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ABSTRACT
Pediatric Advanced Life Support (PALS) course is a very popular course directed towards Pediatricians
aimed towards improving the outcomes of sick children. However, despite the popularity of the course,
translation of this knowledge to the bedside has been far from satisfactory due to variety of reasons. Few
strategies have been employed to make the course more effective. Modular training by delivering PALS
components in a staggered fashion over a defined time period, self-directed interactive web based learning,
use of high fidelity simulators to deliver realistic scenarios, conducting the course in the provider’s
workplace using his resources and team and using reflective practice based debriefing technique to enhance
learning from real life events have shown some promise.
Keywords: PALS, Simulation, in-situ training, modular training, reflective practice
and knowledge needed to take care sick children is
delivered through the standardized course.

1. Pediatric Advanced Life Support (PALS) and
its limitations
PALS Course is advanced life support course
developed by American Heart Association (AHA).
It is typically a classroom, video-based, Instructorled course using simulated pediatric emergencies
to reinforce the important concepts of a systematic
approach to pediatric assessment, basic life support,
PALS treatment algorithms, effective resuscitation
and team dynamics. The goal of the PALS Course is
to improve the quality of care provided to seriously ill
or injured children, resulting in improved outcomes1.
PALS certification course requires participation
in roughly14-hour course, typically divided into 2
days, and to pass written test and psychomotor skills
test. The course includes simulation typically using
low-fidelity manikin, which cannot reproduce vital
signs and other clinical futures. To maintain PALS
certification, PALS providers are expected to take
PALS recertification every 2 years. PALS renewal
training requires participation in 6-8 hours course and
to pass written test and psychomotor skills test. PALS
is taught in many countries, not only in north America,
but also in Asia and Europe. We cannot examine
overall effects of PALS on patients, but basic science

Table 1: Benefits and Limitations of current PALS course
Limitations

Standardized

• Not contextualized to experienced
providers
• May spend hours to travel the place
where the course is held

Less interruption
during the course

• Skill and knowledge degradation
• Training with those who may not work
together in their workplace
• Can be redundant to very experienced
learners who work in established ICUs

Table 2. Potential methods to enhance PALS training effect
•
•
•
•
•

Self-directed contents
Use of High-fidelity simulator
In-situ simulation
Modular training
Debriefing of real life events by trained debriefers

However a substantial body of evidence shows
that PALS skills decay rapidly after the training2,3.
Teamwork is now recognized as a key component
in clinical skills in a variety of clinical settings4,5,6.
Conventional PALS courses, however, cannot allow
enough time for teamwork education because of
the limited time. In current PALS renewal training,
providers are trained in the classroom in a setting
often far from their workplace, with other providers
not necessarily from the same work environment, and
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insertion, could simplify the procedures and skills,
these procedures can be taught through video at home,
then minor corrections, if needed, can be provided by
the experienced at standardized course, or at their
workplace with less time and efforts.

frequently using content sometimes irrelevant and
too easy for experienced PALS providers. In reality,
however, most of healthcare providers know their
work environment and work with their colleague
providers on a daily basis. As a consequence, quality
of the pediatric advanced life support in clinical
settings is reportedly low7, 8. Table 1 shows summary
of benefits and limitations of current PALS course.

Use of high-fidelity mannequins
High-fidelity manikins often refer to the broad range
of full-body manikins that have the ability to mimic, at
a very high level, human body functions12.
In adult Advanced Life Support, a simulation-based
educational program significantly improved the
quality of care provided by residents during actual
critical events including cardiac arrest13. In addition,
simulation-based education has demonstrated
improvement in patient care process or patient
outcome in the various clinical settings14, 15.
A recent meta-analysis has found that the use of high
fidelity manikins in advanced life support training
was associated with moderate benefits for skills
performance at course conclusion16, though the
use of high fidelity manikins in comparison to low
fidelity manikins showed no benefit for knowledge at
course conclusion, skill performance between course
conclusion and one year, and skill performance at one
year.
Challenges in use of high-fidelity manikins can be
cost, and human resources including trained simulator
operators.

2. Attempts to overcome PALS limitations
Self-directed vs. instructor-led training
Gerard JM, et al reported web-based PALS9. In their
course, the lectures were replaced with interactive,
case-based web modules. For each module, students
select from a prehospital or hospital setting. Students
must satisfactorily complete the AHA PALS pretest
online before entering the modules, same as students
are to complete pretest before traditional PALS
course. After completing the modules, students are
eligible to take a 1-day skills/testing course, which
is an 8-hour onsite class formatted to meet all of the
AHA requirements for instruction of the psychomotor
components of the PALS course. After satisfactory
completion of the course, students receive an AHA
course completion card.Compared with students in the
traditional course, students in the Web-based PALS
scored slightly lower, but all of the students passed
the written test at the first time.
Outside PALS, self-directed training for Neonatal
Resuscitation was also reported to improve the
educational efficiency of the neonatal resuscitation
course by shifting the acquisition of cognitive and
basic procedural skills outside of the classroom, which
allowed the instructor to add low-fidelity simulation
and debriefing while significantly decreasing the
duration of the course10.This self-directed program
included a 90- minute simulation session with an
instructor. There was no significant difference between
the study groups in either the resuscitation skills or
knowledge.
Very simple skills can be achieved through short
videos. Bobrow BJ, et al reported that laypersons
exposed to very short and-Only CPR videos are
more likely to attempt CPR and show better CPR
skills than untrained laypersons in simulated cardiac
arrests11. If new devices, say for intubation, or line
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In-situ simulation
According to Healthcare Simulation Dictionary12, in
situ simulation is “taking place in the actual patient
care setting/environment in an effort to achieve a high
level of fidelity and realism; this training is particularly
suitable for difficult work environments, due to space
constraints or noise. For example, an ambulance, a
small aircraft, a dentist’s chair, a catheterization lab
(Kyle & Murray, 2008) ”
There was report neither describing PALS course
with in-situ simulation nor comparing purely in-situ
simulation PALS and standard PALS.
Weinstock PH, et al, first described use of in-situ
simulation in a pediatric intensive care unit17. Others
have also reported successful use of in-situ simulation,
sometimes to screen latent errors18, or to identify
suboptimal care during emergencies19. Though we are
not sure if the observations in simulation can be seen
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equivalent to teamwork skills. Improvement of skill
performance was significantly higher in PALS-r
compared with PALS-s.Behavioral performance
improved in both groups. They concluded that
simulation-based “Pediatric Advanced Life Support–
reconstructed” in situ training was feasible and more
effective than standard Pediatric Advanced Life
Support recertification training for skill performance.
The most important limitation of the studies above was
that most of their effect was examined in simulation,
not in real life. What we really want to do is to improve
patient outcomes in real life, not in simulation.

in real patient care.
Miller D, et al reported that teamwork and
communication in real life trauma cares improved
through regular in-situ simulation trainings20. As
Weinstock PH, et al discussed, challenges of in-situ
simulation include cancellation due to availability of
clinical space, exposure of nearby family and staff,
and so on17.
Bolus vs. modular (or reconstructed) training
As long as the authors’ search using PubMed, there
was no report purely comparing standard PALS course,
bolus, and modular PALS course, where the contents
were divided into fragmented pieces and taught over
certain period time, for example in 2 months.
There were reports examining effects of bolus vs
modular type training on procedural skills. The relevant
to PALS was regarding CPR retention.Sutton RM, et
al reported that brief bedside booster CPR training
improves CPR skill retention in simulated cardiac
arrests21. They conducted a prospective, randomized
interventional trial involving 89 providers, with the
primary objective to investigate the effectiveness
of brief bedside CPR booster training sessions to
improve skill retention of hospital-based pediatric
providers as assessed during simulated pediatric
cardiac arrest.Retention of CPR skills was more likely
after 3 trainings in their study.

Learning from real-life events and debriefing
A few observational studies reported that debriefing
of in-hospital cardiac arrests in real life could improve
patient outcomes including rate of recovery of
spontaneous circulation, mortality and neurological
outcome23, 24. These debriefings were done monthly, socalled “cold” debriefing since the timing of debriefing
was not immediately after the event and the emotions of
the involved healthcare professionals were somewhat
settled down. On the other hand, “hot” or “hotwash”
debriefing is done immediately after the event, so that
what happened can be recorded without less recall
bias, and emotional stress can be relieved through the
process. Obviously healthcare professionals in PICU
experience what is taught in PALS in their real lives.
Through debriefing of real life events, performance
gap between what is best and what we really did can
be reviewed and learning points can be consolidated
through the process. Debriefing of real life events is
likely to be part of our real life in near future. If we
can track which parts of PLAS materials they have
experienced at bedside and have been debriefed by
trained debriefers, those parts of PALS materials can
be taken as completed and PALS providers can take
only what they haven’t completed in their real lives
at PALS recertification. This can shorten the course
time. Unfortunately there has been no report regarding
such attempts. Practically and logistically this would
be challenging, but really efficient and meaningful for
patients and frontline providers.

Combination of in-situ with high-fidelity manikin
and modular training
Kurosawa H, et alreported a “Pediatric Advanced
Life Support–reconstructed” recertification course
by deconstructing the training into six 30-minute in
situ simulation scenario sessions delivered over 6
months22. This study was not designed to compare
the relative value of each component of the training
(i.e., modular vs one time, in situ with high-fidelity
manikins vs class room with low-fidelity) on
experienced critical care frontline providers. Instead,
theyintended to develop engaging and effective
PALS recertification training for frontline critical
care providers in a feasible manner, contextualized
to the PICU environment.They examined its effects
in a prospective randomized, single-blinded trial. The
participants were totally 40 of PICU-based nurses
and respiratory therapists. The outcomes were skill
performance and behavioral performance, almost
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3. Conclusions
Table 2 summarises potential methods discussed
above. Future PALS can be made by combination
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of each method or new approach not discussed in
this article.We know that PALS program has been
contributed to improved patient outcome, but it is not
enough. Further attempts with good science should be
warranted to improve the meaningful outcomes for
sick children all over the world.
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