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Abstract: Background/Objectives: The study’s goal is to
research the effectiveness of the simulation training of ACLS
(Advanced Cardiovascular Life Support) in nursing students and
determining the advanced cardiovascular life support knowledge
and skills obtained by them. Methods/Statistical analysis: The
subjects of the study were41 senior nursing students of a
university in “C.” The simulation training program used in the
study consisted of theoretical education and practical exercise.
Findings: The study outcome showed that the level of
knowledge after the education program of the advanced
cardiovascular life support was 21.44 points on average, and that
the level of performance in practice after the practical training
was 27.98 points on average. The study outcome shows that the
Advanced Life Support Simulation program is more effective in
improving clinical practice ability than lecture-oriented
conventional educational methods. Improvements/Applications:
It is encouraged to expand the simulation education program for
nursing students or health professionals' caring for cardiac arrest
patients. Therefore, designing the simulation for emergency care
for cardiac arrest patients should be implemented, by developing
scenario-based programs with various clinical situations in order
to solve problems through critical thinking.
Keywords: ACLS, Simulation, Education, Nursing student,
Emergency Care

I. INTRODUCTION
The concept of the survival chain to cardiac arrest patients
has been revised to five chains in 2015, which consist of
precautionary and early discovery of cardiac arrest, an
immediate report, prompt practice of CPR, swift practice of
defibrillation, and efficient advanced life support and
post-cardio arrest treatment. Therefore, the educational goal
of life support is to enable cardiac arrest patients to
continuously receive the treatment based on the most
up-to-date medical knowledge under the concept of chain of
survival [1].
According to recent material [2], Korea's cardiac arrest rate
has increased from 37.5 people per 100,000 people in
2006(the survey starting year) to 46.8 people per 100,000
people in 2010, with annual increases, and the death rate from
Ischemic heart diseases has increased from 18.4 people per
100,000 people in 1999 to 28.9 people per 100,000 people,
with an increase of 10.5 people in the 2000s. Korea's survival
rate of cardiac patients is 4.9 % . Although the figure
indicates the survival rate of Korea's cardiac arrest patients
outside the hospital has been increasing, it is still low

compared to that of other developed countries such as the
United States, European countries and Japan [3, 4, 5]. Cardiac
arrest by heart diseases is an emergency and an unpredictable
cause of death, which also belongs to one of the three main
causes of death every year. Cardiac arrest patients can't
maintain life without such medical means as
Cardiopulmonary Resuscitation (CPR) and Automated
External Defibrillator (AED). However, various studies have
proved that prompt appropriate “on-the-spot” first aid can
increase the survival rate, which means that the advantages
from following the life support guideline are greater than the
potential danger. It is known that over 80% of sudden deaths
are from those related to heart diseases, and the causes should
be promptly found together with CPR treatment because
patients lose consciousness within an hour from the change of
the cardiovascular condition.
Under the condition of cardiac arrest with the shockable
rhythm demanding defibrillation, defibrillation is the only
treatment, and prompt defibrillation treatment is critical in
that the more it is delayed, the more the survival rate of the
patients decreases at the rate of 7-10% per minute [6]. In this
regard, cardiopulmonary resuscitation for the purpose of
resuscitating patients in patient administration is very
important and should be effectively carried out.
Simulation based education started from the 1960s, and the
cardiac arrest simulation has been included in the advanced
cardiopulmonary resuscitation simulation since 1981[7]. The
term simulation means experimenting mimetically to
investigate the characteristics of complicated problems or
social phenomena, creating models similar to the actual,
which in the area of health care refers to creating unexpected
situations that might happen in the field through artificial
mechanical manipulation using educational apparatus or
simulators [8].
Simulation education can progress personally or in group,
and for its effectiveness the reasonable number of persons in
each team is four or five [9], eight to ten [10], or less than ten
[11].
Simulation education has enabled students to gain indirect
experience under a safe practice environment, which has
made it possible to repeat practices applicable to the actual
field. The ability of setting up and carrying out judgment and
practicing the order of medical treatment for patients’
condition can improve by repeating practical exercise.
Moreover,
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it also provides associate health care providers with the
opportunity to communicate and cooperate, which helps
improve the overall clinical practice ability [12, 13, 14].
Clinical competency indicates the ability to capably deal
with the comprehensive ability of knowledge, judgment, skills,
and so forth required in the rapidly changing medical
environment, and the clinical competency of the advanced
cardiopulmonary resuscitation should be proficient to provide
patients with quality medical treatment. It is expected that the
improvement of practical service procedure and clinical
practice ability, and basic medical knowledge can be obtained
through simulation practice [15].
Simulation education inspires critical thinking through the
debriefing steps, analyzing suitability for the problems,
patients’ situation, and treatment procedures and methods
from the scenario implementation between instructors and
students, which helps in obtaining clinical competency related
knowledge through iterative learning as well as improve
communication ability among those learning. It has also been
reported that simulation education enables students to
increase satisfaction and confidence toward the practice
education and promote learning motivation [16]. Knowledge
improves through memory and transition process by
simulation based education which combines experiential
learning, self-examination and debriefing, and the process of
self-examination promotes possession of knowledge and
transition to the clinical field by encouraging experiential
learning [17, 18, 19, 20].
Typically, more than two rescuers attend the
cardiopulmonary resuscitation within a hospital in that it
requires various complicated techniques simultaneously, and
thus teamwork is considered meaningful. However, due to
the recent trend of underlining consumers' protection of health
rights, safety and emphasis on the sense of rights, it is very
restrictive for nursing students to practice the activities
directly on the spot, and naturally it is not good enough for
them to acquire the ability to react to emergency. Hence, it is
significant for them to receive enough teamwork and
leadership trainings by attending the simulation training with
various scenarios, which have them prepared for emergencies
on the clinical field. In addition, the education for
cardiopulmonary resuscitation should be carried out in a
consistent universal manner, this way the outcome should be
devised for ordinary people or health professionals to
carryout[21, 22, 23, 24, 25].
The subjects of the study are senior nursing students, and it
aims to figure out the efficiency after carrying out the
theoretical education of the first aid for cardiac arrest patients
and the team simulation practice following the advanced
cardiopulmonary resuscitation algorithm. Verifying the
algorithm applied in the team simulation training is helpful to
improving nursing students' clinical performance. The data
will be used as not only the reference data for management of
the simulation education and its evaluation for later use, but
also the basic line data for applying the effective advanced
cardiopulmonary resuscitation for the emergency care for
cardiac arrest patients.
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II. MATERIALS AND METHODS
2.1. Subject of study
The subjects of the study were41 senior nursing students of
a university in “C,” and the study was carried out upon their
voluntary agreements after explaining the significance of the
study.
2.2. Design of study
The simulation training program used in the study
consisted of theoretical education and practical exercise. The
former was implemented for 60 minutes including review of
ACLS, ECG rhythm, and team work concept& simulation
checklist review. The latter was carried out in teams of six, in
which BLS (Basic Life Support), recognition & team
activation, compression & BVM, alternative airway and
defibrillation & medication were practiced for 20 minutes
each[Table1].
TABLE 1. Time schedule of Advanced Cardiovascular
Life Support Simulation Education
Time Teaching
Contents
(min) Method
Course summary, Review of ACLS
40
Lecture
ECG rhythm
Procedure lab
Practical
20
: recognition and team activation
Exercise
Practical
: compression and BVM
20
Exercise
Practical
: Alternative airway: LT, LMA, ETT 20
Exercise
:Defibrillation-paddles,
pads;
Practical
20
medication
Exercise
team work concepts & Simulation
10
Lecture
checklist review
Simulation
Practical
:Arrest care [PEA/Asystole/VF 60
Exercise
session]
Remind time) ECG guided KALS
10
Lecture
TROICA: In-hospital CA simulation
Simulation
40
test
Test
Written
Written test
20
Test
Remediation and wrap-up
10
The subjects consisted of teams of six following the
theoretical and basic practical training, each member of the
respective team had the assigned role of a leader, chest
compressions, keeping airways open and breathing,
administering a dose, defibrillation and recording. The
simulation was exercised for 60 minutes. For the practice
simulation, high fidelity simulator (SimMan3G) and
debriefing system were used [Figure 1].
All the theoretical education and practical training were
followed by the written test and the simulation practice test.

477

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

International Journal of Innovative Technology and Exploring Engineering (IJITEE)
ISSN: 2278-3075, Volume-8 Issue-3C, January 2019

Fig 1. High fidelity simulator (SimMan3G)
2.3. Research tool
The equipment for the visual and auditory senses together
with the handouts with the education contents was utilized for
the theoretical education, and for the practice education an
Advanced Life Support Simulator Mannequin and the
simulation scenario of cardiac arrest were prepared. As a tool
for evaluating its education effectiveness and checking the
level of knowledge, the written test for KALS(Korean
Advanced Life Support) was applied, carrying out the
practical examination of TROICA(Training of In-hospital
Cardiac Arrest) to check the level of performance in the
practice. TROICA consists of 15 items (30points) in total;
high quality chest compression under one medical personnel
situation, two BLS performance items to verify the ability of
high
quality
chest
compression(four
points
in
maximum),three items to verify teamwork under the condition
of the arrival of resuscitation team (six points in maximum),
three items to verify for a team leader to proceed
cardiopulmonary resuscitation following KALS algorism and
leading smooth cooperation among team members (six points
in maximum), three items to verify the ability of ventricular
fibrillation(VF)/pulseless
ventricular
tachycardia(VT)
management (six points in maximum), two items to verify the
ability of pulseless electrical activity(PEA)/asystole
management(four points in maximum), and two items to
verify the ability of post cardiac arrest care(four points in
maximum)[26].
2.4. Data collection and statistical analysis
A perfect score in the written test is 25 points, and 30 points
for the practice test, meaning the higher the points are, the
better education effectiveness of advanced cardiovascular life
support is. The collected data was analyzed by using IBM
SPSS statistics 21. Mean and standard deviation were used for
the score in the written and practical tests, and Pearson
correlation test for the relation between the level of
knowledge through the written test and performance
competency through the practical test [27].
III. RESULTS AND DISCUSSION
The study outcome showed that the level of knowledge
after the education program of advanced cardiovascular life
support was 21.44 points on average and the level of
performance in practice after the practical training was 27.98
points on average [Table2].
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TABLE 2. Level of knowledge after the education
program of ACLS
Test
Lowest
Highest
Mean± SD
score
score
Written test
19
24
21.44±1.32
Performance
23
30
27.98±1.65
test
The detailed results of practical examination of TROICA
(Training of In-hospital Cardiac Arrest) to check the level of
performance in practice is shown in [Table3].
The average point of the level of detailed performance was
3.98 points in BLS performance, 5.80 points in Teamwork,
5.20 points in Ensure KALS algorism, 5.61 points in
VF/pulseless VT management, 3.54 points in PEA/asystole
management and 3.90 points in post cardiac arrest care.
TABLE 3. Level of performance in practice after the
education program of ACLS
Score
of Lowest Highest Mean± SD
performance test
score
score
BLS performance
3
4
3.98±0.16
Teamwork
5
6
5.80±0.40
Ensure
KALS 3
6
5.20±1.01
algorithm
VF/pulseless
VT 3
6
5.61±0.70
Management
PEA/Asystole
1
4
3.54±0.75
Management
Post Cardiac Arrest 3
4
3.90±0.31
Care
It was proven that there was no correlation between the
level of knowledge for study subjects’ cardiac arrest
emergency care and the level of practical performance of the
simulation. (r=0.20, p=0.21)[Table 4].
TABLE 4. Pearson correlations between level of
knowledge and performance in practice
Test
Written test
Performance
Written test
1
Performance test
0.200 (0.21) 1
IV. CONCLUSION
Education through simulation can complement the
uppermost limit of the activity which cannot be carried out in
the practical field where consumers’ protection of health
rights and the sense of entitlement are emphasized, and it also
helps nursing students or health professionals to obtain the
ability to react in emergency conditions. Therefore, the
simulation-based emergency nursing education program
should be developed and applied which includes the advanced
cardiopulmonary resuscitation so that they can treat patients
reacting to accidents without embarrassment in the emergency
condition of the nursing field.
The study’s outcome shows that the Advanced Life
Support Simulation program is more effective in improving
clinical practice ability than the lecture-oriented conventional
education,
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so it is encouraged to enlarge this simulation education
program for nursing students or health professionals' caring
for cardiac arrest patients.
Thus, designing the simulation for emergency care for
cardiac arrest patients should be implemented, by developing
scenario-based programs with various clinical situations in
order to solve problems through critical thinking.
ACKNOWLEDGMENT
This study was supported by a grant from Baekseok
University.
REFERENCES
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

American
Heart
Association
[Image
on
internet].
2015-AHA-Guidelines-Highlights-English.pdf.
https://eccguidelines.heart.org/wp-content/uploads/2015/10/(website)
National
Statistics
Office[Internet].2015
http://kostat.go.kr/portal/korea/kor_nw/2/6/1/index.board?bmode=read
&bSeq=&aSeq=356345&pageNo=1&rowNum=10&navCount=10&cu
rrPg=&sTarget=title&sTxt=2015(website)
Chan PS,McNally B,Tang F,Kellermann A,Group CS.Recenttrends in
survivalfrom
out-of-hospitalcardiac
arrestin
the
UnitedStates.Circulation. 2014; 130:1876-82.
Stromsoe A, Svensson L, Axelsson AB, Claesson A, Goransson
KE,Nordberg
P.
Improved
outcome
in
Sweden
afterout-of-hospitalcardiac arrestand possible association with
improvements in everylinkinthechainofsurvival.EurHeartJ. 2015;
36:863-71.
Kitamura
T,IwamiT,Kawamura
T,Nitta
M,Nagao
K,NonogiH,etal.Nationwide
improvements
in
survivalfrom
out-of-hospital.
CardiacarrestinJapan.Circulation.
2012;
126:2834-2843.
Hinchey
PR,MyersJB,LewisR,DeMaioVJ,ReyerE,LicateseD,,etal.Improved
out-of-hospitalcardiac arrestsurvivalafter the sequential implementation
of
2005
AHA
guidelines
forcom-pressions,ventilations,andinducedhypothermia:theWakeCounty
Experience.AnnEmergMed.2010; 30.
KayeW,LinharesKC,BreaultRV,NorrisPA,StamoulisCC,
KhanAH.
Themega–codefortraining theadvancedcardiaclifesupportteam.Heart&
Lung. 1981; 10(5): 860-5.
CooperJB,TaquetiVR. A briefhistory of the development ofmannequin
simulators for clinicaleducation and training.QualSafHealthCare. 2004;
13(1): 11-8.
DurhamCF,AldenKR[Internet].
Enhancing
patientsafety
in
nursingeducation through patient simulation.Retrieved May
1,2011,fromNationalCenterforBiotechnology
Information
(NCBI),U.S.Website.http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi.(w
ebsite)
AlinierG,HuntB,GordonR,
HarwoodC.Effectiveness
ofintermediate-fidelity
simulation
training
technology
in
undergraduatenursingeducation.JournalofAdvancedNursing.
2006;
54(3): 359-69.
MorrisonAM,BordenCW.YourpatientwithCOPD
hasarrived:Comparisonofpretestandposttestscorestoevaluatetheeffective
nessof
a
healthcare
simulation
exercise.The
17th
InternationalNursingResearch CongressFocusing on Evidence-Based
Practice(19-22July). 2006; Montreal,Quebec.
Garrett B, MacPhee M, Jackson C. High-fidelity patient simulation:
considerations
for
effective
learning.Nursing
Education
Perspectives.2005; 31: 309-13.
Bond WF, Lammers RL, Spillane LL, et al. The use of simulationin
emergency medicine: a research agenda. AcadEmerg Med.
2007;14:353-364
Janse VV,Goon DT,Seekoe E. Theperceptions of nurse educators
regarding the use of high fidelity simulation innursing education. Africa
J Nurs Midwifery. 2018; 20(1): 1-20.
IssenbergSB,McGaghieWC,PetrusaER,GordonDL,ScaleseRJ.Featuresa
ndusesofhigh-fidelitymedicalsimulationsthatlead to effectivelearning:A
BEME systemicreview.MedicalTeacher. 2005; 27: 10-28.
KneeboneR.Simulation
in
surgicaltraining:Educationalissuesandpracticalimplications.MedEduc.
2003; 37(3): 367-375

Retrieval Number: C10980183C19\19©BEIESP

17. Alinier G, Hunt B,GordonR, HarwoodC. Effectivenessof
intermediate-fidelity
simulation
training
technology
in
undergraduatenursing education. Journal of Advanced Nursing. 2006;
54(3):359–69.
18. Wotton K, Davis J, Button D, Kelton M. Thirdyearundergraduate
nursing student’s perceptions of highfidelitysimulation. Journal of
Nursing Education.2010; 49: 632–9.
19. Nehring W,Lashley F. High-fidelity patient simulationin nursing
education (1st ed.). Boston, MA: Jones and BartlettPublishers; 2010.
20. Jefferies PR.Simulation in nursing education from conceptualizationto
evaluation (2nd ed.). New York, NY: National Leaguefor Nursing.
2007.
21. Ackermann AD. Investigation of learning outcomes forthe acquisition
and retention of CPR knowledge and skillslearned with the use of
high-fidelity simulation. Clinical Simulationin Nursing.2009; 5:
213–22.
22. Kim YH, Jang KS. Effect of a simulation-based education
oncardiopulmonary
emergency
care
knowledge,
clinical
performanceability and problem solving process in new nurses.Journal
of Korean Academy of Nursing. 2011;41(2):245-55.
23. Kim EJ, Lee KR, Lee MH, Kim J. Nurses' cardiopulmonary
resuscitationperformance during the first 5 minutes in in-situsimulated
cardiac
arrest.
Journal
of
Korean
Academy
of
Nursing.2012;42(3):361-8.
24. Tawalbeh L. & Ahmad M.M. The effect of cardiac educationon
knowledge and adherence to healthy lifestyle. ClinicalNursing
Research.2013b;23(3): 245–258.
25. Ryoo EN, Ha EH, Cho JY. Comparison of learning effects
usinghigh-fidelity and multi-mode simulation: an application
ofemergency care for a patient with cardiac arrest. Journal ofKorean
Academy of Nursing. 2013;43(2):185-93.
26. Korean Association of Cardiopulmonary Resuscitation. Providermanual
of Korea advanced life support [KALS]. 2nd ed.Seoul: Koonja; 2015.
27. IBM Corporation. IBM SPSS Statistics for Windows, Version21.0
[Computer software]. Armonk, NY: IBM Corporation. 2012.

479

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

