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Abstract

Aim: Recent studies have shown that the integration of a trained cardiopulmonary resuscitation (CPR) Coach during resuscitation enhances the quality

of CPR during simulated paediatric cardiac arrest. The objective of our study was to evaluate the effect of a CPR Coach on adherence to Paediatric

Advanced Life Support (PALS) guidelines during simulated paediatric cardiac arrest.

Methods: This was a secondary analysis of data collected from a multicentre randomized controlled trial assessing the quality of CPR in teams with and

without a CPR Coach. Forty paediatric resuscitation teams were equally randomized into 2 groups (with or without a CPR Coach). The primary outcome

was adherence to PALS guidelines during a simulated paediatric cardiac arrest case as measured by the Clinical Performance Tool (CPT). Video

recordings were assigned to 2 pairs of expert raters. Raters were trained to independently score performances using the tool.

Results: The reliability of the rating was adequate for the Clinical Performance Tool with an intraclass coefficients of 0.67 (95%CI: 0.22 to 0.84).

Performance scores of the different teams varied between 51 and 84 points on the Clinical Performance Tool with a mean score of 70. Teams with a CPR

Coach demonstrated better adherence to PALS guidelines (i.e. CPT score 73 points) compared to teams without a CPR Coach (68 points, difference 5

points; 95%CI: 1.0�9.3, p=0.016).

Conclusion: In addition to improving CPR quality, the presence of a CPR Coach improves adherence to PALS guidelines during simulated paediatric

cardiac arrests when compared with teams without a CPR Coach.
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Introduction

Paediatric teams struggle providing guideline compliant Cardiopul-
monary resuscitation (CPR) during cardiac arrest.1,2 Strategies

implemented to enhance CPR quality, include simulation-based
training,3 CPR feedback devices,4 and integration of a CPR Coach.5,6

The CPR Coach is a role created at The Johns Hopkins Hospital in
2007 and iteratively refined over the past decade as reported by Hunt
et al.5 The primary objectives of the CPR Coach are to ensure high
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quality Basic Life Support or CPR and to cognitively unload the
resuscitation leader so they can concentrate on the more complex
components of a resuscitation, such as: rhythm recognition,
identifying and following the advanced life support algorithm,
diagnosing and treating reversible causes, and communicating with
the family.

In addition to optimizing CPR delivery, adhering to Paediatric
Advanced Life Support (PALS) guidelines is essential. Critical
interventions in paediatric resuscitation such as advanced airway
ventilation, cardiac rhythm recognition and adequate treatment
(defibrillation and/or epinephrine) have shown to add substantial
survival benefit in the adult population.7 In addition, adherence to
PALS guidelines is associated with improved neurological outcomes
and survival in children,8 though simulation studies reveal major
deviations in adherence to PALS.9 The broad range of patient sizes
require variations in equipment size and medication doses that
creates a cognitive load unique to managing children.10 For years,
cognitive aids have been recommended11 but showed poor efficacy12

supporting the need for a “human cognitive aid”. A CPR Coach might
be considered a human cognitive aid, as the team leader is relieved of
tasks, leaving more cognitive space for advanced clinical
performance.5,13

CPR coaching is associated with improved CPR quality, but its’
effect on general clinical performance in paediatric cardiac arrest has
not been evaluated.

Objective

The objective of this study was to assess if the presence of a CPR
Coach would improve adherence to PALS guidelines during simulated
paediatric resuscitations.

Methods

This was a secondary analysis of data from a multicentre Randomized
Controlled Trial (RCT) assessing the impact of a CPR Coach on CPR
quality during simulated paediatric cardiac arrests.6 The study was
approved by research ethics boards from all study sites. Informed
consent was obtained from participants. The initial study was
registered at clincaltrials.gov (Id: NCT03204162). The research
question of the current study was developed after completing the initial
study.

Setting

The study was conducted at four Simulation Centres across North
America between March 2017 and February 2018.6 Participants were
video-recorded during standardized 18-minute paediatric resuscita-
tion scenarios (cardiopulmonary arrest from hyperkalemia with
progression from pulseless ventricular tachycardia to ventricular
fibrillation, then pulseless electrical activity) with identical equipment
across sites (manikin Laerdal1 SimJunior and a Zoll1 CPR feedback
defibrillator). Debriefings used the PEARLS method, and occurred at
the end of simulations.14

Study population

Participants were senior residents, fellows or nurses with greater than
five years of practice and PALS certified.6 They were divided into 40

teams comprised of five people: CPR providers, a team leader, an
airway provider, and either a CPR Coach or bedside provider
depending on randomization.

Intervention

Teams were randomized to one of two study arms: intervention (with
CPR Coach) or control. Randomization was conducted to ensure
equal allocation of teams across study arms and in each centre. The
CPR Coach stood close to the defibrillator and actively coached CPR
providers. CPR Coaches were trained to coordinate four key tasks:
initiation of CPR, provider switch and pulse/rhythm check, defibrilla-
tion, and intubation. A one-hour training session was provided to
designated coaches.6 CPR Coach training was not accessible for
other participants, but participants from the intervention arm received
a description of the CPR Coach role.

Outcome

The primary outcome was adherence to PALS guidelines as
measured by a tailored version of the Clinical Performance Tool
(CPT). The tool is a task-based scoring instrument, developed and
validated by Donoghue et al.15 and further validated by Levy et al. to
evaluate clinical performance during paediatric resuscitation simulat-
ed scenarios.16 The score is highly reliable with an intra-class
coefficient of 0.95.16 It assesses critical tasks every few minutes using
a scale from 0 to 2 points (except defibrillation during non-shockable
rhythm which were scored 0�1 point). We tailored the tool for the
standardized 18-minute scenario giving a minimum of 0 and a
maximum of 87 points.

All 40 videos were evaluated in duplicate, by two sets of
independent raters. The eight raters were paediatric critical care or
paediatric emergency physicians with experience in simulation. A first
set of four raters was blinded to our study hypothesis and the identity of
participants, but not to the study arm. The second set was not blinded
to the study hypothesis and rated the same scenarios as the first set, to
be used for inter-rater reliability. Each blinded rater was paired with a
non-blinded rater, and IRR were calculated separately for each video.
Results from non-blinded raters were not included in the main
analysis. Raters were trained to score scenarios and to gather data on
performances by the principal investigator. Standardized, individual
training sessions initially clearly defined each item of the score and
addressed how to evaluate the videos. This was followed by a scoring
session of two videos, different from those they were expected to rate.
Each pair of raters independently rated ten videos (five with and five
without a CPR Coach, duration of three hours).

Sample size

The sample size was 40 teams (20 with and 20 without a coach),
identical to the original study.6

Analysis

Interrater reliability was initially assessed using the intra-class
coefficient for the absolute scores assigned in duplicate using a
two-way mixed model. A priori, it was decided to include only items
with an average coefficient higher than 0.6.

The primary analysis was the difference in mean scores for the two
groups with 95% Confidence interval (95%CI) on the CPT assuming
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normal distribution for the scores. This was used because a Shapiro-
Wilk test failed to reject normal distribution (P: 0.282). As an
exploratory analysis, the difference in mean scores for each item of the
tool were compared for each group.

Results

In the original study, one team was excluded because of a technical
issue. The remaining 40 teams (200 participants) were equally
randomized between intervention and control groups. Demographic
data revealed no significant differences between study groups at
baseline.6 The reliability of the rating was adequate for the CPT with
intraclass coefficients of 0.67 (95%CI: 0.22 to 0.84).17,18

Performance scores of the different teams varied between 51 and
84 points on the CPT, with a mean score of 70. Scenarios involving the
presence of a Coach demonstrated better performances than the
group without a Coach as shown in Fig. 1 (difference: 5.2 points; 95%
CI: 1.0�9.3; p=0.016). This represent a large difference with a Cohen-
D effect size of 0.797. Of the 45 items of the score, 8 demonstrated a
statistically significant difference between the two groups. The largest
difference was a significantly higher proportion of CPR providers
change within the first 2min in teams with a CPR Coach (1.85 vs. 0.95
points; p=0.001). Other major improvements for teams with a CPR
Coach included better diagnosis of the first rhythm (0.4 point;
p=0.027) and adequate ventilation initiation (0.2 point; p=0.04) as
shown in Table 1.

Discussion

Our study demonstrates presence of a CPR Coach is associated with
improved clinical performance and adherence to PALS guidelines
during simulated paediatric cardiac arrests. Previous studies have
demonstrated improvement in CPR metrics such as chest compres-
sion depth, rate, fraction and pauses when using a CPR Coach in
adult13 and paediatric cardiac arrests.5,6 To our knowledge, this is the
first study to show having a CPR Coach on the team is associated with

better recognition of the first rhythm, a crucial step to determining the
correct PALS algorithm.

Previous studies showed major deviations in PALS adherence19,20

even after simulation training.9,21 Our results might be explained by
using the concept of “divide and conquer” to provide relief in cognitive
overload.5,13 For example, teams with a CPR Coach had a better
initiation of ventilation and first CPR provider change (i.e. attention to
BLS) presumably because the CPR Coach made sure key elements of
CPR (compressions and ventilations) occurred. Simultaneously, the
Resuscitation Leader quickly assessed the initial rhythm.

An improvement of 5.2 out of 87 points on CPT score might be
considered slight. However, 2 points represent a timely defibrillation in
a 2-minute interval (vs no defibrillation) or a correct rhythm
identification. Hunt et al. showed that these elements are often
delayed and may worsen outcomes. Therefore, differences of 5 points
in CPT scores might indeed have an important clinical impact.8

Our results support the progressive implementation of CPR
Coach in paediatric code teams of North America.22 In-hospital
paediatric resuscitations are usually overcrowded, so this could
be re-allocation of roles. Provider confidence, satisfaction or
stress23 may be impacted by communication and teamwork. CPR
Coach training must include communication tips for the CPR
team and Resuscitation Leader, such that the leader truly
empowers the CPR Coach to be an excellent manager of the
Airway and Compressor roles and then concentrates on
advanced components of the resuscitation. This should lead to
faster recognition of shockable rhythms and defibrillation, faster
recognition and treatment of obstructed endotracheal tubes, and
diagnosis and treatment of other reversible causes. If the leader
does not delegate, empower or trust their CPR Coach then the
resuscitation will not improve. This requires training of the CPR
Coaches as well as the Resuscitation Leaders.

Limitations

Our study has limitations. It was impossible to blind raters to the
intervention. However, primary raters were blinded to the study
question and hypothesis and there was an adequate inter-rater
agreement between both set of assessors. The simulated setting may
have influenced behaviours, but both groups had the same
standardized scenario with identical resources. In some videos, the
ventilation frequency or number of joules used in the defibrillation were
not visible. Assessors may have given scores despite insufficient
information, causing biases in results towards a smaller difference
between groups. No study has defined what is a clinically significant
difference using the CPT score or if all items of the score have the
same clinical impact. The information from this study can be used to
design future studies on how to optimize the impact of the CPR Coach
on PALS.

Conclusion

In conclusion, the presence of a CPR Coach correlated with an
improvement in adherence to PALS guidelines during simulated
paediatric resuscitations. Emergency settings should consider
adopting and implementing this new role during paediatric
resuscitations.

Fig. 1 – Score of PALS adherence with coach and no
coach.
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