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1. INTRODUCTION

Sudden cardiac death affects 350,000 individuals the

Objective: The primary aims of our study were to evaluate the fundamental knowledge
and skills related to advanced cardiac life support (ACLS) and basic life support (BLS)
across different professional groups through a survey-based assessment and to compare
pre-test and post-test surveys following theoretical and simulation-based training to
assess improvements in knowledge.

Materials and methods: This study was conducted retrospectively between April 1,
2024, and May 15, 2024. The study group consisted entirely of healthcare professionals.
The pre-and post-course results of ACLS training provided by 12 emergency medicine
specialists with at least five years of experience in ACLS instruction were evaluated. The
statistical analyses of the data were performed using the IBM SPSS 25.0 software package.

Results: The study included a total of 456 participants, of whom 48.5% (n=221) were
male. Among the participants, 35.5% (n=162) were emergency medicine residents.
Analysis based on the participants’ roles revealed a statistically significant difference
between the pre-test and post-test results (p=0.010). Post-hoc analysis indicated
statistically significant differences between general practitioners and nurses, as well as
between general practitioners and paramedics (p=0.012 and p=0.029, respectively).

Conclusion: The study found that a guided ACLS training program, which included
standard didactic, practical, and simulation methods, resulted in improved ACLS and
increased ACLS knowledge levels among all healthcare professionals. However, no single
professional group exhibited a more pronounced increase in post-course success levels
compared to others.

Keywords: Advanced cardiovascular life support, Cardiopulmonary resuscitation,
Education, Interprofessional education

Several studies have revealed deficiencies in

resuscitation knowledge of healthcare

annually in the USA alone. The provision of early
and effective basic life support (BLS) and advanced
cardiac life support (ACLS) following sudden
cardiac arrest, which has a high mortality rate,
is closely linked with the return of spontaneous
circulation and favorable neurological recovery
in patients.! Consequently, BLS and ACLS training
programs are widely conducted worldwide, not
only for emergency and critical care personnel but

also for all healthcare professionals.

professionals.?? Highlighting the need for BLS and
ACLS training. Globally, BLS and ACLS training
continues rapidly through both face-to-face and
digital platforms. However, itis known that BLS and
ACLS training that includes face-to-face practice
and simulations is more effective compared to
training without simulations.* Courses involving
simulations or practical applications enhance
participants’ skills in performing appropriate chest

compressions, using defibrillators, recognizing

Cite this article: Tortum F. Effectiveness of ACLS Training Programs: A Comparative Study of Pre- and Post-Test Results Across Health Professional Groups.

Sakarya Med ] 2024; 14(3): 290-297 DOI: 10.31832/smj.1492699

@ 0

Content of this journal is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License


https://orcid.org/0000-0002-1876-5998

Sakarya Med Journal, 14(3) 2024, 290-297

lethal

The quality and effectiveness of the trainers are

rhythms, and intervening accordingly.
as crucial as the format of the training itself. In
addition, the effect of the training is related to the
participants’ roles within the healthcare system.
A previous study demonstrated that physicians
increased their ACLS knowledge and skills more
than nurses following an ACLS course,® a finding
that is associated with social roles.® Nevertheless,
all healthcare professionals must be able to
provide adequate and effective BLS and ACLS
during sudden cardiac arrest. A study involving
medical students and resident physicians showed
significant improvements in success rates for both
groups following appropriately conducted ACLS
training.” Therefore, training programs should be
tailored to the knowledge and experience levels of
all healthcare professionals .

In Turkey, many associations and organizations
conduct ACLS courses, most of which integrate
both theoretical and practical training. The
primary aims of the current study were to evaluate
the fundamental knowledge and skills related
to BLS and ACLS among different professional
groups through a survey-based assessment and to
compare pre-test and post-test surveys following
theoretical and simulation-based training to assess

improvements in knowledge.

2. MATERIALS AND METHOD
Study design and population:

This study was conducted retrospectively from
April 1, 2024, to May 15, 2024. This study was
approved by the Atatirk University Clinical
Research Ethics Committee with decision number
3/63 and dated May 3, 2024. The study was
performed in accordance with the tenets of the

Declaration of Helsinki.

The results of ACLS theoretical and simulation

training courses, conducted by 12 emergency

medicine specialists with at least five years of
experience in ACLS instruction, were evaluated.
Participants in these courses were healthcare
professionals from various occupational groups
(specialist doctors, general practitioners, nurses,
and paramedics). The ACLS training provided
included a total of 12 hours of theoretical lessons.

The theoretical lesson topics were as follows:
1. BLS,
2. ACLS and innovations,
3. Airway management,
4. Cardiovascular pharmacology,
5. Myocardial infarction,

6. Dysrhythmias,

7. Lethal dysrhythmias and electrical
therapies,

8. Special considerations in resuscitation
(pregnancy, trauma, cardiac arrest in
asthma)

9. Special considerations in resuscitation

2 (cardiac arrest in toxicological

emergencies)

10. Special considerations in resuscitation 3
(environmental emergencies: anaphylaxis,
drowning, hypothermia, and cardiac arrest

in electric shock and lightning strikes),

11. Special considerations in resuscitation
4 (thrombolytic use in the emergency
department and cardiac arrest in stroke

and pulmonary embolism),
12. Ethical and legal aspects of resuscitation.

In addition, the participants received eight hours
of practical training with appropriate simulation

models, allowing them to practice the following:

1. BLS procedures and the use of automatic
external defibrillators,
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2. Airway management,
3. Rhythm recognition,

4. Electrical therapy for lethal rhythms and

defibrillator use,

5. Management of special cardiac arrest

scenarios.

A pre-test was administered to all participants be-
fore the lessons began. Following the completion
of the theoretical and simulation-based training,
a post-test was undertaken. Both the pre-test and
post-test consisted of 40 multiple-choice ques-
tions, prepared and reviewed by the 12 emergency
medicine specialists who provided the ACLS train-
ing. The study included all participants from 14
ACLS courses conducted over one year. Excluded
from the study were individuals who did not attend
the entire course, did not take the pre-test or post-
test, were still students, had previously taken an

ACLS course, or whose professional titles were not

Figure 1.
Flow chart for the participants.

585 participants

available. A total of 585 participants were initial-
ly considered, but only 456 who met the inclusion
criteria completed the study. Figure 1 presents the

flow chart for the participants.

Statistical analysis:

In this study, statistical analyses were conducted
using the IBM SPSS 25.0 software package. The
Kolmogorov-Smirnov test was employed to assess
the normality of the data distribution. Categor-
ical data were presented as frequencies and per-
centages, while numerical data were provided as
means and standard deviations. For dependent
groups, the Wilcoxon test was used to compare
two groups. When comparing three or more de-
pendent groups, the Friedman test was utilized.
The Dunnett T3 test was employed for the post-
hoc analysis of the data. Throughout the study, a
p-value of less than 0.05 was considered statisti-

cally significant.

information

training

15 participants did not take the pre-test

38 participants did not take the post-test

3 participants did not complete the course

22 participants had incomplete professional title

21 participants were still students
30 participants had previously recerved ACLS

456 participants
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3. RESULTS

The study included a total of 456 participants,
of whom 48.5% (n = 221) were male. Among the
participants, 35.5% (n = 162) were working as
emergency medicine residents, and 6.4% (n = 29)
were actively working as emergency medicine
specialists. The sociodemographic characteristics

of the participants are summarized in Table 1.

Examiningthe pre-testresults of the participants
included in the study, it was determined that
the group of emergency medicine specialists
had higher pre-test scores compared to the
remaining groups. All groups improved their
success levels in the post-test following the

course. This increase was also found to be

Table 1.

statistically significant (p<0.001, Table 1).

In the study, when evaluating the differences
between the pre-test and post-test scores of the
participants, statistical significance was found
in terms of gender (p = 0.01 0). Additionally, a
statistically significant difference was observed
between the pre-test and post-test scores based
on the participants’ roles (p = 0.010). The post-
hoc analysis revealed statistically significant
differences between general practitioners and
nurses, as well as between general practitioners
and paramedics (p = 0.012 and p = 0.029,
respectively). No statistical significance was
found in the comparison of the remaining
groups (p > 0.05) (Table 2).

Pre-test and post-test results according to the participants’ sociodemographic characteristics, gender,

and professional role.

Variable n(%) Pre-test Post-test P value
Gender

Male 221 (48.5%) | 54.3+14.9(12-100) 70.2 £ 14.3 (22.5-97.5) <0.001
Female 235(51.5%) | 51.2+13.9(12-84) 65.5 +14.0 (20.2-97.5) <0.001
Professional role

EMS 29 (6.4%) 63.4 +11.5 (40-84) 79.3 £10.6 (55-97.5) <0.001
SD 66 (14.5%) 54.7 + 12.7 (24-84) 71.1+10 (47.5-92.5) <0.001
General practitioner 69 (15.1%) 48.7 £ 12.6 (20-76) 66.1 + 11.2 (40-95) <0.001
Nurse 77 (16.9%) 41.4 £ 13.4 (12-72) 53.2+ 13 (20-87.5) <0.001
Paramedic 53 (11.6%) 459 + 13.1 (24-84) 57.7 + 15.8 (22.5-92.5) <0.001
EMR 162 (35.5%) | 59.3+12.2 (24-100) 67.8+9.4 (47.5-97.5) <0.001

EMS: Emergency medicine specialist, SD: Specialist doctor in other branches of medicine, EMR: Emergency

medicine resident
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Table 2.
Comparison of the participants’ delta values according to gender and professional role
Variable Delta test P value Post-hoc
Gender
Male 16.1 +13.0 (-27.0-50.5) -
0.123
Female 14.5 +12.8 (-20.0-62.5)
Professional role
Emergency medicine specialist® 15.9 + 8.1 (-5.0-30.0)
Specialist doctor in other branches of medicine? 16.4 +12.2 (-8.5-41.0)
General practitioner®® 19.0 £ 122.8 (-12-62.5) 0.010 b>cd
Nurse®* 11.9 £ 15.5 (-20-51.5)
Paramedic* 11.8 + 14.1 (-27.0-40.5)
Emergency medicine resident? 15.9 +11.8 (-19.5-51.0)

4., DISCUSSION
This

evaluated after the course increased across all

study revealed that post-test scores
groups compared to pre-test scores. However,
the increased success rates showed no significant
difference among these groups, with almost all
healthcare professionals exhibiting a similar
level of improvement. Participants should benefit
equally from a training program that includes all
medical professional groups. For efficient training,
it is important to use guided training, as the guide
possesses expertise in the subject matter, imparts
knowledge, demonstrates its application, and
instructs on how to implement it.? In addition,
standard didactics, face-to-face skill stations, and
high-quality simulation training methods should
all be implemented during adult education. It has
previously been reported in the literature that
training with this method increases success rates.’
The ACLS course provided utilized a full range of
guided, standardized didactics, hands-on skills

stations, and high-quality simulation training

formats and was conducted in small groups,
ensuring that all participants were able to equally

benefit from them.

The theoretical knowledge provided during
school years may be recalled during ACLS courses.
However, some participants, such as specialist
doctors working in non-emergency medical fields,
may not have the opportunity to refresh or practice
resuscitation skills sufficiently in their daily work.
Therefore, simulations conducted during ACLS
training can be instructive for such participants.*®
Simulation is considered the most -effective
method among educational approaches used
to retain knowledge and enhance resuscitation
skills.' The abundance of professional experience
(continuous exposure to resuscitation) may
explain why the emergency medicine specialists in
the current study scored higher than the remaining
professional groups in both pre-tests and post-
tests. Emergency medicine specialists are often

required to perform resuscitation numerous times
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due to the nature of their specialization. Repeated
practices ensure the retention of resuscitation
knowledge and skills. Thus, although they scored
higher than all remaining groups in pre-tests and
post-tests due to actively performing resuscitation
in their routine work lives, their post-course
development did not differ significantly from the
other groups. A previous study on determining the
frequency of resuscitation training for emergency
medicine specialists also reported that the time
elapsed after their last training and even the
presence of a previous training history did not
affect their resuscitation skills.?> This can also
be attributed to the continuous experience these

professionals gain in their daily work lives.

Nurses participating in this study had the lowest
scores in both pre-tests and post-tests. A study
by Botes et al. reported that nurses working in
emergency departments and intensive care units
had insufficient ACLS knowledge both before
and after training.!® Similarly, Rajeswaran et al.
observed that nurses had significantly low levels of
resuscitation knowledge before the course. While
their post-course knowledge levels increased,
a considerable decline was noted when the
participants were reassessed after six months.!*
The inadequacy of resuscitation knowledge among
nurses in Turkey may be related to their roles in
administering medication, preparing materials,
etc., during resuscitation. This situation can also
be associated with legally binding rules in Turkey’s
nursing practice, such as the clause requiring
nurses to collaborate with physicians in emergency
situations and initiate resuscitation in the absence
of a physician or a certified practitioner with an
unexpired certificate.®> However, despite these
factors, a study conducted with nurse participants
in Turkey found that 53.9% of the participants
initiated resuscitation without a physician, and

nurses with longer work experience were likely

more successful in resuscitation, possibly due
to their increased experience.’® In addition, the
authors determined that nurses working in
emergency departments scored higher on average
compared to other nurses. Based on these results,
it can be stated that nurses who work in units
with constant exposure to resuscitation, such as
emergency rooms and intensive care units, have
higher success rates compared to their colleagues,

most likely due to their greater experience.

The participants working as paramedics in the
healthcare system had an increase in their ACLS
knowledge levels following the course. This
increase could be related to the inclusion of
simulations in the training. A previous study found
that paramedic students achieved a higher success
rate with simulation-based training compared to
traditional methods.’® Furthermore, paramedic
participants were observed to perform better than
nurses in both pre-tests and post-tests. A study
conducted with paramedics in Turkey determined
that performing defibrillation or cardioversion
during resuscitation significantly increased
their knowledge level about resuscitation.!” The
higher scores of paramedics compared to nurses
in Turkey may be attributed to their increased
exposure to pre-hospital resuscitation protocols
due to the frequent solitary nature of their work
in ambulances, necessitating the execution of all
resuscitation steps prior to hospital admission,

thereby facilitating greater experiential gains.

In Turkey, the term “general practitioner” refers
to physicians who have graduated from medical
school without receiving specialized training in
any medical field. Therefore, general practitioners
acquire their ACLS-related knowledge during
medical school and post-graduation work
experience. Consequently, their experience and
theoretical knowledge are limited compared to

doctors who have undergone specialized training.
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In the current study, both groups had increased
post-test scores, with similar increases in success
rates following training. When comparing general
practitioners to doctors workingin non-emergency
medical fields, specialist doctors scored higher in
both pre-tests and post-tests. Similarly, a study
undertaken by Stirparo et al. reported that more
experienced doctors had higher ACLS knowledge
levels compared to new graduates.’®* Our study
also indicated that general practitioners scored
higher on average in both pre-tests and post-tests
compared to nurses and paramedics, which, we
believe, is due to the abundance of theoretical
education received during school years rather

than professional experience.

Our study focused on the benefits gained from
the course rather than evaluating participants
as successful or unsuccessful. However, we only
included participants from the last 14 courses in
our study; therefore, our data only reflects the
evaluation of the last 14 trainings. We also did not
consider the participants’ ages or the length of their
professional experience. Furthermore, the nursing
group was not divided into subgroups based on
their encounters with resuscitation processes,
such as emergency nurses or intensive care nurses.
Lastly, the educational levels of the participants in
the nursing group were overlooked, which can be

considered another limitation of our study.

5. CONCLUSION

This study revealed that guided ACLS training,
involving the utilization of standard didactic,
practical, and simulation methods, increased ACLS
knowledge levelsamongall healthcare professional
groups. However, the post-course success levels
did not significantly differ according to the
professional role. The increase in ACLS knowledge
levels will also affect the outcomes of resuscitation.
To increase survival rates after cardiac arrest, such

training should be provided at frequent intervals,

especially to healthcare professionals not regularly
involved in resuscitation procedures, including

emergency medicine specialists and residents.
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