
161

한국응급구조학회지 제 26 권 제 3 호, 161 ~ 184 (2022. 12)

Korean J Emerg Med Ser Vol. 26, No. 3, 161 ~ 184 (2022. 12)

The Korean Journal of Emergency Medical Services

ISSN 1738-1606 (Print)

ISSN 2384-2091 (Online)

https://doi.org/10.14408/KJEMS.2022.26.3.161
  

화재진압대원을 위한 심폐소생술 훈련프로그램 개발

손정원1,2*

1경기도 안산소방서
2아주대학교 의학과

    

Development of cardiopulmonary resuscitation training 

program for firefighters

Jeong-Won Son1,2*

1Ansan Fire Station, Gyeonggi-do
2Department of Medical Science, Ajou University

=Abstract =

Purpose: This study aimed to develop a cardiopulmonary resuscitation training program for firefighters 

(FD-CPR) to help improve the survival rate after cardiac arrest on the fireground.

Methods: The FD-CPR was developed following 3 steps of the FD-CPR instructional design based on 

the behaviorism theory. The content of the program was validated by a group of 7 experts using the 

contents validity index (CVI) and through a pilot-test.

Results: A scenario consisting of 7 procedures, and a skill performance evaluation tool consisting of 16 

questions were developed. The evaluation tool average score for the difficulty test was 41.16% (even) 

and that for the discrimination test was 0.32 (high). Subsequently, an 80 min training program was 

developed. As verified by the 7 experts through the CVI, it was as high as 1.0.

Conclusion: The FD-CPR developed domestically for the first time in this study was effective in 

enhancing the CPR performance skills of the firefighters. If FD-CPR is added to the curriculum at the 

Fire Service Academy educational course for the new firefighters, the CPR performance skills could be 

maintained. Furthermore, the program can facilitate a better survival rate for colleagues having cardiac 

arrest on the field.
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=국문초록=

연구 목적: 본 연구는 화재 현장에서 발생한 심정지 소방관의 소생률 향상을 위하여 화재진압대원을 위

한 심폐소생술 훈련프로그램(FD-CPR)을 개발하고자 하였다.

연구 방법: 행동주의 이론을 전제로 한 FD-CPR 교수설계 모형을 3단계(분석, 설계, 개발) 절차에 따라 개발하

였으며, 7명의 전문가 집단(응급의학과 교수 1인, 응급구조학과 교수 1인, 교육학과 교수 1인, 소방학교 교수 

2인, 현장 활동 15년 이상 대원 2인)의 내용 타당도 검증(CVI)과 예비 실험을 거쳐 완성하였다.

연구 결과: 7개 절차로 구성된 시나리오 및 16개 항목으로 구성된 수행 능력 평가도구를 개발하였다. 평가도구

의 난이도는 평균 41.16%, 변별도는 0.32로 나타나 난이도가 고르며, 변별도가 높은 것으로 확인되었다. 이후, 

총 80분짜리 훈련프로그램을 개발하였고, 전문가 7인의 내용 타당도 검증 결과 1.0으로 높았다.

결   론: 본 연구를 통해 국내 처음으로 개발된 화재진압대원을 위한 기본 심폐소생술 훈련프로그램은 화재진압대

원들의 심폐소생술 수행 능력 향상에 효과가 있는 것으로 나타났다. 이에 소방학교 신규 화재진압대원 교육과정

에 본 프로그램을 넣게 된다면, 심폐소생술에 대한 반복훈련이 이뤄질 수 있으므로 심폐소생술의 수행 능력은 

유지될 것이고, 나아가 심정지 동료의 소생률 향상에도 이바지할 수 있을 것으로 기대한다.

국문중심단어: 수행 능력, 화재진압대원, 화재진압대원을 위한 심폐소생술, 훈련프로그램
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Ⅰ. Introduction

1. Necessity

The fireground has multiple risks, such as 

flames, suffocation, explosion, crash, collapse, 

burial, and isolation, and only firefighters can 

usually enter the site. Therefore, if a fire-

fighter suffers from a cardiac arrest on the 

fireground, only a colleague firefighter is like-

ly to perform CPR, as medical professionals 

may not be skilled enough to enter the 

site[1,2].

Cardiopulmonary resuscitation(CPR) is a 

first aid method to circulate the blood artifi-

cially and facilitate breathing when cardiac ar-

rest occurs[3]. When CPR delays a minute, 

the survival rate decreases 10%[4], but if the 

witness immediately performs CPR at the site 

the cardiac arrest occurred, the survival rate 

can increase by four times, chest compression 

compared to doing nothing, can even increase 

the survival rate[5]. The initial electrocardio-

gram(ECG) mainly showed ventricular fi-

brillation(VF) or pulseless ventricular tachy-

cardia(Pulseless VT), and defibrillation was 

inevitable. Every minute of delaying defib-

rillation decreases the probability of success by 

7-10%; on the other hand, defibrillation with-

in a minute after a heart attack may skyrocket 

the survival rate by 90%[6]. Likewise, the 

most important factor for the resuscitation of 

the firefighter suffering from cardiac arrest on 

the fireground is prompt and precise CPR us-

ing automated external defibrillation(AED).

However, the firefighters in the Republic of 

Korea do not practice CPR at the sites cardiac 

arrests occur; instead, they move the victim 

away from the fire scene, despite the time 

loss, and hand over to paramedics[7]. This 

may be attributed to the absence of a CPR 

training program for firefighters. Currently, 

the 9 Fire Service Academies(FSAs) at the na-

tional level have adopted the ‘2015 Korean 

Guidelines for Cardiopulmonary Resuscitation 

and Emergency Cardiovascular care,’ which 

was developed by the Korean Association of 

Cardiopulmonary Resuscitation(KACPR), for 

the firefighters waiting for their appointments. 

This is based on the assumption that the fire-

ground would be safe, the status of the pa-

tients would be quickly detectable, and the 

protective clothing would be easily removed. 

Visualization is difficult at the fireground, and 

various noises make it difficult to determine 

the status of cardiac arrest precisely. 

Additionally, it is difficult to remove the 

clothing of colleagues, as it requires a special 

skill; there are 7 pieces of personal protective 

equipment consisting of self-contained breath-

ing apparatus(SCBA), personal alert safety 

system(PASS), protective hood, protective 

clothing, helmet, gloves, boots. The current 

KACPR-BLS Program does not consider the 

characteristics of the foreground, and this lim-

itation has been pointed out to be addressed.

Therefore, firefighters these days prefer the 

‘Rescue first, Treatment later’ approach, which 

prioritizes sending victims away from the fire-

ground and handing them over to paramedics, 

although it takes longer than immediately per-

forming CPR. This can be attributed to the 
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unique conditions of the fireground, the ab-

sence of CPR training, and the restraint of the 

law. However, the analysis of the reports of 

the deaths of 33 firefighters on the fireground 

within the past two decades (from 2000 to 

2019) showed that none received CPR at the 

fireground; all 33 firefighters were moved out 

from the fireground and handed over to para-

medics before they eventually received CPR, 

which was 38 minutes too late on the aver-

age[9].

Based on medical evidence, every 10 mi-

nutes of delay in performing CPR reduces the 

survival rate by 10%. Subsequently practicing 

‘Rescue first, treatment later’ does not improve 

the survival of the firefighters suffering from 

a cardiac arrest on the fireground. Therefore, 

the need for an alternative has become press-

ing, yet there has been no prior study at the 

domestic level. Accordingly, this study was 

aimed at developing of the FD-CPR Program 

to improve the survival rate of firefighters 

suffering from cardiac arrest on the 

fireground.

2. Terminology

1) Behaviorism theory

(1) Theoretical definition

The behaviorism theory was developed 

based on classical conditioning by Pavlov and 

operant conditioning by Skinner in the early 

20th century. It proposes that an action is 

formed through the repetition and in-

tensification of a stimulus-reaction process; in-

itially, actions are evoked by chance until the 

designated action can be purposefully 

evoked[9]. In conclusion, behaviorism states 

that changes in actions are results of educa-

tion, and all actions are reactions to the stim-

ulus[10]. This can be more easily applied to 

actual practice in education because the learn-

ing process can be more specific than the in-

sight and exploration suggested by con-

structivism and cognitivism[11].

(2) Operational definition

The repeated learning that behaviorism 

emphasizes helps to improve memory, attitude, 

self-efficacy, and skill performance, among 

others. Therefore, it can enhance the learning 

efficiency of CPR[11]. Consequently, to 

increase the survival rate of firefighters 

suffering from cardiac arrest, the training 

should be repeated to allow the firefighters to 

become habituated to applying a consistent 

CPR strategy<Fig. 1>.

2) ADDIE model for instructional 

design

(1) Theoretical definition

The ADDIE model for instructional design 

was one of the models developed during the 

instructional system development(ISD) for the 

US army at the University of Florida 

Education Center(UFEC) in 1975. The 

‘Five-step-approach’ from the ISD in the US 

army manual was revised and called the 

ADDIE model, using the initials of Analysis, 

Design, Development, Implementation, and 

Evaluation[12]. It allows each step to be 

closely combined with the other step and it is 

applicable to field operations[13]. It is the 
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Fig. 1. Behaviorism theory of CPR.

most widely used model for developing 

multiple educational programs, including 

training on fire safety.

(2) Operational definition

In this study, FD-CPR program was 

developed by applying 3 steps(analysis, design, 

development) out of 3 steps of the ADDIE 

model for instructional design.

3) FD-CPR program

(1) Theoretical definition

The basic CPR training program was 

introduced by the International Committee on 

Resuscitation(ILCOR) in 2015 based on the 

international standard. It is the basic CPR 

program(KACPR-BLS program) conducted 

for 80 minutes and targeted at laymen, and it 

was developed by the Korean Association of 

Cardiopulmonary Resuscitation[14].

(2) Operational definition

This study is about the FD-CPR program. 

The program is based on the previous 

KACPR-BLS program and developed accord-

ing to the ADDIE instructional design based 

on the behaviorism theory and in consultation 

with a group of 7 experts. The training lasts 

for 80 minutes in total, just like the 

KACPR-BLS program.

Ⅱ. Methods

This study consisted of methodological 

research for developing the FD-CPR 

program<Table 1>.

1. Step of analysis

The analysis step confirmed the gap 

between the status of ‘what should be’ and 

‘what it is’ before developing the training 

program, and it provided validity for outcomes 

of the training [15]. Therefore, it was used to 

ascertain the need for the program by 

analyzing prior research through a literature 

review.

A survey of the need for the training was 

conducted via intranet with the help of K fire 
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Step Composition Content

Analysis

ㆍNeeds analysis
ㆍLearner analysis
ㆍEnvironmental analysis
ㆍJob and task analysis

ㆍTraining requirement survey
ㆍDomestic and foreign research reviews

Design

ㆍSpecification of performance goals
ㆍDevelopment of evaluation tools
ㆍSequencing
ㆍTeaching strategy
ㆍMedia selection

ㆍSetting the learning objective
ㆍArrangement of the contents of training
ㆍBuilding the instructional strategy
ㆍSelection of the media
ㆍDevelopment of evaluation items

Development
ㆍDevelopment of teaching materials
ㆍPilot-test and modification
ㆍProduction

ㆍScenario and program development
ㆍAssistant training
ㆍPilot-test
ㆍScenario and program final draft 
ㆍdevelopment

Table 1. Study design using ADDIE model

academy, and it involved 200 working 

firefighters from September 1 to 7. The 

questions were focused on identifying the 

problems with performing CPR for firefighters 

suffering from cardiac arrest at the fireground 

and providing solutions to them.

Domestic and foreign research reviews were 

searched from September 1 to 30. For prior do-

mestic research papers related to CPR training 

for firefighters, I searched the Korean documents 

from the National Assembly Electronic Library

(NANET), Research Information Sharing 

Service(RISS), Korean-studies Information 

Service System(KISS), Policy Research 

Information and Management(PRISM). The for-

eign papers were obtained from CINAHL, 

PubMed, SCOPUS, and Google Scholar, among 

others. The search terms used to filter the pre-

vious research papers included ‘firefighter CPR’, 

‘CPR training’, ‘CPR education’, ‘CPR program’, 

‘Cardiopulmonary resuscitation’, ‘Firefighters & 

CPR’, ‘CPR & program’, and ‘CPR & training’.

2. Step of design

The design step was used to integrate the 

results from the analysis step and assess them 

[15]. Accordingly, I set the learning objective, 

arranged the contents for training, developed 

an instructional strategy, selected the media, 

and developed the evaluation items from 

October 1 to 30.

Following the suggestion of the group of 

experts to develop new questions for skill 

performance to reflect the unique scenarios of 

the fireground, 16 questions were developed, 

revised, and supplemented based on the 

previous appraisal table for the KACPR-BLS 

Program [16], the main AED textbook for 

emergency rescue for achieving the 

second-degree license published by Korea 

Health Personnel Licensing Examination 

Institute in 2020[17], Fire tactics I of the main 

textbooks at the National Fire Service 

Academy[18], and the test for reacting with 

the fire by National Fire Service 
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Academy[19]. The contents validity 

indexes(CVIs) of the developed questions were 

determined by a group of 6 experts consisting 

of 1 emergency medicine professor, 1 

emergency medical technology professor, 2 fire 

service academy professors, 1 paramedic, and 

1 firefighter with experience of more than 15 

years on field. For the points for questions 

1-15, 1 point was assigned if the answer was 

right else 0 was assigned. Higher total points 

indicated better skill performance. The score 

for question 16 was estimated based on the 

time of the initial chest compression; a shorter 

duration indicated early chest compression.

Additionally, the items of estimating the 

skill performance were divided into two 

categories: objective and subjective. Objective 

estimation involved the use of a Mannequin 

(the initial chest compression, chest 

compression spot/depth/speed/pausing time). 

Subjective estimation was conducted by two 

evaluators via recorded video (carrying to the 

safety zone, Securing the supine position, 

removing the personal protection devices, 

checking the reaction, asking help, checking 

the status of breath, chest compression posture, 

exchanging CPR). To confirm the reliability 

of the two evaluators based on the intraclass 

correlation for the subjective estimation, the 

coefficient (ICC) established by Shrout & 

Fleiss[21] was applied. According to this 

standard, ICC was shown as a number from 0 

to 1 without a unit of measurement; 1 

denoted perfect consistency while 0 denoted 

no consistency. Generally, a value above 0.75 

indicated good consistency[22]. In this study, 

after 30 sessions of mock examination and 

calculating the scores and the ICC, a high 

consistency, denoted by 0.843, was found. In 

conclusion, the agreement of the two 

evaluators was high (ICC=0.843, 95 CI= 

0.451-0.932, p<.01), and the subjective 

estimation was conducted.

3. Step of development

The development step involved the 

production of the materials needed for the 

program[15]. Therefore, from October 15 to 

November 13, a group of 7 experts developed 

the scenario and drafted the training program 

using the CVI test. They completed the final 

program after the training of the assistants and 

the pilot test. Seven experts consisting of 1 

emergency medicine professor, 1 emergency 

medical technology professor, 2 fire service 

academy professors, 1 education professor, 1 

paramedic, and 1 firefighter experienced for 

more than 15 years on field. Therefore, this 

program reflected the actual scenarios of the 

fireground, the medical perspective of CPR, 

and the educational perspective of training 

development.

The assistants consisted of 10 members, in-

cluding 8 instructors at K fire service academy 

and 2 firefighters at the fire station. All the 

assistants had experience of more than 10 

years with the test for reacting the fire at the 

second grade or a life-saver license at the sec-

ond grade. Therefore, they fully understood 

the fireground and CPR. With these assistants, 

I proceeded with the overall mock demon-

stration, prepared for the probable accidents, 
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and specified the task to facilitate the 

estimation. Specifically, the 8 instructors were 

divided into 2 groups, with 4 members in each 

of groups A and B. Each group had 2 persons 

in charge of the mannequin, and 2 other per-

sons in charge of field safety and recording. 

The last 2 assistants were in charge of check-

ing the video. They were arranged among the 

working firefighters at the fire stations be-

cause they were not workers of the fire service 

academy. Consequently, they did not know 

anything about the participants and the part 

they were in. All the 10 assistants were given 

the instructor's scenario to help them under-

stand, and in case of pilot test, they were as-

sisted to master one step by step with the 

video.

The pilot test was administered to the 6 

firefighters at the actual fire training center of 

K fire service academy to confirm the overall 

estimation of the program and its feasibility. 

The FD-CPR program was developed to utilize 

the Practice While Watching(PWW) approach 

to minimize interventions by the instructors 

and maintain the duration at 80 minutes just 

as in the control group.

Ⅲ. Results

1. Step of analysis 

1) Training requirement survey

To the question “If a colleague falls on the 

fireground, will you practice CPR?”, 199 

participants out of 200 (99.5%) answered “yes” 

and 133 (66.8%) preferred the transfer to the 

nearest safe zone before performing CPR. 

However, to the question “Are you confident 

to perform CPR of high quality?”, the answers 

were mostly “no” (178 participants, 88.0%), 

and the most common reason was the fear of 

incompetence related to the lack of a training 

program (153 participants, 86.0%). To the 

question about periodic CPR training, the 

answers were mostly “no” (132 participants, 

66%), and the most common reason was the 

lack of a CPR training program; they added 

that they did not know how to train for it 

(100 participants, 75.8%). The 47 participants 

out of 68 (69.1%) who answered “yes” to the 

question on practicing CPR answered that they 

performed CPR on the mannequin just several 

times and that was all for practicing CPR in a 

perfunctory way.

In conclusion, the positive attitude of 

firefighters toward performing CPR would be 

considered high, but the self-efficacy was low, 

and because of the absence of a CPR training 

program, they did not train for it or they 

performed it ineffectively. The need to 

develop a CPR training program suited for the 

actual fireground turned out high (194 

participants, 97.0%)<Fig. 2>.

2) Domestic and foreign research 

reviews

The collected documents from domestic and 

foreign research were 1,039 in total. Among 

these, 108 pieces published before 2000 were 

omitted because they were not satisfactorily 

related to the study, and 931 pieces were 

reviewed through a 3-step approach. The first 
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Fig. 2. Training requirement survey.

No Author Target Research design & Intervention method

1
Kang

(2004)

For high-risk 
cardiac arrest 

family

・Exp. group (BLS for improving self-efficacy, 240 min)
・Con. group (no treatment, 0 min)
・Research design (nonequivalent control study)
・Tool (video, mannequin)

2
Jung

(2009)*

For first-class 
EMT in the 

fire department

・Exp. group (CPR field work protocol, 35 min)
・Con. group (applying the existing method of CPR, 15 min)
・Research design (nonequivalent control study)
・Tool (video, mannequin)

3
KDCA
(2014)

For youth

・Exp. group (health teacher education program, 120 min)
・Con. group (existing education program, 120 min)
・Research design (nonequivalent control study)
・Tool (video, mannequin)

Table 2. Domestic research reviews - continued

step was to filter out the duplicate documents 

(n=458) by reviewing the titles. The next 

step was to omit the irrelevant documents 

(n=431) by reviewing the abstracts. Finally, 

30 documents were chosen after excluding the 

12 documents that did not have the statistical 

data, such as mean and standard deviation, 

among others, and a mediating variable.

For the domestic documents, there were 6 ar-

ticles on the development and estimation of the 

effect of CPR for ordinary people. Among 

them, there were 3 articles for nurses, and 2 ar-

ticles for teachers. The articles for firefighters 

were 3, however they were all for paramedics 

and none for firefighters[22]<Table 2>.

For the foreign documents, there were 16 

related to an isolated or fallen firefighter on 

the fireground, unlike national research. To be 

more specific, there were 2 research papers on 

the challenges of the Rapid intervention 
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No Author Target Research design & Intervention method

4
Park and 

Kim
(2016)

For nursery 
teacher

・Exp. group (infant health management education program, 540 min)
・Con. group (no treatment, 0 min)
・Research design (nonequivalent control study)
・Tool (video, mannequin)

5
Lee and 

Choi
(2016)

For care 
worker

・Exp. group (BLS tailored to the characteristics of nursing care workers, 
240 min)

・Research design (one group study)
・Tool (video, mannequin, PWW)

6
Kim

(2016)
For nurse

・Exp. group (disease experience narrative class, 150 min)
・Con. group (general lecture style class, 120 min)
・Research design (randomized controlled study)
・Tool (video, mannequin)

7
Kwon
(2017)

For the elderly

・Exp. group (educational program for chest compression resuscitation 
tailored to the elderly, 80 min)

・Con. group (chest compression resuscitation program, 80 min)
・Research design (nonequivalent control study)
・Tool (video, mannequin, PWW)

8
Leeand 

and Chae
(2017)*

For first-class 
EMT

・Exp. group (BLS with improved personal and social factors, 60 min)
・Con. group (existing BLS training, 60 min)
・Research design (nonequivalent control study)
・Tool (video, mannequin)

9
Park

(2018)
For parent

・Exp. group (child CPR education program, 120 min)
・Research design (one group study)
・Tool (video, mannequin)

10
Song

(2018)
For nurse

・Exp. group (professional CPR education program using a patient 
simulator, 480 min)

・Con. group (abbreviated professional CPR education program, 240 
min)

・Research design (nonequivalent control study)
・Tool (video, mannequin)

11
Kim

(2018)
For teacher

・Exp. group (developed educational program, 240 min)
・Con. group (no treatment, 0 min)
・Research design (nonequivalent control study)
・Tool (video, mannequin)

12
Kim

(2018)
For nurse

・Exp. group (interaction-based clinical nursing skill content, 1 week)
・Con. group (clinical nursing skill content, 1 week)
・Research design (Randomized controlled study)
・Tool (smartphone, mannequin)

13
Jung

(2019)
For the general 

people

・Exp. group (360 degree virtual reality video, 100 min)
・Con. group (general standard video, 100 min)
・Research design (randomized controlled study)
・Tool (video, PWW)

14
Park et al.

(2019)* For EMT

・Exp. group (simulation-based professional CPR training, 180 min)
・Con. group (traditional professional CPR training, 180 min)
・Research design (nonequivalent control study)
・Tool (video, mannequin)

*For 119 EMT study

Table 2. Domestic research reviews
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No Author Subject Content

1
NIOSH
(2002)

2001 Firefighter fatality investigation 
from Phoenix’s Southwest 

Supermarket fire, RIT problems & 
improvements

・RIT problems (organization, mission, 
equipment, training, etc.) and improvement 
methods for each timeline 

2
Steve

(2003)

2001 Firefighter fatality investigation 
from Phoenix’s Southwest 

Supermarket fire, Simulation 
evaluation to find RIT problems

・Demonstration of cardiac arrest firefighters in 
three empty buildings similar to the situation 
in Phoenix’s Southwest supermarket store 
(bowling alley, restaurant, bar)

3
USFA
(2003)

RIT development and improvement 
measures

・Reconsideration of RIT and policy 
recommendations through a special report from 
the U.S. Fire Department

4
Robert
(2005)

RIT equipment and components
・Introduction of RIT bag composition and 

equipment

5
Fred

(2009)
Training to improve the survival rate 
of firefighters who fell at the fireground

・Scenario training to improve the survival rate 
of firefighters who fell down at the fireground

6
Nicholas
(2012)

SCBA problems and improvements for 
isolated firefighters at the fireground

・March 14, 2001 Phoenix Southwest Supermarket 
Fire Analysis (Use of RIT's SCBA due to the 
isolated firefighter's SCBA problem) 

7
HFD

(2014)
Southwest Inn Hotel fire, RIT problems 

& improvements

・May 31, 2013 Texas Southwest Inn Hotel fire 
kills 4 firefighters, RIT problems (organization, 
mission, equipment, training, etc.) and 
improvement methods for each timeline.

8

Herbert
 and 

Woatford
(2014)*

Cardiac arrest Firefighters CPR at the 
fireground

・An introduction to the FD-CPR 10 step 
procedure created by a firefighter (Michael 
Herbert, Christopher watford) hased in Leland, 
North Carolina, USA

9
Joe

(2015)
How to operate RIT for suburban areas 

・RIT problems and improvement measures in 
suburban areas

10
Mark et al.

(2016)
How to rescue a firefighter who fell 

down at the fireground
・Improved survival technique in case of a 

firefighter who fell down at a fireground

11
Jarrod
(2016)

How to survive when isolated at the 
fireground

・4 ways to survive when I'm isolated at a fire 
site

12
Laszlo,
Gyorgy
(2017)

How to rescue an unconscious and fell 
down firefighter at the fireground

・4 steps to efficient rescue in firegournd

Table 3. Foreign research reviews - continued

team(RIT), 1 research paper on the operation 

of RIT, 3 papers on the apparatus of RIT, and 

1 paper on the arrangement of the suburban 

local RIT. There were 9 papers on the training 

program for firefighters. Only 3 among these 

were related to CPR on the fire-

ground[22]<Table 3>.

A review of the 3 documents on CPR for 

firefighters showed the method by Six Nations 

Fire & Emergency Services Training Academy 
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No Author Subject Content

13
Tom

(2017)
How to efficiently rescue Firefighter 

who has fallen at the fireground

・Rescue method using equipment of a firefighter 
who fell down at the firegournd (Designing how 
to use pulley equipment)

14
Kos

(2017)* Firefighters CPR at the fireground
・Introduction to FD-CPR 5-Step procedures 

taught at Coral Springs Fire Academy in Florida, 
USA

15
SNFES
(2017)* Firefighters CPR at the fireground 

・Introducing the FD-CPR 4 Step Procedures 
taught at the Ontario Fire Training Center in 
Canada

16
Guido
(2021)

How to operate RIT of firefighters with 
cardiac arrest at high-rise building 

fireground

・In the case of high-rise buildings, it takes a 
long time to come down to the entrance, so 
immediate CPR treatment is required

*A study on CPR in fireground

Table 3. Foreign research reviews

in 2017, another method by Herbert & 

Watford working at Leland Fire Department 

in 2014, and the last method made by Coral 

Springs Fire Academy in Florida in the US in 

2015 also cited in Kos (2017). However, all of 

these had not been examined through a 

hypothesis test, and they only provided 

suggestions based on the experiences under the 

local circumstances related to fire.

None of the CPR training programs were 

tailored to enhancing the survival rate of the 

firefighters suffering from cardiac arrest. 

There were ongoing integral studies on the 

role, apparatus, education, and training of the 

separately arranged RIT in the foreign 

countries. However, those were focused on the 

rapid rescue methods, and the lack of CPR 

studies applicable to fireground was still 

existent. There was a limitation related to the 

structure of the firefighting object, the 

management of fire officials, the procedure 

and apparatus of the operations on the 

fireground; they were different from ours.

2. Step of design

1) Setting the learning objective

The analysis of the training requirement 

survey and research review of the domestic 

and foreign documents concluded on the 

necessity of CPR training program applicable 

to the actual fireground; the learning objective 

was set as ‘in the event of cardiac arrest of 

firefighters at the fireground, high-quality 

CPR can be provided after moving to a safe 

zone.’

2) Arrangement of the contents of 

the training

Based on the learning objective, 7 experts 

discussed the arrangement of the contents for 

the training and the instructional strategy. As 

a result of the discussion, included the 4 es-

sential goals(rapid and precise check of car-

diac arrest, prompt report to the station and 

request for help, high-quality chest com-

pression, and the right use of AED) of the 
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KACPR-BLS program, and some additional 

methods were recommended to overcome the 

difficulties on the fireground outlined during 

the analysis step. Specifically, the added meth-

ods included the transfer of the colleague to a 

safety zone, request for help via radio, applica-

tion of CPR, removal of private protective ap-

paratus, and the efficient exchange of roles.

3) Building the instructional strat-

egy

To accomplish the learning objective, the 

following 2 factors were recommended for 

inclusion in the instructional strategy.

First, focus on learning by practice. The 

knowledge of CPR is crucial but consistent 

practice is also important, so the portion of 

practicing time sets 60 minutes (75.0%) which 

deems high comparing with the whole 

percentile.

Second, develop the scenario and program 

with the actual situation. To enhance the skill 

performance, focusing on reflecting the 

scenarios of the fireground was a top priority 

for the newly developed program.

4) Selection of media

The FD-CPR program adopted the PWW 

method to prevent distortion of the contents of 

training and minimize the intervention of the 

instruct.

5) Development of skill perform-

ance evaluation items

It was based on the assessment table for the 

practice test of the KACPR-BLS program, the 

assessment table for utilizing the AED for the 

paramedics for their second-degree license, 

which was launched at Korea health personnel 

licensing examination institute, controlling fire 

tactics I among the main texts at the fire 

academy, and searching the urgent target re-

quired to be saved and rescue among items for 

assessing the reactive capability against fire. 

Likewise, the 16 questions were developed and 

assessed using the difficulty and discrimination 

test. The average score of the difficulty test 

was 41.16% (even)<Table 4>. and that for the 

discrimination test was 0.32 (high)<Table 5>.

To secure the CVI of the developed 

questions, I had it estimated from the group of 

6 experts consisting. In this study, the CVI for 

all the items was estimated as 1.0. However, 

there were revisions. Question no. 15: 

‘Hands-off time’ was revised to ‘time to cease 

chest compression’ to facilitate its integration 

with the other appraisal item<Table 6>.

3. Step of development

1) Scenario development

After the discussion by the group of 7 

experts consisting of 1 emergency medicine 

professor, 1 emergency medical technology 

professor, 2 fire service academy professors, 1 

education professor, 1 paramedic, and 1 

firefighter, the learning objective, training 

contents, instructional strategy, selection of the 

media were decided for developing the 

scenario for the video for the FD-CPR 

program. It was divided into 7 steps, and each 

step was integrated for continuous training.
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Question Number of pre-skill performance Correct rate

1 18 28.57

2 2 3.17

3 48 76.19

4 20 31.75

5 48 76.19

6 34 53.97

7 26 41.27

8 18 28.57

9 43 68.25

10 28 44.44

11 38 60.32

12 13 20.63

13 16 25.40

14 12 19.04

15 25 39.68

Mean difficulty : 41.16

Table 4. Difficulty of skill performance questions

2) Training program development

Based on the initially developed scenario, 

the FD-CPR program was developed. The 

intervention program for the control group It 

was conducted for 80 minutes just as the 

KACPR-BLS program. For the training to 

focus on learning by practice, as emphasized 

by ILCOR, the practicing time was set to 60 

minutes (75.0%), which was considered 

high<Table 7>.

3) Validation of applicability via pilot

-test

As a pilot test, the training program was 

conducted according to the planned procedure, 

but for the effect on skill performance, there 

were some problems.

First, too much time passed in checking the 

status of a fallen colleague on the dark 

fireground. It is difficult to determine the 

status of a colleague due to the smoke and 

impossible to apply CPR due to the flames, 

collapse, burial, and isolation, among others. 

Nevertheless, the firefighters tended to report 

the status of being capable of breath, any 

symptom of abnormal action, and any traces of 

trauma precisely, and it rather delayed the 

performance of CPR.

A revision of step one was made from 

‘check the mental status’ of the scenario to 

‘check the mental status while tapping the 

shoulder ("OO chief, are you okay?")’ as fast 
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Question

Quadruple correlation analysis

Top 50% Bottom 50%

discriminationNumber of 
correct answers

Number of 
incorrect answers

Number of 
correct answers

Number of 
incorrect answers

1 13 17 5 28 0.29

2 2 28 0 33 0.06

3 29 1 19 14 0.32

4 12 18 8 25 0.13

5 30 0 18 15 0.38

6 25 5 9 24 0.51

7 18 12 8 25 0.32

8 12 18 6 27 0.19

9 28 2 15 18 0.41

10 24 6 4 29 0.63

11 22 8 16 17 0.19

12 11 19 2 31 0.29

13 12 18 4 29 0.25

14 12 18 0 33 0.38

15 19 11 6 27 0.41

Mean discrimination : 0.32

Table 5. Discrimination of skill performance questions

Before modification* After modification

15. Hands-off time (within 10 seconds) 15. time to cease chest compression (within 10 seconds)
*Expert opinion: Medical terminology needs to be purified in Korean to match other questions

Table 6. Modification of skill performance No.15

and clear yet to act the, accordingly, the 

related video was altered<Table 8>.

Second, all the methods for carrying col-

leagues from the fireground to the safety zone 

varied. In the case of no separate equipment, 

the methods for carrying were multiple (raise 

and carrying, crawl forward and carrying, 

crawl backward and carrying, pull both arm-

pits and carrying, hang on the shoulder and 

carrying, crawl carrying on the back and car-

rying, pull the collar and carrying etc.). 

However, these were for saving the ordinary 

people on the fireground, and there was no 

standardized way to save the firefighters wear-



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

176

No Curriculum Method Time(min)

1 -Curriculum and Instructor Introduction Orientation 5

2

-Statistics on occurrence of cardiac arrest firefighters at the 
fireground

-The importance of CPR for witnesses
-Exemption from bona fide emergency medical care

Video watching 10

3
-Status check and radio notification of fell down firefighters
-move to the safe zone
-Secure a stable posture and remove equipment

PWW*

5

4
-Consciousness check and radio help request
-Breathing check

5

5 -Chest compression resuscitation 20

6
-Remove the protective clothing of fallen firefighter
-Chest compressions after shift

5

7 -Use of AED Video watching 5

8 -AED practice PWW* 10

9 -Full-course practice PWW* 10

10 -Course evaluation and Q&A Feedback 5
*PWW: Practice While Watching

Table 7. Development of FD-CPR program

ing personal protective equipment as heavy as 

23kg. Therefore, after the discussion of ex-

perts, the method of ‘carrying by pulling the 

collar’ was chosen due to the low possibility of 

musculoskeletal injury and the ability to move 

fast. Yet, the firefighter would be wearing the 

protective clothing and SCBA, and it would be 

better to apply the ‘drag by pulling the 

shoulder string’ of the SCBA-frame back car-

rier rather than the collar of the protective 

clothing. Additionally, using the shoulder 

strings with 2 people on a dark fireground 

would make it difficult to check the precise 

status of a fallen colleague out of the narrow 

aisle and cause a delay. Consequently, the roles 

were specified. Specifically, firefighter 1 

would move toward the exit staying down and 

remove the obstacles in the way and open the 

exit. Firefighter 2 would carry the fallen col-

league by applying the ‘drag by the shoulder 

string method’ to move to the safety zone out 

of the exit.

Therefore, step 2 of the scenario, ‘carry to 

safety zone’ by 2 firefighters was revised to 

Firefighter 1 should remove the obstacle in the 

way and open the exit, and the other 

firefighter should use the method of dragging 

the shoulder string to carry to the safety zone 

(5 meters outside the exit). Subsequently, the 

related video was altered<Table 8>.

Third, because of the protective clothing the 

firefighters wear, a colleague suffering from 
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No Scenario Video

Step 1

Before*

※ Firefighter fell down on suddenly fireground 
FF 1) 
-check the mental status
-spread the situation (“Order 1, here OO fire 2, colleague fell 
down, will carry to the safety zone out of the exit on OO 
floor”)

After

※ Firefighter fell down suddenly on fireground
FF 1) 
-check the mental status while tapping the shoulder (“OO chief, 
are you okay?”)

-spread the situation (“Order 1, here OO fire 2, colleague fell 
down, will carry to the safety zone out of the exit on OO 
floor”)

Step 2

Before† FF 1, 2) 
-carry to the safety zone

After

FF 2) 
-remove the obstacle in the way and open the exit
FF 1)
-use the method of dragging the shoulder string to carry to 
safety zone(5 meters outside the exit)

Step 3

Before‡

FF 1)
-hold the string of shoulder and sit on the air cylinder between 
the legs → remove the helmet of the fallen colleague → 
remove the mask → remove the hood

FF 2)
-remove the belts of chest and waist of fallen colleague → 
unzip → the turnout coat zipper → oppen the turnout coat

After

FF 1)
-hold the string of shoulder and sit on the air cylinder between 
the legs → remove the own SCBA and gloves → remove the 
helmet of the fallen colleague → remove the mask → remove 
the hood

FF 2)
-remove the own SCBA and gloves → remove the belts of chest 
and waist of fallen colleague → unzip → the turnout coat 
zipper → oppen the turnout coat

Table 8. Revising step 1 of scenario - continued

cardiac arrest could not be checked properly 

or receive high-quality CPR. When fire-

fighters wear the mask, fire hood, and helmet, 

they can hear sounds of their breathlessness 

loudly, but it also makes it difficult to listen to 

the breathing sound of a fallen colleague, giv-

en the shutting out of external noise and nar-

rowing of the visual field, for abnormal actions 
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No Scenario Video

Step 5

Before§

FF 2) 
-perform chest compression for about 2 minutes(30 times 
compression, 7 times repetition)

FF 1)
-feedback to firefighter 2(position, posture, depth, rate) loosen 
the shoulder string of colleague suffering from cardiac arrest

After

FF 2) 
-perform chest compression for about 2 minutes(30 times 
compression, 7 times repetition)

Alternative) 
-① kneeling down beside the fallen colleague
-② straighten knees the fallen colleague
FF 1)
-feedback to firefighter 2(position, posture, depth, rate) loosen 
the shoulder string of colleague suffering from cardiac arrest

Step 6

Before‖

FF 2) 
-(after the seventh cycle finished) come closer to the legs of 
fallen colleague and hold both of the knees

FF 1)
-raise both arms of the fallen colleague and take both thumbs 
out of sleeve then

Alternative)
-① ready to pull both strings of inner shoulder and turnout coat
-② ready to pull around the sleeves
FF 2) 
-follow the shout of firefighter 1 and pull down toward the 
legs(remove the turnout coat and SCBA)

After

FF 2) 
-(after the seventh cycle finished) come closer to the legs of 
fallen colleague and hold both of the knees

FF 1)
-raise both arms of the fallen colleague and take both thumbs 
out of sleeve then(ready to pull around the sleeves)

FF 2) 
-follow the shout of firefighter 1 and pull down toward the 
legs(remove the turnout coat and SCBA)

*difficulty: required to change because of the impossibility of checking the precise status of fallen colleague on dangerous 
fireground
†difficulty: required to share the task and change the way to deliver for preventing the musculoskeletal injury
‡difficulty: required for revision due to the personal protective apparatus, it was impossible to check the precise the status of
cardiac arrest and remove the outfit
§difficulty: in case of the small physique of firefighter, required for revision due to the impossibility of sustaining the typical
posture of chest compression
‖difficulty: in case of pulling both strings of the inner side of turnout coat and shoulder, it could cause to get caught so be 
required to revise

Table 8. Revising step 1 of scenario
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to be recognized. The heavy weight of the 

SCBA interferes with the relaxation of chest 

compression, and the thick gloves make it dif-

ficult to pinpoint the compression position.

Accordingly, step 3 of the scenario for 

firefighter 1 was modified to add ‘remove the 

own SCBA and gloves’ before ‘remove the 

helmet of the fallen colleague;’ that for 

firefighter 2 was revised to add ‘remove the 

own SCBA and gloves’ before ‘remove the 

belts of chest and waist of fallen colleague’. 

Subsequently, the related video was altered

<Table 8>.

Fourth, the quality of CPR depended on the 

physique of the firefighter. For a fallen 

colleague wearing SCBA, the victim was over 

approximately 30cm high. If the physique of 

the firefighter is small, the posture typically 

used for chest compression is tilting to one 

side, which does not keep the arms at right 

angles. However, raising the knees could keep 

the arms at right angles and facilitate high- 

quality CPR.

Step 5 of the scenario was modified: ‘the 

compressing posture by firefighter 2’ was re-

vised to add ‘alternative 1) kneeling beside the 

fallen colleague’ and ‘alternative 2) straighten 

knees beside the fallen colleague’. Accordingly, 

the related video was altered<Table 8>.

Fifth, the method of pulling both strings of 

the inner side of the turnout coat and shoulder 

was not efficient. Pulling both strings of the 

inner side of the turnout coat and shoulder 

would cause the unstrung elbow to get caught 

by the clothing so that it would not be 

removed. Therefore, it would require several 

rounds of pulling to remove it, and in the end, 

it took a long time. Consequently, the pausing 

time to chest compression would take over 10 

seconds, and the survival rate of a colleague 

would decrease.

Likewise, step 6 of scenario, ‘alternative 1- 

ready to pull both strings of the inner side of 

turnout coat and shoulder,’ was removed, and 

the related video was altered accord-

ingly<Table 8>.

Likewise, the difficulties associated with 

assessments of the skill performance were all 

revised to reflect the scenario and video of the 

intervention program, and this completed the 

development of the final program<Table 9>. 

The feasibility of the revised FD-CPR 

program was tested by the group of 7 experts, 

and the CVI of all the items was measured as 

1.0. therefore, the program was used without 

further revision<Table 10>.

Ⅳ. Discussion

According to the statistics of the National 

Fire Agency (NFA), of the total casualties of 

6,193, the dead firefighters accounted for 29 

(34.1%) of the most casualties on duty, 

compared with 9 rescuers (10.6%) and 21 

paramedics (24.7%), during the last 15 years 

from 2005 to 2019. The injured firefighters 

accounted for 1,376 (22.5%) of the casualties, 

compared with 575 rescuers (9.4%) and 1,354 

paramedics (22.2%). For the US, from 2015 to 

2019, 108 (25.9%) out of 417 dead 

firefighting personnel were firefighters on the 
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No Procedure Detail

1

Check the 
fallen 

colleague 
and spread 
the status

※ Firefighter fell down suddenly on fireground
FF 1) 
-check the mental status while tapping the shoulder (“OO chief, are you okay?”)
-spread the situation (“Order 1, here OO fire 2, colleague fell down, will carry to the 
safety zone out of the exit on OO floor”)

2

Carry the 
fallen 

colleague to 
the safety 

zone

FF 2) 
-remove the obstacle in the way and open the exit
FF 1)
-use the method of dragging the shoulder string to carry to safety zone(5 meters outside 
the exit)

3

Secure the 
supine 
position 

and remove 
the 

equipment

FF 1)
-hold the string of shoulder and sit on the air cylinder between the legs → remove the 
own SCBA and gloves → remove the helmet of the fallen colleague → remove the mask 
→ remove the hood

FF 2)
-remove the own SCBA and gloves → remove the belts of chest and waist of fallen 
colleague → unzip → the turnout coat zipper → oppen the turnout coat

4

Check the 
mental 

status, ask 
for help, 
check the 

breath

FF 2)
-tap on the shoulder and check the mental status, deliver to firefighter 1(“Cardiac arrest 
without mental. Ask for help.”)

FF 1)
-ask for help via radio(“Order 1, here OO fire 2, current location OO floor, now we have 
one colleague uffering from cardiac arrest with CPR, asking for helping from RIT and 
AED”)

FF 2)
-check the movement and breathing from head to abdomen through eyes

5
Perform 

chest 
compression

FF 2) 
-perform chest compression for about 2 minutes(30 times compression, 7 times repetition)
Alternative) 
-① kneeling down beside the fallen colleague
-② straighten knees the fallen colleague
FF 1)
-feedback to firefighter 2(position, posture, depth, rate) loosen the shoulder string of 
colleague suffering from cardiac arrest

6

Remove the 
fallen 

colleague’s 
equipment

FF 2) 
-(after the seventh cycle finished) come closer to the legs of fallen colleague and hold 
both of the knees

FF 1)
-raise both arms of the fallen colleague and take both thumbs out of sleeve then(ready to 
pull around the sleeves)

FF 2) 
-follow the shout of firefighter 1 and pull down toward the legs(remove the turnout coat 
and SCBA)

7

Exchange 
the task 

and chest 
compression

FF 1)
-after exchange the task and perform the chest compression
FF 2)
-radio spread the current situation(“Order 1, here OO fire 2, keep CPR still with cardiac 
arrest”)

* after AED’s arrival
The whole firefighters perform AED and use according to the guideline of KACPR

Table 9. FD-CPR scenario(after revision)
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No Evaluation factor Content CVI

1 Accuracy
This program is to prevent cardiac arrest of subject(firefighters) and 
to cope with emergency situations.

1

2 Accuracy
This program can help to improve the performance of the 
subjects(firefighters) for CPR.

1

3 Stability This program is possible for healthy(firefighters) to follow. 1

4 Feasible This program is not difficult for subjects(firefighters) to learn. 1

5 Feasible This program has an adequate allocation of training time. 1

Table 10. Content validity index(CVI) of the FD-CPR program

fireground, which means that these casualties 

occur on the fireground[23,24].

Therefore, to enhance the survival rate of 

firefighters on the fireground, it would be 

better to apply CPR at the place where cardiac 

arrest occurred: i.e., a 'Treatment first, Rescue 

later' strategy, as opposed to the 'Rescue first, 

Treatment later' strategy, as it typically takes a 

long time to transfer the victim out of the 

fireground.

However, in the Republic of Korea, there 

have been studies on CPR to personnel with 

various occupations, such as doctors, nurses, 

and teachers. however, there has been no 

study on firefighters. Abroad, there have been 

active investigations on the role, apparatus, ed-

ucation, and training of a separately arranged 

RIT in an integrated manner; however, an 

RIT could not be organized systematically ow-

ing to the lack of firefighters available for 

field activities. Nevertheless, these studies were 

focused mostly on the methods of saving the 

victims and did not investigate the applicable 

CPR on the fireground. furthermore, the 

structure of the firefighting object, manage-

ment of the firefighting personnel, and proce-

dures of operation and apparatus on the fire-

ground, among others, were different from 

those used here. In the end, a training pro-

gram appropriate to our situation was 

developed.

Specifically, a CPR method has been 

developed based on the behaviorism theory for 

the theoretical framework to consistently show 

who the firefighter is according to a group of 

seven experts, based on the five steps of the 

ADDIE instructive model, which is widely 

used in firefighting and safety area training.

The present study had the following 

strengths. First, to enhance the survival rate of 

firefighters suffering from cardiac arrest on 

firegrounds, it was developed focusing on the 

difficulties brought to light by the training 

requirement survey and through domestic and 

international studies. Second, to enhance the 

applicability of the program, it was developed 

systematically on the basis of the behaviorism 

theory for theoretical framework according to 

3 steps of the ADDIE model of instructional 

design. Third, to increase the learning effect 

of the program, the training focused on 

learning through practice and that practice 
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time would be 60 min (75%) out of a total of 

80 min, which was deemed a high proportion. 

It was developed as a PWW so that the 

training contents are not distorted, and it was 

designed according to the capability and 

proficiency of the firefighters. Fourth, to help 

understand the training program, it was 

distributed after simulating various scenarios 

for trainees and instructors. Fifth, this is the 

first-developed CPR program for firefighters 

through a group consultation of 7 experts. 

Therefore, it will serve as a standard when 

developing new FD-CPR programs in the 

future.

The present study had the following 

limitations. First, the present study was 

conducted among firefighters in Gyeonggi-do. 

Therefore, the potential for extrapolation and 

generalization for extrapolation and 

generalization of the study results is limited. 

Second, the long-term effect of applying the 

developed training program could not be 

measured.

Ⅴ. Conclusion

A scenario consisting of 7 procedures and a 

skill performance evaluation tool consisting of 

16 questions were developed. Evaluation tool is 

average score of the difficulty test was 

41.16%(even) and that for the discrimination 

test was 0.32(high). After that, a total of 80 

min of training program was finally developed, 

and as a result of verifying the content 

validity index of 7 experts, it was as high as 

1.0(CVI= 1.0).

Hence, the FD-CPR training program 

developed for the first time in domestic in this 

study was effective in enhancing the skill 

performance of the firefighters on CPR. If this 

program is added to the new firefighters at 

Fire Service Academy educational course the 

iterative training to CPR can be conducted, 

and the skill performance of CPR could be 

maintained. Furthermore, the program can 

facilitate a better survival rate fo colleagues 

suffering from cardiac arrest. In addition, 

based on the limitations and the results of this 

study, the following suggestions are 

recommended.

First, further study regarding the use of the 

CPR apparatus present currently inside the 

pump truck and ambulance is necessary.

Second, not only the shortsighted effect of 

the FD-CPR but also the farsighted effect 

such as 3 months after and 6 months after to 

have it estimated requires a follow-up of the 

study.

Third, when running the RIT afterwards, 

the firefighters who would have completed 

this program are suggested to be onboard of 

the team to enhance the lifesaving 

performance and CPR skill.

ORCID ID

Jeong-Won Son: 논문기획, 조사, 작성, 검토, 

편집, 투고

0000-0001-7605-8485



화재진압대원을 위한 심폐소생술 훈련프로그램 개발

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

183

References

1. National Fire Service Agency (NFSA). Fire 

fighting tactics Ⅰ-2. 1st ed. Gongju: Freebe, 

2021. 1-13.

2. National Institute for Occupational Safety and 

Health (NIOSH). Fire fighter fatality inves-

tigation and prevention program. Available at: 

https://www.cdc.gov/niosh/fire/default.html, 

2021.

3. Hwang SO, Lim KS. Cardiopulmonary re-

suscitation and advanced cardiovascular life 

support, 5th ed. Seoul: Koonja Publishing Inc, 

2016. 1-16.

4. Bobow BJ, Clark LL, Ewy GA, Chikani V, 

Sanders AB, Berg RA et al. Minimally inter-

rupted cardiac resuscitation by emergency med-

ical services for out-of-hospital cardiac arrest. 

JAMA 2008;299(10):1158-65.

https://doi.org/10.1001/jama.299.10.1158

5. Cha KC, Kim YJ, Shin HJ, Cha YS, Kim H, 

Lee KH et al. Optimal position for external 

chest compression during cardiopulmonary re-

suscitation: an analysis based on chest CT in 

patients resuscitated from cardiac arrest. Emerg 

Med J 2013;30(8):615-9.

6. Larsen MP, Eisenberg MS, Cummins RO, 

Hallstrom AP. Predicting survival from 

out-of-hospital cardiac arrest: a graphic model. 

Ann Emerg Med 1993;22(11):1652-8.

7. National Fire Service Academy (NFSA). 

Firefigther training manual(first-class), 1st ed. 

Gongju: Freebe, 2018. 57-68.

8. National Fire Agency (NSA). Dead firefighter 

memorial. Available at: https://www.nfa.go.kr/

cherish/news/notice/;jsessionid=qqhR+LXdN

WBOJwx0zCZC5Lpi.nfa12, 2021.

9. Kim ES. Skinner’s behaviorism and his psycho-

logical ideal. Journal of Cheongju National 

University of Education 1989;19:83-99.

10. Choi SJ. A study of the behaviorial method of 

learning guidance. Unpublished master’s thesis, 

Dankuk University, 1987, Yongin, Korea.

11. Im SH. Brain-scientific understanding of behav-

ioristic learning theory and educational 

implications. Unpublished master’s thesis, Seoul 

National University, 2010, Seoul, Korea.

12. University of Florida Education Center (UFEC). 

Interservice procedures for instructional system 

development: executive summary and model. 

Available at: https://apps.dtic.mil/sti/pdfs/ADA

019486.pdf, 1975

13. Park CD. Development of an evaluation model 

for e-learning based teacher training programs 

using the delphi and AHP method. Unpublished 

doctoral thesis, Soongsil University, 2010, Seoul, 

Korea.

14. Song GJ, Kim JB, Kim JH, Kim CW, Park SY, 

Lee CH et al. Part 2: Basic life support = 2015 

Korean guidelines for cardiopulmonary re-

suscitational and emergency cardiovascular care. 

J Korean Soc Emerg Med 2016;28(4):9-34.

15. Oh IK, Choi JI. Educational program develop-

ment methodology, 1st ed. Seoul: Hakjisa Inc, 

2015.

16. Korea Disease Control and Prevention Agency 

(KDCA). General CPR standard training pro-

gram instructors and training guidelines. 

Available at:http://www.cdc.go.kr/board/board.

es?mid=a20503050000&bid=0021&act=view

&list_no=127633, 2017

17. Korea Health Personnel Licensing Examination 

Institute (KHPLEI). Level 2 emergency medi-



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

184

cal technician national practical test. Available 

at:https://www.kuksiwon.or.kr/notice/brd/m_51/

view.do?seq=2812&srchFr=&srchTo=&srch

Word=%EC%9D%91%EA%B8%89%EA%B5%

AC%EC%A1%B0%EC%82%AC&srchTp=0&it

m_seq_2=0&multi_itm_seq=0&company_cd

=&company_nm=, 2020

18. National Fire Service Agency (NFSA). Fire 

fighting tactics Ⅰ-1. 1st ed. Gongju: Freebe, 

2018. 110-32.

19. National Fire Service Academy (NFSA). 

Fire-fighter training manual(Second-class), 1st 

ed. Gongju: Freebe, 2018. 357-8.

20. Shrout PE, Fleiss JL. Intraclass correlations: 

uses in assessing rater reliablility. Psychological 

Bulletin 1979;86(2):420-8.

https://doi.org/10.1037/0033-2909.86.2.420

21. Park J, Kim TH. Reliability and validity of a 

smartphone-based assessment of gait parame-

ters in patients with chronic stroke. J Korean 

Soc Phys Med 2018;13(3):19-25.

https://doi.org/10.13066/kspm.2018.13.3.19

22. Son JW. Development and effect of Basic 

Cardiopulmonary Resuscitation Training 

Program for Firefighters. Unpublished doctoral 

thesis, Ajoul University 2004, Suwon, Korea.

23. National Fire Agency (NFA). 2020 National 

fire agency statistical yearbook. Available at:

http://www.nfa.go.kr:8005/wv/ezpdf/custom-

Layout.jsp?contentId=L0RBVEEvbmZhL25m

YS53YXIvdXBsb2FkLy9ib2FyZC8vYmJzXzAw

MDAwMDAwMDAwMDAwMTkvMjAyMDA3

MDkvMjAyMDA3MDkwOTQyNDAyNjQ3My

5wZGY%3D, 2020

24. U.S. Fire administration (USFA). Annual report 

on firefighter fatalities in the United States. Available 

at:https://www.usfa.fema.gov/statistics/reports/

firefighters-departments/firefighter-fatalities.html, 

2020



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


