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Abstract

Introduction: Advanced Cardiac Life Support (ACLS) course is one of the mandatory certifications for the majority of medical
as well as some nursing professionals. There are, however, multiple variations in its instruction model worldwide. We aim to
evaluate the efficacy of traditional ACLS course versus a hybrid ACLS course utilised during the COVID-19 pandemic.
Methods: This retrospective study was carried out at SingHealth Duke-NUS Institute of Medical Simulation using course results
of participants in the centre’s ACLS course between May to October 2019 for the traditional course were compared with
participants attending the hybrid course from February to June 2021.

Results: A total of 925 participants were recruited during the study period. Of these, 626 participants were from the traditional
group and 299 participants were from the hybrid learning group. There is no statistically significant difference between the two
group (¥?=1.02 p = 0.313) in terms of first pass attempts; first pass attempt at MCQ (p=0.805) and first pass attempt at practical
stations (p=0.408). However, there was statistically significant difference between the mean difference in results of traditional vs
hybrid MCQ score, -0.29 (95% CI: -0.57 to -0.01, p=0.0409). Finally, senior doctors were also found to perform better than junior
doctors in both traditional (p=0.0235) and hybrid courses (p=0.0309) at the first pass attempt of ACLS certification.
Conclusion: Participants in the hybrid ACLS course demonstrated at least equal overall proficiency in certification of ACLS as
compared to the traditional instruction.
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3000 people have a sudden cardiac arrest every year
(Ong, 2020).

I. INTRODUCTION

Cardiopulmonary resuscitation (CPR) represents an
emergency lifesaving procedure for cardiac arrest

patients. It is a core skillset for every licensed physician,
graduating medical students and paramedics. It provides
evidence-based algorithms to be executed to optimise the
likelihood of survival in cardiac arrest patients. Cardiac
arrest poses a major public health challenge. Worldwide,
sudden and unexpected cardiac death is one of the most
common causes of death. Given such a substantial
disease burden, structured and continued training of
physicians and first responders on advanced cardiac life
support (ACLS) is extremely crucial. In Singapore, about
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The first Advanced Cardiac Life Support (ACLS) course
in Singapore, was started in late 1985 and traditionally it
has been conducted over two days. It comprises of pre-
reading from a manual outlining the procedure
algorithms, a combination of face-to-face didactics and
hands-on skills stations conducted by licensed providers
and instructors, followed by multiple-choice theory and
practical certification tests. It mainly focuses on
technical knowledge and skills which needs to be
recertified every two years (Anantharaman, 2017). Since
the implementation of social distancing measures under
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DORSCON Orange in Singapore in response to the
COVID-19 disease outbreak on 7% February 2020,
ACLS teaching model has since been modified to
multimedia lectures followed by small-group (maximum
5 people) practical lessons, which was further adjusted to
include an online self-administered pre-lecture quiz from
18" February 2021 onwards. Limited evidence has
shown that written evaluation is not a predictor for skills
performance in an ACLS course and there is now, a
growing body of advocates for high-fidelity mannequin-
based simulation supplementing ACLS curricula.
Multiple research studies have focused on the efficacy of
various educational and instructional methods for ACLS
teaching in terms of improvement to the resuscitation
knowledge and clinical skills (Thorne et al., 2017).

We aim to retrospectively evaluate the efficacy of our
new hybrid ACLS teaching model based on participants
passing rate of both theory and practical tests as
compared to the traditional ACLS instruction model. The
primary goal is to provide enhanced insights into the way
ACLS training should be conducted and further refine
our courses as we evolve in the new norm of living with
the COVID-19 pandemic. Institutional Review Board
waiver has been obtained through Singapore Health
Service (CIRB: 2021/2499).

Il. METHODS
A. Study design and participants

This retrospective study was carried out at SingHealth
Duke-NUS Institute of Medical Simulation (SIMS) using
the course results of participants in the centre’s
Advanced Cardiac Life Support (ACLS) course. A
waiver of consent was approved by the institute’s CRIB
committee as the results were anonymised.

The ACLS course traditionally comprises face-to-face
didactic lecture components and practical skills stations
culminating in MCQ and practical assessment.
Successful completion of both MCQ and practical
assessment results in certification or recertification for
the participants.

In the hybrid ACLS learning model, the didactic lecture
component has been replaced with an interactive online
learning platform while maintaining the same practical
skills stations with reduced instructor to student ratio
because of safe distancing measures. To facilitate
learning, a pre- and post-lesson quiz, with 25 MCQ
questions, was administered on the online learning
platform.

Course results of participants attending the traditional
course from May to October 2019 were compared with
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participants attending the hybrid course from February to
June 2021. No participants were found to have attended
both the traditional and hybrid ACLS courses, to date.
We did not differentiate between recertification and
certification courses since there are no differences in
assessments.

B. Outcome measures

Our primary outcome measure was the proportion of
participants with successful first pass attempt at course
certification between traditional and hybrid ACLS
courses.

For secondary outcomes, we analysed the mean
difference in MCQ scores and first pass attempts at
practical stations between traditional and hybrid ACLS
instructions. We also compared differences between pre-
and post-lesson quiz scores administered during the
hybrid learning to assess retention of theoretical
knowledge. Lastly, we conducted a sub-group analysis
comparing the proportion of senior doctors and junior
doctors who pass the course at the first attempt, in both
the traditional and hybrid learning groups. Here, senior
doctors refer to individuals with specialist registration
while junior doctors refer to all other registered medical
practitioners.

C. Statistical analysis

A priori sample size estimation was carried out with the
assumption that 90% of participants will pass with the
first attempt in both traditional and hybrid ACLS
teaching models. We used a non-inferiority margin of
10%. Taking o= 0.05 and a statistical power of 80%, we
determined that would require at least 155 participants
per group.

Statistical analysis was performed using Microsoft Excel
2019. T-test was used when comparing means, Chi-
square test was used when comparing categorical
variables.

I11. RESULTS

A total of 925 participants were recruited during the
study period. Of these, 626 participants were from the
traditional group and 299 participants, from the hybrid
learning group. No participants were excluded from the
study. Table 1 shows the characteristics of both groups.
The data supporting this study are openly available at
https://doi.org/10.6084/m9.figshare.15131664.v1  (Lee
etal., 2021).

For the traditional group, 87.7% (549 of 626) passed at
the first attempt, whilst for the hybrid group, 90.0% (269
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of 299) passed at first attempt (See Table 1). There was
no statistically significant difference between the two
groups (p = 0.313).

Group Hybrid (N=299) Traditional (N=626) P value
Designation Junior Doctor! 217 72.6% 458 73.2%

Senior Doctor! 40 13.4% 81 12.9%

Medical student 36 12.0% 55 8.79% p=0.4361

Nurse 1 0.334% 17 2.72% o

Others 5 1.67% 15 2.40%
Course type Certification 108 36.1% 180 28.8%

Recertification 192 64.2% 446 12% |
Overall first pass attempt 269 90.0% 549 87.7% p=0.313
Theory first pass attempt 283 94.6% 590 94.2% p=0.805
Practical first pass attempt 281 94.0% 579 92.5% p=0.407
Mean MCQ scores 26.8 26.5 p=0.0409*
Pre lesson Quiz Scores 17.60
Post lesson Quiz score 19.92 } p<0.001*

Table 1. Baseline Demographics of Participants for the ACLS Courses and comparison of primary and secondary outcome measures between
the Hybrid and Traditional ACLS courses participants

1 Senior doctors are registered specialists under Singapore Medical Council. Junior doctors are all other registered medical practitioners under
Singapore Medical Council.

There were no statistically significant differences
between the two groups in terms of proportion of first
pass attempt at MCQ (p=0.805) and first pass attempt at
practical stations (p=0.408). There was however, a
statistically significant difference, but with a very small
effect size, between the mean difference in results of
traditional vs hybrid MCQ score, -0.29 (95% CI: -0.57 to
-0.01, p=0.0409).

We also compared the pre- and post-lesson quiz scores
in the hybrid learning group. 21 participants were
excluded from the analysis due to incomplete pre- or
post- test results. We found a mean score difference of
2.32(95% Cl: 1.84 t0 2.80, p < 0.001), out of a maximum
score of 25, which was higher in post-test group.

Lastly, we compared the proportion of first pass test
attempts between senior and junior doctors in both
traditional and hybrid learning groups. Senior doctors
consistently performed better than junior doctors in both
traditional (96.3% vs 87.8% p=0.0235) and hybrid
settings (100% vs 89.4% p=0.0309).

IV. DISCUSSION
ACLS is one of the most basic yet crucial skills of
medical practitioners worldwide receiving special
attention in the framework of various international and
national resuscitation councils and societies (Thorne et
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al., 2017). Clinical educators must explore modalities
and evolving technologies that can overcome the barriers
of cost, access, and frequency of exposure, while
balancing flexibility and applicability that follow
deliverable sequelae. Thus far, participants of blended e-
learning ACLS courses are known to demonstrate similar
scores on the knowledge test, skills test and their final
passing rate. The e-learning ACLS course also
demonstrates equivalence to traditional face-to-face
learning in equipping participants with ACLS skills
when compared to the traditional course. This was
demonstrated in our results as well. This is a value-added
benefit, especially when considering factors such as
increased autonomy, cost-effectiveness, decreased
instructor burden and improved standardisation of course
material (Thorne et al., 2017).

As we shift more towards andragogy among adult
professionals, the principles for ACLS instruction should
also focus more on self-directed, self-motivated and
experiential instruction. Evidence does support that the
form and content of these highly structured/model
courses are important to transfer the clinical competence
that is needed, especially in unstructured, emergencies
(Rasmussen et al., 2013). Hence, exploring a sustainable
model of ACLS knowledge translation is another
important point since further research is needed to
develop the optimal evaluation system for the ACLS
training program which includes evaluation of the

44



participants, the instructors, and the overall program. The
goal should be to assess the degree to which the ACLS
program is meeting its objective: to educate medical
practitioners, first responders and rescuers.

The COVID-19 pandemic has affected simulation
centres where ACLS courses are routinely held.
Alternative education modalities have been employed,
which include computer-based simulation where
technology is used to enhance, augment or even at times,
replace real-life simulation. It not only offers the
professionals convenience but, complies with safe-
distancing or ‘work-from-home’ restrictions put forth by
regulatory bodies in many countries. Online modules of
virtual reality have also been explored as these can be
accessed anywhere electronically and can reduce the
amount of face-to-face time that routine training
normally requires.

V. CONCLUSION

Hybrid instruction of ACLS training for certification
should be recommended as one of the main formats of
course delivery as it is as effective compared to the
traditional face-to-face training program. From our
results it has performed well enough to allow for the safe
transition and application of ACLS training in this new
era.
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