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Abstract

The COVID-19 pandemic has made it difficult to carry out
face-to-face training activities in various higher institutions. This
has led to a negative impact on the skills and abilities of nursing
students in performing cardiopulmonary resuscitation (CPR) and
the cessation of their clinical practice programs in hospitals.
Therefore, the aim of this study is to determine the efficacy and
knowledge of nursing students in performing CPR by implement-
ing a blended learning program, through online learning plat-
forms. The search for full-text articles was carried out in May
2020 and were reviewed to know whether they fit the theme using
the ProQuest, ScienceDirect and PubMed databases with the key-
words “BLS”, “CPR”, “Blended learning”, “Knowledge” and
“Self-efficacy”. In addition, there were 15 articles that matched
the criteria. The application of a blended learning program that
integrates video and face-to-face lectures through online learning
platforms in conducting effective CPR, increases the efficacy and
knowledge of nursing students. The effectiveness of online learn-
ing greatly affects the efficacy and knowledge of nursing students
in conducting CPR. Therefore, it was highly recommended during
the COVID-19 pandemic.

Introduction

When not properly managed, cardiac arrest may lead to per-
manent brain damage and eventually death due to reduced blood
flow. Cardiopulmonary resuscitation (CPR) is a technique used to
resuscitate someone that has a sudden heart attack. This is carried
out by either performing breathing assistance or giving oxygen to
the lungs and chest compressions to drain blood until the heart rate
and breathing returns to normal state and medical assistance
arrives.! CPR is defined as a life-saving emergency procedure that
combines both artificial ventilation and chest compressions to
maintain a stable blood circulation to the brain during the event of
a sudden cardiac arrest. However, recent studies have shown that
the survival rates remained low at 11.4% for outpatient heart
attacks and 23.8% for hospital heart attacks, even when CPR pro-

Significance for public health

cedures were applied.?

The COVID-19 pandemic, which started in Wuhan, China at
the end of 2019, is a deadly virus that attacks the respiratory sys-
tem and is transmitted rapidly through physical contact and air.
This pandemic has caused a negative impact to all countries all
over the world, especially with the implementation of a regional
lockdown status where community activities are hampered. This
has affected government institutions, private companies,
entrepreneurship, transportation, tourism, education, and many
other sectors.>* The COVID-19 pandemic has brought about
changes in the various aspects of life, especially in the field of
education where learning needs to be conducted frequently and
updated. Furthermore, lessons that were once conducted physical-
ly in the classroom are now being taught on virtual meetings
online to prevent further spread of the virus. Everyone is expected
to adapt to the use of modern technology and the industrial revo-
lution 4.0, especially for both educators and students.*

CPR training and its quality are critical in increasing the rate
of surviving heart attack. In preparation for clinical practice at the
hospital, students are required to have competent basic life support
(BLS) especially of conducting CPR. However, the COVID-19
pandemic has led to the implementation of lockdowns and main-
taining social distancing to prevent the spread of the virus. This
affected the ability of nursing students to conduct CPR due to
inadequate manual training.>> Therefore, guidance from profes-
sional societies and biomedical ethicists about how and when to
perform CPR is needed. Some extreme views on this topic have
already emerged, including calls for a universal do-not-resuscitate
policy for patients infected with COVID-19. It is necessary to
have learning innovations and participate in creative discussions,
through various learning media applications in order for learning
activities to run smoothly in a sustainable manner and with fun.”

A study conducted in Armenia shows that tele-education is
effective and beneficial when applied in developing countries. In
this study, it was also stated that there was a significant increase in
the assessment of knowledge after the lecture ended. Therefore,
this new method of learning is considered very important, valu-
able, understandable, easy, and applicable to nurses that have
never been previously been exposed to it. The virtual reality (VR)

The use of information and communication technology during the COVID-19 pandemic and the development of the industrial era 4.0, made the learning and
training process more innovative. Various online learning methods were carried out to support educational processes in order to achieve competency.
Furthermore, the use of blended learning-based application media, has made it possible for students and trainers to easily access training materials and interact
with each other using computers via the internet network. This is the first study to examine the efficacy and knowledge of performing CPR through online
learning during the COVID-19 pandemic. The findings regarding the latest learning innovations for nursing students were useful in relation to the discourse
and means of learning clinical practices in hospitals and the formation of competent nursing students.
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technology also makes it possible to conduct online training by
implementing virtual three-dimensional CPR procedures. This
would improve the skills and knowledge of nursing students com-
pared to face-to-face training.>’

Based on the above benefits provided from using online learn-
ing methods, the purpose of this study is to determine the efficacy
and knowledge of nursing students in performing CPR procedures
by implementing a blended learning program through online learn-
ing platforms during the COVID-19 pandemic.

Methods

This study was conducted according to the PRISMA guide-
lines, and the data-based literature search was carried out in May
2020 in which the articles selected were of repute. They were lim-
ited from the published year 2010 to 2020 and reviewed system-
atically to obtain empirical evidence regarding the efficacy and
knowledge of performing CPR through online learning. Search
engines such as ProQuest, ScienceDirect and PubMed were used
during the literature research. This was carried out by using a key-
word combination “BLS”, “CPR”, “Blended learning”,
“Knowledge” and “Self-efficacy” with Boolean search methods
such as the “AND”, “OR” and “NOT” to get related articles that
meet the objectives of the literature review.

The determination of the inclusion and exclusion criteria was
based on the PICOS (population, intervention, comparators, out-
comes and study design) method which was adjusted to the meet
the objectives of the literature review. The determination of the
inclusion and exclusion criteria are shown in Table 1. Based on
the results from the literature searches through publications in
three databases, 745 articles were found that matched the key-
words used. Furthermore, after checking for duplication, about
112 articles had similar contents and were excluded, leaving a
total of 633 remaining. They were further screened based on the
title and abstract and 165 articles that meant the purpose were
obtained. Furthermore, they were screened based on full text,
which resulted to 74 suitable articles. The feasibility assessment
of the 74 articles were based on the overall text and conformity
with the eligibility criteria. Therefore, 66 articles were not suit-
able and only 15 could be used in the literature review. The results
of the study selection are illustrated in a flowchart using the PRIS-
MA selection process in Figure 1. Information was also extracted
from the 15 articles in the form of authors, research objectives,
population selection, intervention selection, research design, data
analysis techniques, educational content, samples, year of publi-
cation, and the language used from each study according to the
research objectives.

Table 1. Inclusion and exclusion criteria.
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Results and Discussions

The results from the review of the 15 articles are related to the
efficacy and knowledge of performing CPR through online learn-
ing and the articles were published from 2010 to 2020. The arti-
cles were experimental studies, namely a randomized controlled
trial (73,33%, 11/15), a quasi-experiment (13.33%, 2/15), and
non-inferiority trial (13.33%, 2/15). The number of samples from
the articles found ranged from 41 to 50,000 samples with a total
of 71,332. It was observed that there was a positive effect on the
efficacy and knowledge of performing CPR through online learn-
ing (Table 2).

CPR is an important procedure in the event of a sudden car-
diac arrest in order for the patient to survive. This process is usu-
ally carried out with the assistance of breathing and chest com-
pressions. Structured training in increasing self-efficacy, knowl-
edge and performance that was normally conducted during face-
to-face learning in classes was constrained by the COVID-19 pan-
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Figure 1. Flowchart of literature review with selection process

using PRISMA.

P Studies that focused on nursing students Besides nursing students (midwifery students)

| Studies that addressed the efficacy and knowledge Studies that do not address classroom learning (face to face)
of performing online CPR

C Studies with control or comparison intervention groups There were no exclusion criteria

0 The study that explained the effect of the efficacy and Other interventions apart from efficacy and knowledge
knowledge of performing CPR through online learning

S Experimental study Non-experimental study

P, population; I, intervention; C, comparators; O, outcomes; S, study design; CPR, cardiopulmonary resuscitation.
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Table 2. Summary on the efficacy and knowledge of doing cardiopulmonary resuscitation through online learning in the COVID-19
pandemic.

Boada et al.! 109 samples  Randomized Learning using the game Life Support Simulation Activities (LISSA)
controlled trial which implements 3D virtual games in conducting CPR training was much
more interesting and increases student knowledge and efficacy compared to
traditional classroom learning.

Wong et al* 30 samples Randomized controlled trial The study highlighted gaps in current health professionals’ CPR
education that could be addressed using VR-enabled learning and assessment
activities. CPR instructors identified fidelity, engagement, resource conservation,
and memory enhancement as features of VR that make it ideal for health profe
sionals’ CPR education. Virtual reality was viewed by CPR instructors as having
potential as a blended learning tool, targeting both ‘novice’ and ‘experienced’

health professionals:

Moon and Hyun® 120 samples ~ Randomized controlled trial The CPR blended learning program that integrates video and face-to-face lectures
was effective in enhancing the knowledge and attitudes of nursing students.

Naet al.™ 2,169 samples  Prospective cluster randomized study The small group discussion (SGD) renewal program was more effective than the

practice while watching the PWW program in increasing the knowledge and skills in
BLS renewal training.

Park et al.® 79 samples Quasi-experimentation Blended E-learning, with self-directed repetitive learning, was more effective in
improving nursing competence, self-efficacy, problem solving, and psychomotor skills
for cardiopulmonary resuscitation and defibrillation than conventional practical education.

Cheng et al.™ 832 samples  Randomized controlled non-inferiority trial  Mixed CPR training programs are not inferior to the ones done traditionally in that
compression depth was the primary outcome. While CPR knowledge, practicality, quality of
CPR performance, and skills retention were secondary outcomes.

Drummond et al.* 82 samples Randomized controlled trial The serious games used in the study were not superior to the online courses used in
training medical students in the management of heart attacks. The absence of a correlation
between evaluated student performance during two training sessions separated by 4 months
suggests that elements such as chest compressions could only be studied with simulation
based training.

Napp!? 808 samples  Randomized, controlled, non-inferiority trial Online education is an effective alternative for preparing prospective BLS instructors.

By using free online courses, people that are motivated could independently acquire the
skills necessary to become instructors and realize low-cost BLS training in schools.

Nord et al."® 432 samples  Randomized controlled trial Aweb course before CPR training did not influence practical CPR skills or willingness to act,
but improved the students’ theoretical knowledge of AMI, stroke and lifestyle factors.
Boada et a/® 41 samples Quasi-experimentation Virtual simulation using different scenarios is an appropriate strategy for practicing car

diopulmonary resuscitation procedures in a safe and risk-free manner for the patient, there
by improving CPR performance.

Tobase et al! 94 samples Randomized controlled trial The online course was an effective method for teaching and learning key BLS skills wherein
students were able to accurately apply BLS procedures during the CPR simulation. This
short-term online training, which likely improves learning and self-efficacy in BLS providers,
can be used for the continuing education of health professionals.

Twohig et al 2 948 samples  Randomized controlled trial ECPR is a sophisticated treatment option which may improve outcomes in a selected patient
population in refractory cardiac arrest. Further comparative research is needed clarify the
role of this potential resuscitative therapy.

Lauet al® 15.528 samples  Randomized controlled trial Meta-analyses revealed that trainees in digital resuscitation training had better knowledge
scores but poorer chest compression rates than that of trainees in standard resuscitation
training. Digital resuscitation trainings were non-inferior to standard resuscitation trainings
in skill performance scores. Subgroup analyses suggested that digital resuscitation training
might consider using blended learning approach with virtual patient, computer-screen based,
learning theories and video-recorded assessment, especially for basic life support trainings
amongst health professionals.

Zhou et al® 60 samples Randomized controlled trial Compared with the traditional teaching methods, the effect of combined mode of MOOC
micro-video in emergency nursing practice especially doing CPR is the same as that of
traditional teaching methods, but the satisfaction is higher, so it is more suitable to be used
in nursing practice during the COVID-19 epidemic period, so as to effectively reduce the
cross-infection between doctors, nurses, and teaching staff.

Nas et al 2 50.000 samples  Randomized controlled trial The Lowlands Saves Lives trial will create awareness for the importance of bystander CPR
and aims to increase willingness and capability to participate in CPR that important insights
into the efficacy of innovative CPR training methods which may help to improve CPR skills of
layperson rescuers, with the ultimate goal of improving outcomes after cardiac arrest.

CPR, cardiopulmonary resuscitation; VR, virtual reality; BLS, basic life support; AMI, acute myocardial infarction.
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demic. This made people carry out social distancing in order to
prevent further spread of the virus.®? Online learning-based edu-
cation was carried out to improve the skills and abilities of nurs-
ing students in performing CPR even though it was done remote-
ly.8 Factors that affect the efficacy and knowledge of performing
CPR through online learning include difficulty to simulate the
correct performance of the procedure, the compression rhythm
and depth are difficult to realistically assess, and the ventilation
provided is difficult to simulate.! Then analyzing the effects of
online learning in performing CPR on the efficacy and the knowl-
edge of nursing students, there was an increase in their skills and
simulation via video and web-based lectures. This learning
method makes it easier for students to follow because of the flex-
ibility of space and time compared to direct training. In addition,
online learning methods attract young people and should be used
as a means of training.%1°

According to Akhu-Zaheya et al.,'! self-efficacy could be
obtained, changed, increased or decreased through several
sources, due to performance accomplishment, social persuasion
and emotional states. In an empirical research, it was proven that
self-efficacy is still a major predictor of success in online learning
compared to traditional face-to-face learning in classes.
Furthermore, the small group discussion (SGD) renewal program
was more effective than watching the (PWW) program.!?

Based on the research statement by Park,'? blended E-learning
with self-directed repeated learning is more effective in improving
nursing competence, self-efficacy, problem solving, and psy-
chomotor skills for cardiopulmonary resuscitation and defibrilla-
tion. Rather than conventional practical education. This is similar
to a research conducted by Moon and Hyun,? on 120 respondents,
using the CPR blended learning program method that integrates
video and face-to-face lectures effectively in increasing the
knowledge and attitudes of nursing students. Effective training
involving emergency treatment through online learning is very
effective and affects the self-efticacy, knowledge, problem solv-
ing and actual clinical practice performance skills required by
nurses.!3 This is in line with Chien and colleagues’ research,
which states that the mixed CPR training program is not inferior
to the ones done traditionally, and integrates online learning and
simulation in order for assessment of compression depth, CPR
knowledge, practicality, quality of CPR performance, and skill
retention becomes a significant result.!

Many online learning methods were carried out using alterna-
tive electronic media applications and games to support compe-
tencies that need be achieved due to the COVID-19 pandemic.
Simulation-based training that using online games were also used
in learning CPR procedures. This is in line with research from
Boada et al.,' in which learning was carried out using the game
Life Support Simulation Activities (LISSA), which works on 3D
virtual games in conducting CPR training. It was able to increase
student’s knowledge and efficacy compared to traditional class-
room learning.! In addition, Drummond et al. also stated that the
online method with simulation-based training games was more
superior to use.!’ Virtual simulation using scenarios could be an
appropriate strategy for practicing cardiopulmonary resuscitation
(CPR) procedures in a safe and risk-free manner for the patient,
thereby improving CPR performance.'®
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The success of the CPR procedure was supported by good
comprehensive training facilities through online learning because
of the advantages of it being more practical, and professionals
find it more flexible to use. A research conducted by Napp and
colleagues showed that preparing BLS instructors with online
learning was more effective than face-to-face training in class.!”
In Nord and co-authors’ study, an interactive web course using e-
learning simulation software preparation by a health care provider
does not improve practical CPR skills, but knowledge about
increasing knowledge of acute myocardial infarction (AMI),
stroke and lifestyle factors; this learning flexibility is seen in
terms of location and time and cost.!® Factors that influence self-
efficacy in online learning experiences are age, level of education,
and experience.!” The study by Boada et al.?0 evaluates how char-
acteristics of the sex of the victim in a scenario designed to prac-
tice cardiopulmonary resuscitation protocol (CPR) affected per-
formance student nurses, the result is a virtual scenario can be an
appropriate strategy to reduce gender differences in gender sensi-
tive situations such as CPR performance. Online learning is an
effective method for learning-teaching skills where students BLS
able to apply the BLS procedure accurately during CPR simula-
tion. According to AHA, preparation and qualification resolution
assistance significantly affects success resuscitation and increase
the chances of survival.2! In line with Twohig et al.’s study,
reviewing evidence comparing ECPR results with conventional
CPR (CCPR), before examining resuscitation-specific parameters
to assess patient. Where are the results ECPR is a sophisticated
treatment option that can improve outcomes in certain patient
populations in refractory heart attack.??

Subgroup analysis is suggested that digital resuscitation train-
ing may consider using a mixed learning approach with virtual
patients, computer screen-based, video-based learning theory and
assessment, especially for CPR training among health profession-
als.?3 In Zhou et al.’s** research, the practice of teaching distance
using Combined Mode Massive Open Micro-Video Course for
student interns in the Department of Emergencies During the
Epidemic Period the COVID-19 states the combined mode effect
of the MOOC micro-video in emergency nursing practice is the
same as the traditional effect teaching method, but higher satisfac-
tion.?* The critical role of repetitive periodic CPR training courses
to ensure that nurses were competent, up to date and confident
responders in the event of a cardiac arrest is present strong evi-
dence to support practice of nursing in the emergency life-saving
procedure of CPR.25

Conclusions

The simulation technique in the procedures for performing
CPR is very important in conducting online lessons. Furthermore,
learning about the principles and skills of the nursing care plan
increases the efficacy, knowledge, attitudes and appropriate clini-
cal experience for nursing students to become competent practi-
tioners. Following the 4.0 technology era and the COVID-19 pan-
demic all aspects of life need to change by implementing online
learning to prevent further spread of the virus.
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