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Abstract

Aim: To evaluate the effectiveness of Rapid Cycle Deliberate Practice (RCDP) compared to traditional instruction or other forms of learning on
resuscitation training outcomes and on clinical and/or patient-related outcomes.

Methods: As part of the continuous evidence evaluation process of the International Liaison Committee on Resuscitation it was conducted this
review and searched Medline, Embase and Cochrane from inception to Feb 12th, 2024. Risk of bias assessment was performed with the Risk of
Bias in Non-randomized Studies of Interventions assessment tool and the Revised Cochrane risk-of-bias tool for randomized trials. The GRADE
approach was used to evaluate the overall certainty of evidence for each outcome.

Results: 4420 abstracts were retrieved by the initial search and 10 additional studies were identified through other resources. Sixty-five studies
were selected for eligibility and nine simulated studies met the inclusion criteria. A meta-analysis was performed on three outcomes: time to chest
compressions, time to defibrillation and time to first epinephrine given, which showed that RCDP had significantly shorter time to defibrillation and
time to administration of epinephrine than controls. The overall certainty of evidence was very low across all outcomes due to risk of bias, inconsis-
tency, indirectness, and imprecision.

Conclusion: It may be reasonable to include RCDP as an instructional design feature of basic and advanced life support training. However, sub-
stantial variations of delivering RCDP exist and there is no uniform use of RCDP. Further research is necessary on medium/long-term effects of
RCDP training, and on the effects on different target groups of training.

Keywords: Medical education, Simulation, Debriefing, Basic life support, Advance cardiac life support, Learning, Rapid Cycle Deliberate
Practice, Resuscitation

be addressed and investigated.® In this regard, for such simulation-

Introduction based resuscitation training, Hunt et al.” designed a competency-
based curriculum named “Rapid Cycle Deliberate Practice” (RCDP).
Simulation-based training has become well established within health- Applying RCDP means the simulations scenario is stopped at certain
care education,’ as it allows leaming in a controlled environment  points, when the facilitator gives the learners feedback on the task
without putting patients or trainees at risk.? Specifically in resuscita- performed until the stop. Thus, learners received short specific feed-
tion training it facilitates context-related learning of both, technical back during the scenario and not after its completion. RCDP creates
and non-technical skills for lay people to highly professional resusci- a safe environment, giving multiple opportunities to “do it right” with
: 3
tation teams. ample time for repetition to improve performance, creating muscle
Although some aspects related to simulation training were stud- memory for the “right way”.” RCDP is much more than a new type

ied and effectiveness proved such as the use of high-fidelity of debriefing, accurately it is a simulation instructional method.
manikins®* or debriefing,” other instructional design factors should
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The aim of this systematic review was to evaluate the use of
RCDP as an instructional design method compared with other forms
of learning, and determine the impact of RCDP on educational, clin-
ical, and/or patient-related outcomes.

Methods

This systematic review was conducted as part of the continuous evi-
dence evaluation process of the International Liaison Committee on
Resuscitation (ILCOR) Education, Implementation and Teams (EIT)
Task Force.®® It was conducted according to Preferred Reporting
ltems for Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines (Supplementary file 1),"° and the study protocol was published
in the International Prospective Register of Systematic Reviews
(PROSPERO, CRD42023468862).

Search strategy

The search was conducted through the following databases: Med-
line, Embase, Cochrane Database of Systematic Reviews (CDSR)
and Cochrane Central Register of Controlled Trials (CCRCT) (Sup-
plementary file 2). The addition of the Cochrane databases was
decided after discussion within the Task Force, after the protocol
registration. It was the only deviation from the registered protocol.
Grey literature was not searched. Reference lists of included studies
and review articles were revised to identify potential additional pub-
lications. The research question was structured in the PICOST for-
mat (Population, Intervention, Comparison, Study design,
Timeframe) showed in Table 1.

Definitions

For the purposes of this systematic review, we defined RCDP as an
instructional design method with rapid cycling between deliberate
practice and directed feedback until skill mastery is achieved.” Train-
ing scenarios are interrupted at predetermined points; during the
interruptions the facilitator gives formative and/or corrective feed-
back on tasks performed to that point. Thus, the debriefing in RCDP
is done in brief and frequent ‘doses’ during the scenario and not in a
summative fashion after the scenario is completed. The key points of
rapid cycle deliberate practice are: 1) there is a goal to achieve; 2)
Stop-and-go practice with immediate feedback on the performance,
pausing the scenario when observing errors; 3) Ample time for rep-
etition to improve performance; 4) “Safe” environment, fostering an
atmosphere where students have no fear to make mistakes and
receive feedback from a constructive perspective.

Study selection, data extraction, and risk of bias
assessment

Both screening and eligibility were independently performed by two
pairs of authors to minimize potential bias (CAG and AC; AD and
TS) using Rayyan software.'’ If there were disagreements, both
reviewers discussed to reach consensus. Data extraction of the final
inclusions was performed by one reviewer (CAG) and checked and
ratified by co-authors (AC, AD, TS).

Risk of bias assessment was performed with the Risk Of Bias In
Non-randomized Studies of Interventions (ROBINS-1)'? assessment
tool and the Revised Cochrane Risk-of-Bias tool for randomized tri-
als (RoB 2)."® The evaluation of risk of bias was appraised by two
reviewers (CAG and AD). When there were disagreements, consen-
sus was reached by discussion. The Grading of Recommendations
Assessment, Development and Evaluation (GRADE) approach was
used to evaluate the overall certainty of evidence for each outcome.

Data extraction, risk of bias assessment and GRADE tables were
presented and discussed by the EIT Task Force members during
several virtual meetings.

Data analysis

We used meta-analysis to synthesize evidence of those outcomes
reported by more than two articles. The analysis was carried out
using the standardized mean difference as summary statistics for
meta-analysis. A random-effects model was fitted to the data. Statis-
tical heterogeneity was measured with |2 statistic. The analysis was
performed using Jamovi 2.5 (https://www.jamovi.org).

Results

Study characteristics
The initial search retrieved 4420 abstracts and 10 additional studies
were identified through checking the list of references (Fig. 1). After
removing duplicates, 2532 records were screened. Sixty-five articles
were selected for eligibility, and nine studies were identified that
addressed the PICOST question comparing Rapid Cycle Deliberate
Practice (RCDP) with other approaches.”'*2'
Eight studies were carried out in United States
one in Brazil.'® Study cohorts were comprised of residents,
interns,'® 72" physicians, '® medical students,'® and a mix of fellows,
nurses and respiratory therapists,’* who were involved in
adult,"® 92" pediatric,”'*">72° and neonatal'® simulated scenar-
ios. Most of the studies reported comparisons between RCDP and

7,14-16,19-21 and

7,15,20

Table 1 - Research according PICOST structure.

Population  Learners training in basic or advanced life support (laypersons/students/healthcare providers).

Intervention  Instruction using RCDP.

Comparison Compared to traditional instruction or other forms of learning without RCDP.

Outcomes Patients’ survival (CRITICAL), knowledge acquisition and retention (IMPORTANT), skills acquisition and retention
(IMPORTANT), skill performance in real CPR (IMPORTANT), process outcomes such as costs, resources (NOT
IMPORTANT).

Study Randomized controlled trials (RCTs) and non-randomized studies (non-randomized controlled trials, interrupted time series,

design controlled before-and-after studies, cohort studies) and research letters were eligible for inclusion.

Timeframe

All years and all languages were included as long as there was an English abstract; unpublished studies (e.g., conference

abstracts, trial protocols) were excluded. Literature search was performed from inception to Feb 12th, 2024.

CPR: Cardiopulmonary resuscitation; RCDP: Rapid Cycle Deliberate Practice.
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PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other sources
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Fig. 1 - PRISMA flow diagram.

other approaches (e.g. after-event debriefing) after a single session
of simulation-based training, lasting 20~75 min,'*'6.18-21

Eight were randomized studies with parallel-group or
crossover'* designs and one an observational study with a before-
after design’; all of them were simulated studies. Table 2 shows
the characteristics of the studies including the population, description
of the studies, intervention, and comparator, as well as the relevant
key findings, and the supplementary file 3 provides more information
on the primary endpoints, results, conclusions, and comments on the
limitations. Eight of the studies referred directly to RCDP, 714182021
the other one used an “in-simulation debriefing” during the clinical
scenario meeting the key components of the RCDP.'® No studies
reported clinical or patient-related outcomes, or other outcomes
related to process outcomes.

The risk of bias assessment is shown in Table 3. The observa-
tional study included was assessed as at overall serious risk of bias
due to cofounding.” In six of the randomized studies some concerns
were found,'*"""2" mainly for randomization processes.'*'""'° One
randomized study was assessed as overall serious risk of bias due
to the randomization process, missing data, and measurement of
outcomes.'®

The overall certainty of evidence was very low across all out-
comes due to risk of bias, inconsistency, indirectness, and impreci-
sion. GRADE summary tables are provided in supplementary file 4.

15-21

Meta-analysis on the time to tasks performance in
simulated scenarios

We were able to perform meta-analysis only for the outcomes time to
chest compressions, time to defibrillation and time to first epinephr-
ine due to the low number of studies per outcome, heterogeneity in
the study designs and the reported outcome measures.

Time to chest compressions was included in four randomized
studies,'>'®?%2" and the observational study,” and showed no ben-
efit from the use of RCDP compared to after-event debriefing
(Fig. 2). There was low to moderate heterogeneity (I? = 46.7 %).
The observational study reported significantly less time between
the onset of pulseless ventricular tachycardia and initiation of chest
compressions for participants in the RCDP group.”

Time to defibrillation was assessed by five studies (four random-
ized'®18:2921 and the observational”) of which three were included in
the meta-analysis, '>2%2' showing that RCDP group had significantly
less time between recognition of the rhythm and defibrillation (Fig. 3).
There was low heterogeneity (I < 1.0 %). The RCT not included in
the meta-analysis due to reported outcome measures found that
RCDP trained participants needed significantly lower time to recog-
nize the rhythm and to defibrillation.'® The same was found for the
observational study.” RCDP trained participants needed significantly
less time to detect pulseless ventricular tachycardia and to execute
defibrillation and had 1.65 times the odds of defibrillating within two
minutes (p = 0.04).” In another RCT, RCDP participants had more
than five times the odds of defibrillation occurring within three min-
utes (p = 0.04).%°

Time to the administration of the first epinephrine was assessed
in three randomized studies,'®'®?" showing that RCDP participants
had significantly shorter time to the administration of epinephrine
than controls (Fig. 4). There was low heterogeneity (12 < 1.0 %).

Time to recognize cardiac arrest reported in one RCT found no
differences between groups.'® In another RCT, participants with
RCDP initiated positive pressure ventilation within one minute more
frequently than controls (p = 0.05),'® while the observational study
showed no differences on time to use bag-valve mask.”.
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Table 2 - Data extraction of the nine studies included (simulated studies).

First Study design  Sample size, Population Description of methods Key relevant findings
author; intervention, and
Year; comparator
Country
Hunt; Observational; 121 participants Pediatric residents BLS during intern RCDP curriculum was
2014; Before-after from the tertiary orientation, PALS and associated with improved
USA’ design Intervention: High-fidelity care, academic monthly in situ mock- performance by pediatric
pediatric simulations with  Johns Hopkins codes on the wards and residents during simulated
RCDP (post-RCDP). hospital sporadic mock codes on  pediatric cardiopulmonary
(n=51) other rotations. arrest.
Comparator: High-fidelity Multiple sessions
simulation with (pediatric simulations)
debriefing after the
resolution of the case
(pre-RCDP). (n = 70)
Lemke; Randomized 30 participants split into  Pediatric emergency One scenario as pre- and This study showed a trend
2019; crossover trial 8 teams medicine fellows, post-assessment with toward greater
USA™ nurses, and three training scenarios. improvement in team
Intervention: 45-min respiratory therapist ~ After 3-month wash-out, performance for RCDP.
each of the three from the Texas teams received training
simulated pediatric Children’s Hospital with the other
resuscitation scenarios methodology.
with RCDP intervention.
(n = 30; 4 teams) 45-min single session
(pediatric simulations)
Comparator: 45-min
each of the three
simulated pediatric
resuscitation scenarios
with after-event
debriefing. (n = 30; 4
teams)
Lemke; RCT 229 participants split into Pediatric and 1-h single session Teams trained using
2021; 41 teams emergency residents (pediatric simulations) RCDP were faster to
USA'® from the Texas defibrillate and
Intervention: Simulated Children’s Hospital demonstrated less
pediatric resuscitation frustration and workload.
scenario with RCDP
intervention. (n = 108; 20
teams)
Comparator: Simulated
pediatric resuscitation
scenario with after-event
debriefing using the
PEARLS method.
(n = 112; 21 teams)
Magee; RCT 34 participants Pediatric interns with  45-min single session Pediatrics interns had
2018; Neonatal (neonatal simulations) improved observed
USA'® Intervention: Simulated  Resuscitation abilities and decreased

neonatal resuscitation
scenario with RCDP
intervention. (n = 17)

Comparator: Simulated
neonatal resuscitation
scenario with after-event
debriefing. (n = 17)

Program certification

time to perform critical
interventions in NR
simulation immediately
following RCDP as
compared to those trained
with the after-event
debriefing method. Neither
approach was superior in
improving confidence level
and recall 4 months later.
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Table 2 (continued)

First Study design  Sample size, Population Description of methods Key relevant findings
author; intervention, and
Year; comparator
Country
Raju; 2020; RCT 22 participants Pediatric and internal  All subjects did initial Initial RDCP session was
USA'” medicine/pediatric sessions (pre-training effective; booster session
Intervention: RDCP postgraduate year 1  followed by RDCP at 9 months did not
booster session at (PGY) at the training) and a 6-month influence performance at
9 months after initial Children’s of test scenario with plus/ 12 months.
session. Alabama, University  delta debriefing.
of Alabama at
Comparator: booster Birmingham 20-30 min single session
session with standard (pediatric simulations)
plus/delta debriefing at
9 months.
Teixeirade RCT 76 participants split into  Physicians enrolled  Theoretical training in RCDP strategy is
Castro; 10 teams in the Emergency emergency associated with better
2022; Medicine post- cardiovascular care and performance of
Brazil'® Intervention: Simulated graduate Course of  discussion regarding the  resuscitation teams in
adult CA scenario with the Hospital Israelita management of CA critical actions during care
RCDP intervention. Albert Einstein (common part). for CA.
(n = 42; 5 teams)
40-min single session
Comparator: Simulated (adult simulations)
CA scenario with after-
event debriefing using
the PEARLS method.
(n = 34; 4 teams)
Van RCT 161 participants Third year medical 20-min single session Simulation was an
Heukelom; students enrolled in  (adult simulations) effective learning tool that
2010; Intervention: Simulated the “Clinical significantly increases the
USA'™ adult ACLS scenario with  Procedures confidence in the ability to
in-simulation Rotation” at the perform critical care skills
intervention. (n = 84) Medical College of of third medical students.
Wisconsin After-event debriefing was
Comparator: Simulated better rated by the
adult ACLS scenario with participants than in-
after-event debriefing simulation intervention.
intervention. (n = 77)
Won; 2022; RCT 32 participants Pediatric and 1-h single session Residents trained using
USAZ® emergency residents (pediatric simulations) RCDP were more likely to
Intervention: Simulated  from the Texas achieve defibrillation faster
pediatric resuscitation Children’s Hospital and perform more
scenario with RCDP effectively as team leader
intervention. (n = 16) than those trained using
after-event debriefing.
Comparator: Simulated
pediatric resuscitation
scenario with after-event
debriefing using the
PEARLS method.
(n=16)
Raper; RCT 55 participants Internal and 45-75-min single session  Although it was observed a
2024; emergency medicine (adult simulations) trend in favor of RCDP
USA?! Intervention: Simulated ~ PGY-1 at University group to decrease time to

adult resuscitation
scenario with RCDP
intervention. (n = 28)

Comparator: Immersive
simulation with after-
event debriefing. (n = 27)

of Alabama at
Birmingham

perform ACLS
interventions, only
differences were found in
one of the time intervals
assessed.

ACLS: Advanced cardiac life support; BLS: Basic life support; CA: Cardiac arrest; PALS: Pediatric advanced life support; PEARLS: Promoting Excellence and
Reflective Learning in Simulation; RCDP: Rapid Cycle Deliberate Practice; RCT: Randomized control trial; STAT: Simulation Team Assessment Tool.
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Table 3 - Risk of Bias assessment.

Non-randomized studies (ROBINS-1).

Overall

Selection of

Measurement of

outcomes
Moderate

Missing data

Deviations from intended

interventions

Low

Classification of
interventions

Low

Selection of participants

Confounding

First author; year

reported results

Low

Serious

Low

Serious Low

Hunt; 201477

Randomized studies (RoB 2).

First author; year

Overall

Selection of

Measurement of
outcomes
Low

Missing outcome

data

Deviation from intended

interventions

Low

Randomization

process

reported results

Low

Some concerns

Low

Low

Some concerns

Low

Lemke; 20194

Low

Low

Low

Low

Lemke; 2021'°

Low High

Some concerns

Low

Some concerns

Low

Low

Some concerns
Some concerns

Low

Magee; 2018'°

Some concerns
Some concerns

Low

Low

Raju; 20217
Teixeira de

Some concerns

Low

Low

Low

Castro; 20228
Van Heukelom;

2010'°

Some concerns

Low

Low Some concerns

Low

Some concerns

Some concerns
Some concerns

Low

Some concerns

Low

Low

Low Low

Low

Won; 2022%°

Low

Low

Low

Raper; 20242

Cardiopulmonary resuscitation and defibrillation
One RCT reported compression fraction,'® while the observational
study no-flow and no-ventilation fraction (proportion of time a pulse-
less patient received no respiratory support).” Both favor the perfor-
mance of RCDP participants.

One RCT'® and the observational study’ reported defibrillation
pre-pause and found that RCDP participants registered significantly
shorter defibrillation pre-pause.

Adherence to guidelines

Three randomized studies evaluated quality of performance with dif-
ferent tools.'*'%'” RCDP participants reached higher performance
scores using the Megacode Assessment Form,'® but no differences
were found with the Simulation Team Assessment Tool' or Pediatric
Advance Life Support performance.'”

Other outcomes

One RCT showed higher scores in the RCDP group for team leader
performance.?’ Workload was reported in another RCT, with lower
weighted score in RCDP participants compared to participants hav-
ing after-event debriefing (p = 0.02)."® Stress experienced was sig-
nificantly lower in RCDP participants compared with controls in an
RCT (p = 0.01).2" A RCT found high-median scores for teaching
effectiveness in three of the eight questions (help to learn effectively,
help to understand the correct actions, effectiveness of the debrief-
ing) in the after-event debriefing group compared to the RCDP
group.'® Retention of skills was reported in one RCT (4-month
follow-up) without any significant difference between groups in any
variable."®

Discussion

This systematic review represents the most up-to-date evidence syn-
thesis on the effect of Rapid Cycle Deliberate Practice on resuscita-
tion education. All the included articles compared RCDP training with
training having after-event debriefing. The evidence from this sys-
tematic review shows several favorable outcomes that supports
training effectiveness with the use of RCDP in resuscitation simula-
tion training.”- 14182021 However, no evidence was found about the
effect of RCDP on clinical and patient-related outcomes. A meta-
analysis was possible on three outcomes, showing evidence in favor
of RCDP for skill acquisition of time to defibrillate and time to admin-
ister first epinephrine, but not for time to chest compressions.
RCDP aims to maximize the time of practice during scenario sim-
ulation, creating multiple opportunities to “do it right”.” In addition,
corrective feedback is given by instructors in a ‘just-in-time’ fashion
throughout the scenario, supporting immediate reflection and correc-
tion.”?> Therefore, RCDP is more than another type of debriefing,
and according to Hunt et al.,” it is a simulation instructional method.?”
From an andragogical perspective, RCDP recommends scaffold-
ing the progression of complexity of skills or scenario simulations.
That can be achieve either by progressing and increasing difficulty
using the same scenario;'*'>'®2° or across different scenarios.”
Repeated practice without feedback from an instructor may lead
incorrect performance or the cultivation of suboptimal habits.??
Although learners should be allowed to make mistakes and errors,?
RCDP forces instructors to stop the scenario when those hap-
pened.? Interestingly, several studies included in this systematic
review reported that scenarios were divided in different cycles, hav-
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Meta-analysis on time to chest compressions

Lemke; 202113 = -0.16 [-0.78, 0.45]
Magee; 201814 = 0.28 [-0.39, 0.96]
—
Won; 202218 ! -0.67 [-1.38, 0.04]
Raper; 20241° -0.88 [-1.80, 0.04]
RE Model — -0.31 [-0.80, 0.18]
I T T T T 1
2 -15 -1 -05 0 05 1

Fig. 2- Time to chest compression. The estimated standardized mean difference did not differ significantly from zero

(z = -1.2230, p = 0.2213). I = 46.7 %.

Meta-analysis on time to defibrillation

——
Lemke; 202113 -0.99 [-1.64, -0.34]
Won; 202218 -0.31[-1.23, 0.62]
Raper; 202419 -1.18 [-2.13, -0.23]
RE Model —— -0.87 [-1.33, -0.40]
T T T T T | T 1
25 2 15 1 -05 0 05 1

Fig. 3 - Time to defibrillation. The estimated standardized mean difference differs significantly from zero (z = -3.6620,

p < 0.001) in favor of RCDP. IZ < 1.0 %.

ing assigned to each cycle different goals to be achieved. More and
more steps were added until the final cycle, in which participants had
to perform the whole set of skills and participants received feedback
from instructors.'# 151820

As awareness and experience with this method has increased
over time, RCDP has become an instructional design element in
an increasing number of resuscitation-related curriculums in recent
years.?*?% Originally, the essence of the RCDP instructional method
was that the instructor intervenes when an error is noticed. However,
others used RCDP by stopping the scenario only at the end
cycle,?”?® gave feedback at the end of the case and then re-run
the scenario,®® or allowed any learner to stop scenarios at any
moment.*° This heterogeneity in the use of the term “RCDP” and
its application differs in some aspects such as the use (or not) of
round/cycles or stop-and-go approaches. In contrast to this, a sys-

tematic review in 2017 and a scoping review in 2021 about RCDP
in medical education agree that RCDP definition is consistent across
the literature.®" %2

Limitations

Our systematic review relied on a relatively limited number of data-
bases, although we also applied snowballing method by reviewing
reference lists of included studies and the recent systematic reviews
about RCDP. In addition, this review had narrow inclusion criteria,
since only studies about resuscitation were included. Additionally,
studies that lacked a comparator group (i.e. studies that compared
RCDP to no other type of intervention) were excluded. Our system-
atic review found more pronounced differences in favor of RCDP
compared to after-event debriefing, although most of the studies
had trainees as participants, making difficult to generalize the find-
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Meta-analysis on time to administration of epinephrine

Lemke; 202113 = -0.88 [-1.53, -0.22]
Magee; 2018 -0.71 [-1.40, -0.02]
Raper; 20240 -0.58 [-1.47, 0.32]
e —
RE Model -0.75[-1.17, -0.33]
[ I I I 1
-2 -1.5 -1 -0.5 0 0.5

Fig. 4 - Time to administration of epinephrine. The estimated standardized mean difference differs significantly from

zero (z = -3.4868, p < 0.001) in favor of RCDP. 12 < 1.0 %.

ings to other groups. Due to the heterogeneous study designs we
could only perform meta-analysis on three outcomes, and more stud-
ies are needed to provide more evidence on the effect of RCDP on
resuscitation related outcomes. Finally, most studies reported that
the simulations lasted only for one session,'*'®'82" which might
reduce the effect of the RCDP training in comparison with curricu-
lums based on RCDP.

Knowledge gaps

We identified several knowledge gaps with the use of RCDP on
resuscitation training. As mostly RCDP was studied in single ses-
sions, the effect of the implementation of entire curriculums based
on RCDP is unknown, especially on clinical outcomes and patient
survival. Hunt et al. evaluated the effect of the integration of a cardiac
arrest contextual curriculum into a basic life support course, reporting
improvements on performance on hospital-specific quality measures
on RCDP participants compared with controls trained with a tradi-
tional American Heart Association course.®® However, we excluded
this article because we were unable to isolate the effect of RCDP
from other instructional elements also included in the intervention.

The effect of RCDP after medium/long-term follow-up is another
knowledge gap. Only one study included in this systematic review
reported medium-term effect after four months without differences
between RCDP participants and controls on quality of performance
and confidence level.'®

The effect of the use of RCDP in other populations beyond health
care students, such as lay people, community first responders, or
experienced healthcare providers, and the resources required and
costs of implementation in simulation-based training curriculum of
health care providers and other populations is also unknown.

The effectiveness of RCDP depends on feedback mechanisms,
realism of the simulation, and integration of RCDP principles into
the overall training program. Therefore, it will not only be essential
to tailor resources such as simulation equipment (manikins, soft-
ware), instructors training (expertise in debriefing and feedback), cur-
riculum development, and educational and evaluation tools, but also
to report these factors in RCTs to allow proper comparisons and

analysis of such educational interventions. Finally, there is substan-
tial heterogeneity in the use of the term RDCP and there is no stan-
dardized use of RDCP.

Conclusions

Based on the summary of the evidence found in this systematic
review it may be reasonable to include Rapid Cycle Deliberate Prac-
tice as an instructional design feature of basic and advanced life sup-
port training. However, substantial variations of delivering Rapid
Cycle Deliberate Practice exist and there is no uniform use of this
instructional design. Further research is necessary on medium/
long-term effects of Rapid Cycle Deliberate Practice training, and
on the effects on different target groups of training.
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