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A Study on the Disaster Medical Response during the Mauna Ocean Resort
Gymnasium Collapse
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of Emergency Medicine, Pusan National University Hospital, Pusan®, Department of Emergency Medicine, Chonnam
National University Hospital, Gwangju*, Department of Emergency Medicine, Ulsan University Hospital, University of
Ulsan College of Medicine, Ulsan'?, Korea

Purpose: To investigate and document a disaster medical response during the collapse of the Gyeongju Mauna Ocean
Resort gymnasium, which occurred on February 17, 2014,

Methods: The official records of each institution were verified to select the study population. All the medical records and
emergency medical service records were reviewed by an emergency physician. Personal or telephonic interviews were
conducted without a separate questionnaire if the institutions or agencies crucial to disaster response did not have official
records or if information from different institutions was inconsistent.

Results: One hundred fifty-five accident victims, who were treated at 12 hospitals mostly for minor wounds, were includ-
ed in this study. The collapse killed 10 people. Although the news of the collapse was disseminated in 4 minutes, it took
at lease 69 minutes for a dispatch of 4 disaster medical assistance teams to take action; 4.5% of patients were treated

on-site, 56.7% were transferred to 2 nearest hospitals, and 42.6% were transferred to hospitals with poor preparation to
handle disaster victims.
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Conclusion: In the collapse of the Gyeongju Mauna Ocean Resort gymnasium, the initial triage and distribution of
patients were inefficient, with delayed arrival of medical assistance teams. These problems had also been noted in prior
mass casualty incidents. Government agencies are implementing improvements, and this study could aid the implemen-

tation process.

Key Words: Disasters, Mass casualty incidents, Medical assistance, Social networking

Article Summary

What is already known in the previous study
Although published reports on previous disasters have
pointed out the absence of initial field triage or insuffi-
cient hospital transport dispersion, no significant
improvements have been made.

What is new in the current study

The Mauna Ocean Resort gymnasium collapsed on
February 17, 2014, at 21:06. This was a mass casualty
incident with at least 155 casualties. Field triage and dis-
tribution of transportation at the site were not properly
conducted, like other previous disasters. However, this
highlighted a need for public safety and practical prepa-
ration in the form of a disaster response system.
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Table 1. Hospital investigation
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Regions Hospitals No. of medical records No. EMSrunsheets  Typeof interview
Ulsan Metropolitan City Hospital A 39 23 Personal
Hospital B 43 23 Personal
Hospital C 8 6 -
Hospital D 4 4 -
Hospital E 3 Not provided Personal
Gyeongju city Hospital F 17 No patient Personal
Hospital G 8 3 Personal
Hospital H 8 No patient Personal
Hospital | 6 No patient Personal
Busan Metropolitan City Hospital J 20 No patient -
Hospital K 3 No patient -

EMS: emergency medical service
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Table 2. Investigation summary as per the disaster response stages

Stages

Investigation points

Recognition of the accident, propagation of the situation,
and dispatch of advanced medical post/DMAT

Time of accident information

Path of accident information

Time of identifying the scale of casualties
Propagation path of the situation

Time of dispatch request

Path of dispatch request

Decision-making of the dispatch

Dispatch decision time

Dispatch preparation time

Dispatch time

Field disaster medical activity

Scene arrival time

Dispatch equipment and personnel

Field triage, first aid, and hospital selection

Command system of advanced medical post

Field disaster medical activity report system communication tool
Field access control

Inquiry path to determine the status of hospital beds

Field propagation path of transportation guidelines

Inpatient care at the hospital

Time of hospital arrival

Triage results

Means of hospital arrival

Initial vital signs

Treatment outcome

Diagnosis

Major examinations and treatment
Status of hospitalization

Days of hospita stay

Medical staff activation time
Response to multiple casuaties

DMAT: disaster medical assistance team
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Table 3. Incident response by timelines

Time  Rescue operation Time  Disaster medical operation
Feb 17 Gyeongbuk Regional Fire and Disaster Headquarter
21:06 situation room received the first report call
21:09  Collapseincident notification through broadcasting at
the same time by all fire stations in the province, and
standby of rescue teams and paramedics
Feb 17 Situation propagation from Gyeongbuk Regional
21:10 Fire and Disaster Headquarter situation room to
Gyeongbuk Emergency Medical Information Center
21:11- Dispatch request to Ulsan Regional Fireand Disaster 21:11- Dispatch request for hospital ambulance and
Headquarter and Nationa 119 Rescue Headquarter private ambulance services from Gyeongbuk
Situation propagation to 25 institutions such as Regional Fire and Disaster Headquarter situation
Gyeongju city hall, police agencies, and others Report room
to the Ministry of Public Safety and Security
21:14  Report to the director of the Gyeongbuk Regional Fire
and Disaster Headquarter
21:16  National Emergency Medical Center recognized
the situation
Gyeongbuk Regiona Emergency Medical
Information Center contacted the provincial
government of Gyeongbuk
21:19  Report to the vice governor of Gyeongbuk province
21:29  Start of operation by the National Emergency
Medical Center situation room
21:30 Report to the Ministry of Health and Welfare
21:32  Regiona preliminary alert level 2
21:33 A staff member of the Gyeongbuk Emergency
Medical Information Center was dispatched to
the scene
21:36  First ambulance arrived at the scene
21:37  The head of Gyeongju Public Health Center learnt
about the incident through media.
Incident propagation from the mayor of
Gyeongju city
21:38  Thedirector of the Gyeongbuk Regiona Fire and
Disaster Headquarter took command of the
Situation room
21:40  First rescue team arrived at the scene
21:43  Emergency Response Team of Gyeongju fire station
arrived at the scene, and took command
22:00 Ministry of Public Safety and Security requested 22:00 National Emergency Medical Center requested
Ulsan University Hospital DMAT dispatch Emergency Medical Information Centers of
Ulsan, Gyeongbuk, and Daegu for DMAT
dispatch standby
22:06  Ministry of Public Safety and Security requested
Andong Hospital for DMAT dispatch
22:08  Ministry of Public Safety and Security requested

the National Emergency Medical Center for
DMAT dispatch

(Continued to the next page)
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Table 3. Incident response by timelines

Time  Rescue operation Time  Disaster medical operation
22:10 A staff member of the Gyeongbuk Emergency
Medical Information Center arrived at the entrance
of theresort
Head of Gyeongju Public Health Center arrived at
the entrance of the resort
22:15 Decision of DMAT dispatch from the Ministry of
Health and Welfare
22:16  Ministry of Health and Welfare requested DMAT
dispatch from Andong Hospital and Kyungpook
National University Hospital
22:25  Advanceteam of Andong Hospital DMAT dispatch
22:26  Arriva of the staff of Gyeongbuk Emergency
Medical Information Center and head of
Gyeongju Public Health Center at the gym
(disaster scene)
22:30  Arrival of the director of the Gyeongju fire station,
who took command
22:33  Disaster medical support-related Kakao Talk chat
room opened
22:35  Advanceteam of Ulsan University Hospital
DMAT dispatch
Andong Hospital DMAT headquarters dispatch
22:40  Emergency Rescue Control Headquarters of
Gyeongju fire station arrived at the scene, and
installed afield command post
23:00 Advance team of Ulsan University Hospital
DMAT arrived at the scene
Kyungpook National University Hospital
DMAT dispatch
23:20  Arriva of the director of the Gyeongbuk Regional
Fire and Disaster Headquarter, who took command
23:40 Advanced medica post installation completed
Feb 18 DMATSstreated 2 patients (1 dead after CPR)
00:20
Feb 18 Thedirector of the Gyeongbuk Regiona Fire and
00:29 Disaster Headquarter presided the field command
post interagency meeting
01:00 Andong Hospital DMAT arrived at the scene
Mayor of Gyeongju city requested DMAT dispatch
from Dongguk University Gyeongju Hospital
01:05 Kyungpook National University Hospital DMAT
arrived at the scene
01:17  Kyungpook National University Hospital
DMAT returned
01:40 Andong Hospital DMAT joined the advanced

01:55  Thefinal victim rescue completed

medical post

(Continued to the next page)
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Table 3. Incident response by timelines

Time  Rescue operation Time  Disaster medical operation

02:05 One patient died after CPR
02:10  One male patient returned home after treatment
02:12  Onefemale patient returned home after treatment
02:15 Onefemale patient returned home after treatment
02:56  One male patient returned home after treatment
05:00 Dongguk University Gyeongju Hospital

DMAT dispatch
06:00 Dongguk University Gyeongju Hospital

DMAT arrived

06:05  Emergency duty released
07:20  Withdrawa command to advanced medical post
08:30 Withdrawal after cleaning up the site

DMAT: disaster medical assistance team, CPR: cardiopulmonary resuscitation

21:11 22:08 21:30
Gyeongbuk Ministry of Public m—ppl National Emergency ; Ministry of Health
regional FDH Safety and Security Medical Center and Welfare
R
21:11- S
21:10 P
Gyeongbuk
EMIS
3 0111680 22:00822:16
Gyeongju cit
R Gyeongbuk | /
province
21:37 +
— . ot || cprasomer | Seese D
) : san University : .
Gyeongju PHC Hospital) (Andong Hospital) University Hospital)

— Propagation of situation
=P Request of dispatch
===p Request of dispatch (failed)

Fig. 1. The path of situation propagation and disaster medical assistance team dispatch.
FDH: fire and disaster headquarter, EMIS. emergency medical information center, PHC: public health center, DMAT:
disaster medical assistance team
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Fig. 2. Patient transport status as per timelines.
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Fig. 3. Location of the hospitals that received the accident victims.
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Table 5. Diagnoses of deceased victims

Number Hospital Diagnosis
1 Hospital A Lung contusion
2 Hospital A Skull deformity, chest contusion
3 Hospital A Multiple fractures of the ribs, hemothorax
4 Hospital A Multiple fractures of the ribs, hemothorax
5 Hospital A Multiple fractures of the ribs, hemothorax
6 Hospital | No data
7 Hospital E Traumatic asphyxia
8 Hospital F Death on arrival (described in the medical record as head injury,
right sided chest bruising, left sided lower chest bruising)
9 Hospital A First and second lumbar fracture, dislocation

10 Hospital A Unknown, right lung congestion
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