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ABSTRACT

Background: On May 3, 2017, at 11:58 AM local time, an explosion occurred in the Zemestan-
Yurt coal mine in Azadshahr City of Golestan Province, northern Iran, which resulted in mass
casualty incident.
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Materials and Methods: In total, more than 126 miners were affected. Of them, 43 miners
were killed, 73 other workers who helped their coworkers were also injured and taken to the
hospital, and 10 injured people received on-site prehospital medical care. Many defects in the

Keywords: response phase were identified in the scene management and the triage.

Triage, Emergency Medical
Services (EMS), Mass
Casualty Incident (MCT), Mine
Explosion

Results: It seems necessary to establish a response plan for mass casualty incident, hold
regular education, and plan to prepare involved units for appropriate responses.

Conclusion: These measures are the first steps needed to improve preparedness and response
to a mass casualty incident.

1. Introduction timely health care services can play a vital role in in-
creasing the number of survivors and reducing mortality
arious types of events and casualties rate and disabilities [3].
happen all over the world: chemical, bio-
logical and nuclear accidents, explosions.
Also, there are common occurrences,
such as traffic accidents, fires, and mass
gatherings [1]. Despite the availability

of valuable medical resources in areas af-

The main problem in surveillance of mass casualty is
not the number of injured who need treatment but the
quality and the way of using available resources [4]. Ac-
cordingly, planning and management are the most criti-
cal elements for optimal allocation of limited resources

fected by these events, their consequences are tending
to increase the deaths of the victims; the main reason
is unpreparedness of the health centers [2]. Providing
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in such incidents [5]. Management of these conditions is
a complex process that includes coordination of thera-
peutic interventions and effective triage [6-8]. This
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objective will be achieved if health centers are at least
prepared for different incidents [9]. In addition, previous
studies have shown that the experience of doctors or pre-
hospital staff who are trained and worked in prehospital
settings can be useful during an accident [4, 10, 11].

On the other hand, experiences in Iran have revealed
that coping with disasters and their impact is a challenge
for authorities. By reviewing the previous events, it can
be seen that the disaster management system of Iran
has always been challenged by serious problems [12].
Therefore, the evaluation and management of incidents
in current societies and responsible and accountable or-
ganizations are necessary [13]. In this paper, we have
reviewed the response of the healthcare system and its
effective factors to the mine blast accident (May 3, 2017,
Azadshahr City, Golestan Province) to provide more
useful information for future responses.

2. Materials and Methods

The data were collected by field observation, analyz-
ing documents of the prehospital emergency and local
hospital, and a group discussion with the presence of
operational staff.

In this research, we are bound to respect the privacy
of the involved organizations. Any disclosure of infor-
mation obtained from organizations is based on their in-

Table 1: Mass casualty caused by mine explosion
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formed consent. The researchers are required to publish
their study results (whether negative or positive) hon-
estly, accurately, and completely.

3. Results

On Wednesday, May 3, 2017, at 11:58 AM local time,
an explosion occurred in Zemestan-Yurt coal mine in
Azadshahr City of northern Iran. As a result, 43 miners
were killed, and 73 were injured (Table 1).

The incident affected more than 126 miners. A total of
43 people were killed by a mine blast, and more than
73 people who were trying to help coworkers were in-
jured and transferred to the hospital. Ten injured people
received on-site prehospital medical care. The law en-
forcement units were the first to arrive at the scene of the
accident. Then, 6 prehospital emergency ambulances
arrived at the accident site (Figure 1) .

At the beginning of the incident, law enforcement set
the perimeters around the accident site. The first prehos-
pital emergency ambulance arrived 23 minutes after the
explosion. Prehospital emergency personnel, along with
volunteers, were helping workers who had been injured
and had respiratory problems. Local volunteers and re-
lief forces removed the injured from the mine and trans-
ferred them to the collection zone. An initial triage was
carried out there. If a person had serious problems, he

Date Location Death Injury Responsive organizations
Golestan Province Emergency medical services, Red Crescent,
May 3, 2017 ’ 43 73 Police, Fire station, District hospital, Local

northern Iran

volunteers

Figure 1. Golestan Province map
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Figure 2. Map scene

would be moved to the triage location in the northern
part at a distance of 15 m from the mine span (Figure 2).

In this place, the contaminated clothing was removed by
locals and relief forces, and the secondary triage process
was carried out by the local physician at the scene. After
the secondary triage, if it were necessary, the injured per-
son would be transferred to a local hospital by ambulances
of emergency medical services or other relief agencies
which were available at the scene. Other patients in the tri-
age category were also transported to the district hospital
with the coordination of the triage officer [14].

The nearest hospital was about 25 km from the site of
the explosion. The incident information and the number
of expected injuries had been reported to the hospital
by the prehospital emergency center of the region. The
emergency operation center had also coordinated the
necessary follow-up actions. A total of 55 injured pa-
tients were hospitalized in the nearest hospital, and the
remaining injured workers were taken to other nearby
hospitals. Twenty-eight patients from a total of 55 in-
jured were hospitalized, and the rest were discharged in
less than 6 hours.

The most important steps taken by the hospital in re-
sponse to the incident can be summarized as follows:
calling hospital staff for attendance, using other staff in
the emergency room, discharging inpatients and stop the
outpatients’ examination, using the companion chairs as
extra beds, informing via whiteboard at the hospital en-
trance to relatives of patients, co-operation and coordina-
tion of the hospital’s security with the police to control
congestion and transportation of relief vehicles [15].
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During the first 2 hours of the incident, there was no
indication of the trapped people at the site of the explo-
sion or the estimated number of fatalities. The coordi-
nation of the relief forces was initially unsatisfactory.
The safety of the scene was not monitored, and there
was a possibility of a secondary incident at any mo-
ment. The Incident Command Post (ICP) was set up
at a tent after about 3 hours with the attendance of the
highest provincial authorities (Table 2). Strategies for a
comprehensive response were developed and informed
to the organizations.

4. Discussion

Evaluations of measures in the Zemestan-Yurt incident
showed that provision of prehospital services in the first
hour was carried out with a focus on triage, treatment,
and transportation of injured considering the unstable
weather and the mountainous area. Using local forces to
transfer the injured had reduced waiting times for ser-
vices [14]. Meanwhile, evidence showed that most pre-
hospital and hospital care facilities were not prepared to
manage mass casualty incidents [15, 16]. It should be re-
membered that the response to such events should not be
limited to triage, treating, and transferring injured peo-
ple. These incidents require Incident Action Plans (IAP),
allocating resources, disaster management systems, and
staff protections [17].

The evaluations revealed that the failures to develop
an [AP, establish a unified command structure, support
staff and continue the response plans (the recovery of
operational forces in the first 24 hours) had occurred
in this incident [14]. The Furbee report showed that
38% of the emergency service organizations had faced
with at least one incident with mass injuries, and they
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Table 2. Summary of challenges (five categories of incident management problems)

Categories

Lack of incident action plan

Lack of a unified command system

Lack of valid information

Lack of safety and security

Lack of coordination, collaboration, and integration

were confused in providing responses and allocating
appropriate resources [17, 18]. In addition, the report
points out that many prehospital services organizations
did not pass the proper drills to determine their level of
preparedness [17, 18].

Our survey reported that most organizations’ con-
fusion was seen at the beginning of a response to the
accident because of the limited reliable data about the
number of trapped workers and the lack of experience
with the same events. Of course, this confusion has
gradually diminished with the presence of provincial
authorities [14]. Therefore, preparedness and exercise
of the responsible organizations are necessary.

One of the problems faced by the massive casualties
is identifying people with severe injuries, carrying out
basic measures to preserve life, and evacuating casual-
ties without unnecessary procrastination [8]. The iden-
tification of people with severe injuries, primary care
measures, and evacuation of the injured in the mine
appeared during the same hours. As a result, most of
the casualties moved out of the area during the same
hours without delay in providing services and only by
taking measures to preserve life. This action was very
effective in facilitating the search and rescue process by
other organizations [14].

riage is one of the most important elements in response
to these mass injuries, which is affected by various fac-
tors in the provision of prehospital services and should
be well identified and documented [8, 19]. The Simple
Triage And Rapid Treatment (START) triage was used in
the Zemestan-Yurt mine accident, and it was effective in
the evacuation of the injured in the early hours [17]. But
it seemed that attention to other important aspects of the
accident (such as the safety of scene due to gas leakage
from the mine, interagency cooperation and coordina-
tion, and the involvement of non-specialists) had been
less focused on the response process [14]. As a result,
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we should embark on identifying, evaluating, and docu-
menting these measures.

Examining the documented images of the incident indi-
cated that the distance intended to hold, triage, and send
the injured were less than 20 m away from the mine [14].
On the other hand, lack of control and setting up perim-
eters to the site of the incident caused overcrowding in
the region, which made problems in the service process
as well as increased risk of life-threatening secondary in-
cident (prehospital emergency report and published pic-
tures in local news agencies) that should be considered.

5. Conclusion

The main problem in the early hours of Azadshahr
mine accident was related to the integrated management
of the relief forces. The START triage protocol used by
the prehospital and hospital emergency room was effec-
tive in evacuating the injured from the incident site and
admitting to the hospital. But the lack of integrated com-
mand resulted in the arrival of unskilled staff to the site
and the creation of secondary injuries. Therefore, it is es-
sential to create a response program to the mass casual-
ties, as well as regular training and planning in preparing
the responsible units for appropriate responses. These
activities are the first steps that are needed to improve
preparedness and response to incidents.

Access to the reports of the involved organizations was
one of the study limitations. Since some parts of data had
been collected through direct observation, there might be
other angles of inaccuracy, which also outweigh the re-
search constraints.
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