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Development and evaluation of training protocols for mass

casualty incidents during disaster response
Ju-Ho Park! - Seung-Woo Han®

!Geumho Firehouse, Yeongcheon Fire Station
2Department of Emergency Medical Technology, Kyungil University

=Abstract =

Purpose: The purpose of this study was to develop a training protocol to standardize the management

of mass casualties as part of the disaster response, and to verify the effectiveness of the training
protocol.

Methods: The study was conducted as a quasi-experimental study with a non-equivalent control group
and pretest-posttest design. The protocol was divided into 5 parts, the first for the advance party, the
second for the rescue team, the third for the paramedic team, the fourth for the ambulance team, and
the fifth for the 119 EMS team. This study was conducted on November 15, 2021 and consisted of 21
subjects in the final experimental group and 23 subjects in the control group. In this study, the prior
homogeneity test was analyzed using the x2-test, intragroup comparisons were analyzed using the
paired t-test, and intragroup comparisons were analyzed using the independent t-test.

Results: The protocol was developed in five parts: advance party, rescue team, paramedics team,
ambulance team, and 119 EMS team.

In verifying the effectiveness of the protocol, it was found that there were significant differences in
self-efficacy (t=-0.941, p=0.001) and self confidence within the group (t=-0.025, p=0.001) after the
implementation of the mass casualty incident response training program. However, there was no

significant difference between the experimental and control groups.
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Conclusion: Based on the findings of this study, it is believed that disaster response personnel can
experience lower levels of anxiety and tension in disaster situations if they receive practical and realistic
education and training. In the future, it is necessary to enhance protocol based practical education that

can improve the knowledge and skills of each team and individual.

Keywords: Mass casualty incident, Disaster, MCI protocol, Fire fighter
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Table 1. Experimental design for verification of practical training protocol effectiveness

Variables Pre-survey Experiment Post-survey
Exp. El O E2
Cont. C1 C2

O : Training based on training protocol for mass casualty incidents response
El, E2 : Mass casualty incidents response confidence, self-efficacy
Cl, C2 : Mass casualty incidents response confidence, self-efficacy
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Table 2. First arriving company protocol [For fire engine unit]

Contents Remarks

Provide for scene safety such as collapse, explosion, dangerous material, electric wire, gas leak,
etc.

D Team leader: Select the location of the temporary medical center and assign tasks to the
team members.

Inform the emergency situation and report the situation.
0 Accident location (J Accident type [0 Accident scale
0 Number of casualties [J Support scale

When the rescue team arrives, the rescue team leader is informed of the situation and the
rescue points.

The scene and casualty status will be handed over to the later field emergency medical
director.

@ Team member 1: Initiate triage patients using Modified-MASS on the scene.

Walking A patient who can walk is a MINOR and guides them to the patient assembly

i Green
sites.

Wave Patients who are unable to walk but respond are classified as a DELAYED.  Yellow
A patient who is unable to walk and does not respond is classified as a Red

Still IMMEDIATE if breathing is maintained after maintaining the airway.

(Breathing) . . . . .
If there is no respiration after maintaining the airway, classified as a DECEASED  Black

® Team member 2: Triage patients using Modified-MASS on the patient assembly sites.

Walking A patient who can walk is a MINOR and guides them to the patient assembly

i Green
sites.

Wave Patients who are unable to walk but respond are classified as a DELAYED.  Yellow
A patient who is unable to walk and does not respond is classified as a Red

%gﬂ bing) IMMEDIATE if breathing is maintained after maintaining the airway.
reathing
If there is no respiration after maintaining the airway, classified as a DECEASED  Black

2 9 077
(Table 5).
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Table 3. 2nd arriving company protocol [For rescue unit]

Contents

Remarks

Provide for scene safety such as collapse, fire, hazardous materials, electricity, and gas leaks.

Receive the scene situation and rescue area from the first arriving team leader.

@D Team Leader: Assess the life-saving situation and perform the duties of the rescue team

leader.

Assign tasks to team members.

[ Rescue situation [ Transport rescue equipment [] Patient rescue [J Patient transport
[0 Administrative (identification of rescue and rescue personnel, records, etc.)

Rescue IMMEDIATE patients and those in imminent danger to life or body.

Finally, the scene is confirmed by the mission completion report and human re-search.

@ Team member 1: Perform rescue and extrication work.

Rescue IMMEDIATE patients and those in imminent danger to life or body.

After completing the mission, organize the used rescue equipment, identify any

abnormalities, and report it to the team leader.

@ Team member 2: Perform rescue and extrication work.

Rescue IMMEDIATE patients and those in imminent danger to life or body.

Investigate the situation of rescue and report to the team leader.

i i 5l E}%ii AFo] AT 39
(14.3%), ™ (39.1%) .2 JEbgt) &
TE RS l@f‘é 139 (61.9%), i = 193
(82.6%) 2.2 7b4 wokth U4 HoplMe A
e FFo] 119 (524%) 02 7V =%,
xEe dukadto]l 129M(52.2%) 08 74
Eokom toze APFES dvtaW 6%
(28.6%), dxEe FFol 107 (43.5%) 2=

CHEAMEARALL O - o] B2 S o]

189 (87.5%), W=+ 23
(100%) o] o157 Aol AN, AlEH A
W& AP 16%(76.1%), 27 23(100%)
RO EA=o AY

BAROE felB Aol7t glo} T WHe F
A% AV =g TKTable 7).

2) CheARSRIAILL CHE AR, x| &

Az g A, A7) el BhE A
A FAHCE fo% Fol7t glo] F ATL
A% AHo2 WFHYKTable 8).
3) CHERARSXIALLL CHE AMAZE St B
Ay B BHN ABEH R T
AT 7 f2)mla Aol7k gglonh, W 2

HAME F D BF FAHCE {93 At
017} ATk FHY Aol A F(32.76%) 0]
27(24.874) Boh 4 7898 o ¥ ¥
3tE HolA] AgPFo] xR JAd Y 4
a7t o U KTable 9).

The Korean Journal of Emergency Medical Services Vol. 26(3)



128

Table 4. 3nd arriving company protocol [For EMS unit]

Contents Remarks

Provide for scene safety, and confirm the location of the temporary medical center from the
first-arriving team leader.

@D Team Leader: Perform the duties of the temporary medical center team leader and
“triage group”.

Assign tasks to team members.

O Establishment of temporary medical sites and temporary mortuary
[0 Organization of classes(triage, treatment, transfer group)

O Provide for the triage(based on S.T.AR.T)

Temporary medical centers are established, and the severity is classified by the START
triage method.

A patient who is able to walk is classified as a MINOR. Green

Walkin,
£ If the patient is unable to walk, check breathing.

The patient who is unable to walk or is not breathing maintain the airway.

If there is no breathing, it is classified as a DECEASED. Black

If walking is not possible or breathing, check the breathing rate, If it is
Respirati less than 10 or more than 30 beats per minute, it is classified as an Red
€spirations - i\ I\VEDIATE.

If walking is not possible or breathing, check the breathing rate, If the
respiratory rate is 10 to 30 breaths per minute, check the radial artery (or
peripheral circulation).

In patients unable to walk and breathing in the normal range, the radial
artery is palpable, If it is not palpable (capillary recharging more than 3 Red
seconds), it is classified as an IMMEDIATE.

Pulse
In patients unable to walk and breathing in the normal range, the radial

artery is palpable, When the radial artery is palpable (within 2 seconds of
capillary recharging), confirm consciousness.

Patients who are unable to walk, have normal breathing range, and have
palpable radial arteries are classified as an IMMEDIATE if they do not Red
Mental follow the instructions.

Patients with inability to walk, normal breathing range, and palpable radial

arteries are finally classified as a DELAYED according to the instructions. Yellow

@ Team member 1: Perform the “Treatment team” mission.

Collaborate with team members to set up a temporary medical center.

First aid the casualties and hand them over to the paramedics of the transfer team
according to priority.

® Team member 2: Perform the “Transfer team” mission.

Collaborate with team members to set up a temporary medical center.

Check the capacity of the medical institution from the situation management center and
record the patient status.

Distributed transfers are induced from emergency patients to medical institutions
according to priority.

The Korean Journal of Emergency Medical Services Vol. 26(3)
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Table 5. 4nd arriving company protocol [For ambulances unit]

Contents Remarks
Check site safety, such as traffic safety and chaotic site conditions.

@ Team Leader: Performs the mission of the paramedic team leader of the transfer squad.

Assign tasks to team members.
0 MCMS activation [J First aid during transport [J Ambulance operation

Confirm the transferred patient (treatment team) and the hospital to be transferred (transfer
team) at the temporary medical center.

Submit one copy of the triage chart for the patient to be transferred to the “transfer team”.

Transfer information is recorded using MCMS (Masse Casualty Management System). http://11
O Severity [J Patient information [J Treatment details during transfer [J Transfer hospital 9mcms.
information kr:33019

@ Team member 1: Perform first aid missions during transport.

Administer appropriate first aid according to the patient's symptoms and signs.

Reclassify the severity of the transferred patient, and submit a copy of the severity
classification table to the hospital.

® Team member 2: Carry out the ambulance driving mission.

Notify the medical institution of the expected arrival time and report the transfer information
to the situation management team.

Maintain the inside of the ambulance and carry out the mission to be re- dispatched.

Table 6. EMS dispatch team protocol

Contents Remarks
A situation management center is operated at the same time as the training starts.

@ EMS dispatch team leader: Oversees MCMS disaster registration and situation management
tasks.
Assign tasks to team members and activate the Mass Casualty Management System(MCMS).

Register MCMS disaster information.
(Disaster information input (disaster area, disaster number, disaster date and time, etc.)
Onput the status of the correspondence team

Manage the situation of temporary medical centers and paramedics of transfer teams.
ldentification and provision of hospital capacity

[(OManagement of the status of ambulance unit

[OManage the status of temporary medical center patients and transfer patients

@ Team member 1: Perform the task of collecting on-site information and processing
information related to firefighters.

Monitor the on-site situation and share relevant information.

Assess the current state of emergency firefighting power and disseminate the situation to the
site.

® Team member 2: Perform on-site information collection and information processing related to
related organizations.

Manage the current status of related organizations and maintain a cooperative system.
ODMAT [Health Center Rapid Response Team [JOther Relevant Organizations (Public
Offices, KEPCO, KT, etc.)

Request assistance from relevant agencies according to the disaster situation.

The Korean Journal of Emergency Medical Services Vol. 26(3)
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Table 7. Homogeneity tests of general characteristics between groups

. ) Exp(n=21) Cont(n=23) R
Characteristics Categories X D
n (%) n (%)

Male 19 (90.5) 17 (73.9) 0.246 0.151
Gender

Female 2 (9.5) 6 (26.1)

20~25 3 (14.3) 9 (39.1) 9.872 0.542
Age(year) 26~30 12 (57.1) 11 (47.8)

31~35 6 (28.6) 3 (13.0)

High school 3 (14.3) 9 (89.1) 5.206 0.074
Academic background College 1 (4.8) 3 (13.0)

University 17 (80.9) 11 (47.8)

Christian 3 (14.3) 1 (4.3) 2.706 0.439

Catholic 4 (19.0) 2 (8.7)
Religion

buddhism 1 (4.8) 1 (4.3)

None 13 (61.9) 19 (82.6)

fire fighting 6 (28.6) 12 (52.2) 3.764 0.152
Recruitment field Rescue 4 (19.0) 1 (4.3)

Paramedic 11 (52.4) 10 (43.5)

Lecture(0) 18(85.7%) 23(100%) 3.526 0.172

Lecture(1) 2(9.52%)

Lecture(3) 1(4.76%)
MCI education Simulation(0) 16(76.1%) 93(100%) 6,178 0.103
experience

Simulation(1) 2(9.52%)

Simulation(2) 2(9.52%)

Simulation(3) 1(4.76%)
Table 8. Homogeneity tests of confidence and self-efficacy in response to MCI

Group Exp(n=21) Cont(n=23) ;

Variables M+SD M+SD p
confidence 83.43+17.17 91.21+£25.80 -1.167 0.250
self-efficacy 65.52+9.96 68.65+11.89 -0.941 0.352

M+SD(mean +standard deviation)

The Korean Journal of Emergency Medical Services Vol. 26(3)
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Table 9. Changes in confidence in responding to MCI

a5 131

. Pre-test Post-test .
Variable Groups Difference t(p)
M(SD) M(SD) t(p)
Confidence  Exp 83.43+17.17 116.19+12.62 (70%’ 39.76 (092%3
Cont 91.21+95.80 116.08+14.66 E‘%é%’ 94.87
M=SD(mean+standard deviation)
Difference” : After-treatment - mean difference in score before treatment
t-value? : independent sample t test
t-value? : paired t-test
7 independent sample t test
7 ¢ paired t-test
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Table 10. Changes in self-efficacy in responding to MCI

. Pre-test Post-test .
Variable Groups Difference t(p)
M(SD) M(SD) t(p)
Self-efficacy Exp 65524996  78.80+9.59 (45360)15) 13.98 (03%
22,006
Cont 68.65+1189  75.60+10.15 o 6.95

M=SD(mean+standard deviation)

Difference” : After-treatment - mean difference in score before treatrment
t-value” : independent sample t test

t-value? © paired t-test

7  independent sarrple t test

7 paired t-test
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