significant impact on
the reduction of complications caused by road traffic
crashes [20]. According to the study by Eftekhari, poor
management is one of the current challenges of RTIs in
Iran, and passersby’s intervention at the crash scene can
either facilitate or debilitate preventive care in RTIs [21].

Dispatch centers

Dispatch centers play a critical role in managing pub-
lic calls during emergencies. In addition to sending
ambulances, they are responsible for informing other
relief organizations. Our study revealed that the main
challenge faced by dispatch centers is the coordination
and deployment of teams and the management of inter-
organizational information. When a patient calls 115, the
EMS team’s pathway to emergency care begins. Most
EMS systems perform caller screening, triage, and para-
medic deployment, followed by emergency response,
on-scene assessment and care, and transfer to the emer-
gency department [22]. Dispatch centers usually do their
job correctly in screening calls and sending resources
in needed cases; however, the challenge for dispatch
centers is to continue providing services in the event
of accidents without causing challenges in other areas.
Sending ambulances without considering the potential
request of EMS in other areas is one of the most signifi-
cant challenges in responding to incidents under study.
To address this issue, the management of such incidents
should not cause challenges in other areas. The lack of
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resources in one area can be compensated by various
methods, such as triage of the injured, prioritization and
capacity-building programs, and the use of other local
capacities. Special attention to the continuation of pre-
hospital care in the event of high-risk accidents requires
special attention, which can be a good context for future
research. However, MClIs are unpredictable, uncertain,
and dynamic, making it difficult to adequately prepare
and respond to them. EMS and other resources are typi-
cally fully utilized for routine medical services, and dis-
patch personnel often cannot estimate or decide on the
amounts and types of resources needed due to the un-
clear epidemiological characteristics of MCls [23, 24].
According to our results, experienced personnel in dis-
patch centers are more capable of managing MCIs and
dealing with uncertainty, and a lack of confirmed infor-
mation, such as the number of injured people [25]. MCls
and most disasters, require incident commanders to use
their intuitive sense or gut feeling, rather than exact in-
formation, to respond effectively [26, 27].

Field performance

One of the key findings of the study is that emergency
responders arrived as quickly as possible at the scene in
each case, which is crucial for stabilizing occupants with
life-threatening injuries. Another study also found that
early arrival of EMS teams at the scene, timely triage,
and transfer to the hospital can stabilize patients with
life-threatening injuries and reduce the risk of fatalities,
which has a direct impact on the affected individuals’
standard of living [28, 29]. However, despite having
quick access to the accident scene, some of the relief
efforts lacked integrity, rendering them ineffective. In-
terventions involved locating the collection zone, triage
area, and injured persons in the waiting area for loading,
which are crucial tasks for the response teams according
to other studies [30]. Triage is one of the most significant
pre-hospital emergency challenges in accidents, where a
lack of resources requires prioritization of patients. Al-
though personnel could perform the initial triage, a lack
of attention to re-triage has caused more injuries in some
cases [31]. Triage occurs at various points and by various
healthcare professionals for various reasons, including
deciding whether a patient needs to be taken to a trauma
center. The majority of emergency personnel make the
same decisions every day, largely based on the same data
that is used for triaging mass casualties. Tough decisions
must be made more quickly in the case of mass casualty
triage, leaving less time for providers to gather data. Ad-
ditionally, in a mass casualty situation, the priority is to
ensure the best outcome for the greatest number of pa-
tients rather than the best outcome for each patient [32].
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However, sometimes triage mistakes lead to patients be-
ing categorized incorrectly, which ultimately results in
the inappropriate use of resources, hindering the provi-
sion of efficient emergency care [33-35]. Under-triage
happens when patients who need immediate care for
life-threatening injuries are wrongly assigned to receive
that care later, while over-triage happens when patients
with non-critical injuries are labeled as urgent and need
immediate care [36-38]. Failure to follow the triage al-
gorithm is a significant factor in triage errors, which can
occur up to 26% of the time [36, 39, 40]. Variations in tri-
age performance were also found across different train-
ing levels of prehospital personnel, where the highest
adherence rates occurred among the lowest-level trained
personnel [39]. Selecting the most qualified responder to
perform triage during a major incident may help mini-
mize these errors [41]. Although triage is a crucial skill
when dealing with MCls, it is not always used in actual
incidents, despite training. Disaster managers and EMS
trainers should consider using MCI concepts in practical
situations [31]. Apart from the lack of knowledge and
protocol for performing triage, other factors, such as the
lack of identification of the triage officer and the location
of loading injured patients have also affected the quality
of relief services. The review of reported cases showed
that most organizations are confused at the beginning of
the incident response due to limited reliable data on the
number of casualties and lack of experience with similar
incidents. This confusion has gradually decreased with
the presence of relief teams. Dealing with uncertainty,
unpredictability, and unexpected consequences was a
significant challenge in many of the described events,
with conflicting, unreliable, and a lack of information
making decision-making more difficult than usual. The
lack of a precise count of casualties caused frustration
and made it difficult to decide whether the situation was
a mass casualty or disaster [42]. When the first patients
arrive in the emergency room, it takes some time before
the emergency plan is put into action due to insufficient
information [43]. Therefore, responsible organizations
must be prepared and trained to respond to MCls [44].
This study has potential limitations that may have influ-
enced our results. The limitations include: 1) The lack of
access to first responders to check the level of first aid
training, causes and levels of intervention, 2) The lack
of access to the database of relief organizations, and 3)
Not using the opinions of other rescue teams present at
the scene.
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Conclusion

The challenges regarding mass casualty management
are mainly concerned with the ability to manage the in-
cident scene by the first responders and the call manage-
ment and information exchange in message centers as
well as field medical measures. In each of these cases,
medical or non-medical factors and internal factors, such
as experience and stress among staff influenced the med-
ical management and decision-making process. In short,
to respond in an effective, timely, and resilient way, all
factors should be considered in both the planning and
operation phases of MCI. The development of education,
communication strategies, and standardized policies for
EMS across all MCls is essential to improve the EMS
service in the future. Also, we believe that comparing
different countries’ responses to MCI could be an impor-
tant area of future research that helps improve planning.
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