ORIGINAL ARTICLE

DOI: https://doi.org/10.1590/1981-5271v49.3-2023-0307.ING

Validation of a specific checklist for service cardiopulmonary resuscitation:
shockable rhythms

Validagdo de um checklist especifico para atendimento de parada cardiorrespiratéria: ritmos chocdveis

Rafael Barbosa Alcantara’ rafa.bar.alc@gmail.com
Elisa Dall'Orto Figueiredo Piuzana? elisa_piuzana@hotmail.com
Eduardo Back Sternick' eduardosternick@gmail.com
Céssio da Cunha Ibiapina3 cassioibiapina@terra.com.br
Augusto Scalabrini Neto' augusto.scalabrini@feluma.org.br
Alessandra Maciel Almeida' alessandraalm@gmail.com

ABSTRACT

Introduction: The use of checklists in simulation training aims to support, improve or change the operator’s cognitive processes.
Objective: to develop a checklist for cardiopulmonary arrest (CPA) care using a Likert scale aiming to evaluate performance in CPA care.

Method: The checklist was created based on items selected and adapted by experts from the Advanced Cardiovascular Life Support (ACLS)
training guide. It was tested based on the training video that involved CPA in the ACLS Megacode format based on a pre-established clinical case.
After a new test with the same training video, the final version of the checklist was approved by the experts.

Results: Of the 37 evaluated questions, 30 (81.1%) had the maximum score assigned by the three evaluators, 6 (16.2%) had at least one score
of three and only one (2.7%) had a score of one. The final percentage of maximum scores assigned by the evaluators was 91.9%, exceeding the
target of 85%.

Conclusion: This study assesses a checklist developed based on the 2015 AHA guidelines and proved to be reliable, since the agreement between
the evaluators was high.

Keywords: Simulation Training; High Fidelity Simulation Training; Advanced Cardiovascular Life Support.

RESUMO

Introducgao: O uso do checklist no treinamento de simulagdo visa apoiar, melhorar ou alterar os processos cognitivos do operador.

Objetivo: Este estudo teve como objetivo elaborar um checklist para o atendimento de parada cardiorrespiratéria (PCR) utilizando uma escala de Likert
a fim de avaliar o desempenho no atendimento de PCR.

Método: A criagdo do checklist foi baseada em itens selecionados e adaptados por experts do guia de treinamento de Suporte Avangado de Vida (SAVC).
Para testar o checklist, utilizou-se o video de treinamento de atendimento que envolvia a PCR nos moldes do SAVC Megacode baseado em um caso
clinico preestabelecido. Apés um novo teste no mesmo video de treinamento, a versao final do checklist foi aprovada pelos experts.

Resultado: Das 37 questdes avaliadas, 30 (81,1%) tiveram a nota mdxima atribuida pelos trés avaliadores, seis (16,2%) tiveram pelo menos uma nota
trés e apenas uma (2,7%) apresentou nota um. O percentual final de notas mdximas atribuidas pelos avaliadores foi de 91,9%, superando a meta de 85%.

Conclusao: Este estudo se refere a um checklist elaborado com base nas diretrizes de 2015 da American Heart Association (AHA) e se mostrou confidvel,
uma vez que a concorddncia entre os avaliadores foi elevada.

Palavras-chave: Simulacdo de Alta Fidelidade; Suporte Avancado de Vida Cardiovascular; Educa¢do Médica; Emergéncias Cardiovasculares; Checklists.
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INTRODUCTION

Checklists are used when the order of steps during task
performance is important and work as an aid in evaluating
simulation scenarios and supporting the operator’s potential
memory. They need to be performed in a sequential order,
which generally does not allow the substitution of one step
by another'. Checklists act as memory aids to ensure that all
relevant criteria are considered, and also as decision aids when
making objective judgments. As such, it reduces the influence
of favorable overall impression affecting the judgment of
specific characteristics'.

Simulation has been used to support teaching,
promote critical thinking among students, and improve
the quality of patient care?. When appropriately conducted,
simulation creates an ideal educational environment,
because learning activities are predictable, consistent,
standardized, safe, and reproducible®.

The definition of valid, reliable and generalizable
standards for student performance assessment is important
in the evaluation of basic competence and mastery of medical
education. Regarding advanced cardiovascular life support
(ACLS), the performance standards are those recommended by
the published guidelines for patient management®.

The American Heart Association (AHA) ACLS training
program was first conducted in 1974 and is currently a
training course used to teach the skills and knowledge
needed to respond to cardiopulmonary emergencies’. The
ACLS course arose from the need to train nurses, physicians,
and respiratory physiotherapists for the initial care of a
cardiovascular emergency?®.

Previous studies have described the process by which
ACLS checklists can be validated and suggest that minimum
passing scores for team leader performance can be determined
for the ACLS test °.

The objective of this study was to develop a sequential,
linear checklist using a 4-point Likert scale and to use it for a
detailed evaluation of the cardiorespiratory arrest (CPA) care
team performance, considering the team and team members.

METHOD

The checklist used in this study was constructed following
the steps described in studies on the development of checklists,
as well as studies by experts in the design of checklists'®'3,

Aiming to evaluate the teaching-learning process of
clinical skills in simulation training, a checklist was created,
which represented the scenario prepared by the researchers
for CPA care programmed in the LLEAP (Laerdal Learning
Application) software. The checklist content was based on
the International Guidelines on Cardiovascular Emergencies

and Cardiopulmonary Resuscitation, established by the
International Alliance of Resuscitation Committees (ILCOR) and
the 2015 AHA Guidelines for Cardiorespiratory Resuscitation
and Emergency Cardiovascular Care™. The content of the
2015 AHA guidelines was evaluated by a group of simulation
experts, who could propose the inclusion of new items or
the modification of previously selected items. The checklist
was created and based on the standard checklist used by the
AHA 2015 for CPA care for shockable rhythms (pulseless VF/
VT) and the checklist developed by McEVoy et al (2012) in
addition to experts’ suggestions. Specific items were selected
for the selected CPA scenario. In order to allow the participants’
evaluation, both individually and collectively, the checklist
was divided according to the position occupied by the team
member: 1 - Team Leader, 2 - Compression rescuer, 3 -
Ventilation rescuer, 4 — Medication and time rescuer, and 5 -
Team. The items were ordered in the logical order of evaluation
of CPA care. A Likert scale with 4 grading points was used for
detailed evaluation of the performance of the skills needed in
the scenario: 1-Did not perform the step; 2-Performed the step,
but in an incomplete and insecure way; 3-Performed the step
completely and insecurely; 4-Performed the step completely
and safely. The checklist had 37 items: Leader (17), Compression
rescuer (9), Ventilation rescuer (4), Medication and time rescuer
(4) and team (3). The maximum score for the Team Leader is 68
points, for the Compression Rescuer (36 points), Ventilation
Rescuer (16 points), Medication and Time Rescuer (16 points)
and Team (12 points). The checklist was translated into Brazilian
Portuguese and the version was presented to three faculty
experts from the School of Medical Sciences-MG (FCM-MG)
involved with simulation education and training/research for
at least 3 years, and who teach crisis management simulation
courses, including ACLS, at least 5 times a year. The experts
evaluated the checklist regarding the content and order of the
items and were able to make suggestions to change the order
of items in addition to adding or excluding items. The selected
items, the translated version, and the changes proposed by the
experts are shown in Table 1.

The care training video was prepared by the researchers
and involved CPA along the lines of the ACLS Megacode to
contemplate a clinical case and proposed care. The scenario
was programmed using the LLEAP software and performed
using the SimMan 3G (Laerdal) manikin and performed in the
simulation laboratory of the School of Medical Sciences of
Minas Gerais (FCM-MG) in a patient care room that simulates a
hospital admission room, with a cardiorespiratory arrest cart and
standardized manual defibrillator. The participantsin the training
video are members of the institution’s faculty and certified by
ACLS and were not the same experts who participated in the
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evaluation of the scenario using the checklist. The video lasted
14 minutes and 54 seconds. The scenario management video
was recorded using the SIMVIEW system.

A pre-test was carried out, used to evaluate the clinical
ability in the care training video that involved CPA along the
lines of the ACLS Megacode with the clinical case presented.
The experts performed the evaluation separately to allow
a standard performance rating and were informed about
the order in which to evaluate the simulation video after the
scenario was presented.

To evaluate the construct validity of the checklist, which
refers to the degree to which an instrument measures what it
intends to measure, the agreement in the distribution of the
scores assigned by item by the three evaluators was verified,
as well as the final distribution of all evaluations. A goal of 85%

agreement between the evaluators of score four (equivalent
to the best evaluation) was established, considering that the
participants in the training video are simulation experts and
ACLS certified. Frequency tables were used for categorical
variables. To analyze the assessment instrument test, a table
was constructed with the distribution of the scores assigned by
the three evaluators per item, as well as the final distribution of
all the evaluations. A goal of 85% of scores four (equivalent to
the best evaluation) was established to consider the instrument
appropriate for evaluation.

This project was approved by the Research Ethics
Committee of the institution CPG - Postgraduate Center of
the School of Medical Sciences of Minas Gerais-FCM-MG in
accordance with the Declaration of Helsinki, under CAAE
number 91179218.8.0000.5134, approved on August 18, 2018.

Table 1. Distribution of scores assigned by the evaluators to each item of the checklist in “Team Leader”.

Answers
Item
1 2 3 4
Team Leader
1. Recognizes an unconscious patient. - - - 3 (100%)
2. Asks for help and requests the crash cart. - - - 3 (100%)
3. Identifies pulse and breathing. - - - 3 (100%)
4, Requests monitoring, peripheral venous accesses and oxygen therapy if - - - 3 (100%)
necessary.
5. Takes 5-10 seconds for pulse and breath checking. - - - 3 (100%)
6. Assigns roles to team members. - - - 3 (100%)
7. Ensures that ventilations and compressions are of good quality. - - - 3 (100%)
8. Ensures good team performance. - - - 3 (100%)
9. Uses manual defibrillator safely and clearly and identifies coarse VF/fine - - 1(33.3%) 2(66.7%)
VF rhythm.
10. Indicates electrical therapy safely and clearly. - - 1(333%) 2(66.7%)
11. Asks everyone to step away to perform defibrillation. - - - 3 (100%)
12. Selects appropriate defibrillation load, apply gel to the paddles. Applies - - - 3 (100%)
defibrillation.
13. Promptly restarts CPR after defibrillation. - - - 3 (100%)
14. Performs appropriate drug therapy (appropriate use of epinephrine and - - - 3 (100%)
amiodarone in the correct cycles and at correct doses).
15. Asks everyone to step away every 2 minutes of CPR - analyzes rhythm - - - 3 (100%)
and checks pulse when necessary.
16. Identify the SCR. - - - 3 (100%)
17. Demonstrates confidence and security during care. - - - 3 (100%)
Total (Team Leader) - - 2(3.9%) 49 (96.1%)

Abbreviations: VF - Ventricular Fibrillation, CPR - Cardiopulmonary Resuscitation, SCR - Spontaneous Circulation Return.

Source: the authors.
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RESULTS
Checklist preparation

The creation of the checklist went through the following
steps: (1) selection of items from the AHA 2015 Checklist (Chart 1);
(2) Selection of items from the McEVoy 2012 Checklist (Chart 2);
(3) translation of the items of the McEVoy 2012 Checklist into
Brazilian Portuguese (Chart 2); (4) Evaluation of the items by the
experts and suggestion of changes to the previously selected
items, in addition to the addition of new items based on the
concepts of the AHA 2015 guideline (Chart 1 and Chart 2); (5)
Pre-validation of the Checklist using the care training video; (6)
Suggestion by the experts to include new items and modify
pre-existing items (7) and final validation of the Checklist using
the care training video again. Finally, in the final validation,
the experts approved the selected items and the sequence
presented in the final version of the Checklist (Chart 3). Some
suggestions and modifications were also made, namely: In the
Team Leader dimension, in the item “Requests monitoring,

peripheral venous accesses and oxygen therapy if necessary”, it
was suggested to include a minimum range to start O,, and the
item was changed to “Requests monitoring, peripheral venous
accesses and oxygen therapy, in case of Sat0,<94%" It was
suggested in the Team Leader dimension to include “Positions
the paddlesin an appropriate place”; to the item“Uses a manual
defibrillator safely and clearly and identifies a rhythm of coarse
VF/fine VF” and the item was changed to “Places the paddles
in an appropriate place and uses a manual defibrillator safely
and clearly and identifies a rhythm of coarse VF/fine VF. In the
compression rescuer dimension, it was suggested to include
the item “Interrupts chest compressions for a maximum of 10
seconds”. In the Medication and Time rescuer dimension, it was
suggested to include “Administer medication as ordered by the
team leader” in the item “Administers medication as ordered
by the team leader.” and the item was changed to “Administers
medication as ordered by the team leader with saline solution
flush and limb elevation for 10 to 15 seconds”.

Chart 1. Sequence of changes in the development of the AHA Checklist.

Items based on the 2015 AHA checklist

Items suggested by experts based on the concepts of the AHA
2015 guideline

Asks everyone to step aside to perform defibrillation.

Performs organized and coordinated care.

Selects appropriate defibrillation load, applies gel to the
paddles.

Takes 5-10 seconds for pulse and breath checking.

Promptly restarts CPR after defibrillation.

Ensures that ventilations and compressions are of good quality.

Administers appropriate drug therapy (appropriate use of
epinephrine and amiodarone in the correct cycles and at
correct doses).

Ensures good team performance.

Asks everyone to step away every 2 minutes of CPR - analyzes
rhythm and checks pulse when necessary.

Uses manual defibrillator safely and clearly and identifies
coarse VF/fine VF rhythm.

Identifies SCR.

Indicates electrical therapy safely and clearly.

Asks everyone to step aside to perform defibrillation.

Applies defibrillation.

Selects appropriate defibrillation load, applies gel to the blades.

Demonstrates confidence and security in the service.

Proper hand positioning.

Arms extended and perpendicular during compression.

Performs 100-120 compressions per minute.

Removes hands from the chest during ventilations.

Respects the ratio of 30 compressions/2 ventilations.

Position rigid board before starting compressions.

Compression depth of 5-6 cm.

Correct positioning of the Bag-Valve-Mask Device.

Allows complete return of the chest.

Connects Bag-Valve-Mask Device to the high-flow oxygen source.

Each ventilation allows visible elevation of the chest.

Administers medication as ordered by the team leader.

Respects the ratio of 30 compressions/2 ventilations.

Controls the time and warns every 2 minutes of CPR.

Makes notes of the medications used.

Makes notes of CPR time and cycles.

Performs closed-loop communication.

Demonstrates confidence throughout care.

Abbreviations: AHA - American Heart Association, VF - ventricular fibrillation, CPR - cardiopulmonary resuscitation, SCR - spontaneous circulation return.
Source: ECC Committee, Subcommittees and Task Forces of the American Heart Association. 2005 American Heart Association Guidelines
for Cardiopulmonary Resuscitation and Emergency Cardiovascular Care. Circulation, 112 (2005), pp. IV1-203. http://dx.doi.org/10.1161/

CIRCULATIONAHA.105.166550.
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Chart 2. Sequence of changes in the development of the Checklist according to McEvoy and experts.

Reference (McEVoy 2012)

Version translated into Brazilian Portuguese

Assessed patient responsiveness Checked airway patency Assessed breathing. Recognizes an unconscious patient.

If pulseless, called for help and automated external defibrillator.

Asks for help and requests the crash cart.

Assessed circulation/pulse.

Identifies pulse and breathing.

attached face mask or nasal cannula oxygen.

Placed pulse oximeter, measured blood pressure (if patient has pulse), Requests monitoring, peripheral venous accesses
attached face mask oxygen if breathing or bag-mask ventilation if apneic, and oxygen therapy if necessary.

Assigned team member roles to each person (monitors, CPR, etc.)

Assigns roles to team members.

Suggested change/inclusion of items by the experts

Establishes a minimum range to start O,.

Adds item “places the paddles on an adequate place”

Adds saline flushing and limb elevation.

Stops chest compressions for a maximum of 10.

Abbreviations: CPR - Cardiopulmonary Resuscitation.

Source: 5.McEvoy E. Lewis, Matthew. The Encyclopedia of the Gothic. 2012. http://dx.doi.org/10.1002/9781118398500.wbeotgl006

Chart 3. Final version of the checklist.

Fundamental performance steps by the team

Scale

TEAM LEADER

1. Recognizes an unconscious patient.

2. Asks for help and requests the crash cart.

3. Identifies pulse and breath

4. Requests monitoring, peripheral venous accesses and oxygen therapy if Sat < 94%.
5.Takes 5-10 seconds for pulse and breath checking.

6. Assigns roles to team members.

7. Ensures that ventilations and compressions are of good quality

8. Ensures good team performance.

9. Uses manual defibrillator safely and clearly and identifies coarse VF/fine VF rhythm.
10. Indicates electrical therapy safely and clearly.

11. Asks everyone to step away to perform defibrillation.

12. Selects appropriate defibrillation load, applies gel to the paddles. Place the paddles on a suitable place and
applies defibrillation.

13. Promptly restarts CPR after defibrillation.

14. Administers appropriate drug therapy (appropriate use of epinephrine and amiodarone in the correct cycles
and at correct doses).

15. Asks everyone to step away every 2 minutes of CPR - analyzes rhythm and checks pulse when necessary.
16. Identifies SCR.

17. Demonstrates confidence and security during care
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Chart 3. Continuation.

Fundamental performance steps by the team Scale
VENTILATION RESCUERS
1. Correct positioning of the Bag-Valve-Mask device 1 2 3 4
2. Connects Bag-Valve-Mask device to the oxygen source at high flow 1 2 3 4
3. Each ventilation allows visible elevation of the chest 1 2 3 4
4. Respects the 30 compression/2 ventilation ratio 1 2 3 4
MEDICATION AND TIME RESCUER
1. Administers medication as ordered by team leader with flush and limb elevation. 1 2 3 4
2. Controls the time and warns every 2 minutes of CPR. 1 2 3 4
3. Makes a note of the medications used. 1 2 3 4
4. Records CPR time and cycles. 1 2 3 4
TEAM
1. Performs closed-loop communication 1 2 3 4
2. Demonstrates confidence throughout care 1 3
3. Performs organized and coordinated care 1 4

Abbreviations: VF - ventricular fibrillation, CPR - cardiopulmonary resuscitation, SCR - spontaneous circulation return.

Source: The Authors.

Use of the checklist in the service training video that
involved CPA along the lines of ACLS Megacode.

Of the 37 evaluated questions, 30 (81.1%) had the
maximum score (four) assigned by the three evaluators, six
(16.2%) had at least one score three and only one (2.7%) had
a score of one. The final percentage of scores four assigned by
the evaluators was 91.9%, exceeding the target of 85%. In the
Checklist analysis, the dimension “Team leader” obtained 96.1%
of scores four, “Compression rescuers” (81.5%), “Ventilation
rescuers” (91.7%), “Medication and time rescuers” (91.7%)
and “Team” (100%). Evaluator 1 scored 34 four scores (91.9%),
evaluator 2 scored 37 four scores (100%) and evaluator 3, 32
four scores (86.5%) (Table 1).

DISCUSSION

In situations of high stress and emotional load, cognitive
information is less likely to be processed -effectively'™.
Checklists allow providing instructions and considerations that
help ensure that all vital steps of the procedure are completed's.
Fewer failures in the completion of vital steps were observed in
simulation scenarios that used checklists".

Studies have shown that the use of ACLS checklists
allows valid judgments to be obtained to verify minimum
criteria for approval in competencies®®1%'®, However, it was
observed that several questions remain unanswered when
checklists are used for general use in the ACLS training
scenario instead of specific checklists.

This study was conducted with the objective of
developing a checklist to evaluate the simulation training of a
specific scenario of CPA care based on the AHA training molds

in its last 2015 update. To assess content validity, the checklist
items were selected, other items were selected and translated
into Portuguese, and the experts verified the adequacy of the
items regarding the representation of the proposed scenario
and proposed adjustments. The checklist was divided by
functions according to the position occupied by the team
member, and the order of the items in the dimensions was
also verified by the experts. To evaluate construct validity,
experts used the checklist to evaluate a care training video that
involved CPA along the lines of the ACLS Megacode, in order to
contemplate the proposed clinical case. Inter-rater agreement
was high. Only five items showed disagreement between
evaluators. The item in the Rescuers dimension: “Positions rigid
board before starting compressions” was considered the item
with the greatest range of variation, with extreme scores.

Studies have shown that non-adherence to life-saving
care processes was lower in simulations in which checklists
were present'', Studies have observed that training of team
members in the simulation increases familiarity with the
scenario, and also thatan increase in the clinical use of checklists
has been observed .

Studies have demonstrated the efficacy of using
checklists to evaluate simulation scenarios, especially when
used in training for CPA care'2023,

Other studies have indicated the ability of checklists
to discriminate different levels of performance, especially in
situationswhere clearlyaccepted“bestactions”are present'®242%,
Checklists can help teams work more efficiently during critical
events, and they help to recall appropriate actions in emergency
situations when stress is high. Simulation-based training can
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also increase acceptance as an important teaching-learning
strategy, skill acquisition, and compliance with new processes®.

Simulation training is used as an important teaching-
learning strategy. The results of this study point to the
possibility of using specific checklists as an evaluation
parameter for training and evaluating students during an ACLS
simulation. The results also indicate that the use of the Likert
scale facilitated the evaluation criteria for each item. Moreover,
the use of the checklist can allow you to verify training steps
that have not been clear to the students, or that have not been
trained properly, aiming to reduce doubts and difficulties in the
performance of the processes.

Additional studies using the Likert scale checklist are
required to confirm the ability to use the checklist for use in
ACLS certifications, and for the training of other ACLS skills
and training scenarios. The use of checklists with rigorous and
systematic methods to establish standards for the assessment
of clinical skills during training allows the assessment
standardization and addresses areas in a standardized way in
the debriefing, preventing the neglect of important topics.

One possibility to improve score differences between
examiners would be to provide instructional material to
examiners, guiding them on the standards, and to develop a
set of standardized video assessments to use as a measure of
variability and training tool**32,

Checklists have been used for years by clinicians
as personal aids, and health service administrators have
encouraged the adoption of checklists with the aim of
minimizing risk, increasing patient safety, and decreasing the
cost of litigation®. However, the benefits of checklists are only
achieved when the clinical team is involved and are used to
change the dynamics of a team’s culture34. Checklists should
therefore not be considered “magic bulletins”. However, they
can help to minimize variation and standardize care, as well as
to maintain consistency and ensure quality of care, resulting
in reduced complication rates and lower mortality*3¢. Many
health professionals, however, fear that checklists may limit
their clinical judgment, autonomy and hinder professional
relationships®. These concerns will require significant changes
in organizational culture and will take time to be appreciated
and overcome3®*°, Furthermore, investments in training will be
necessary to incorporate checklists into clinical operations':

The main study limitation is related to the fact that a
single observer recorded the video of care training involving
CPA, and the reliability of this recording process is not yet
fully known. Another limitation refers to the evaluation of the
scenario by experts in a single recording and the fact that a
larger number of experts could have been used. Moreover, in
the absence of a clear guideline for preparing the checklist.

Previous studies suggest several measures to ensure the
effective implementation of the checklists, starting with the
evaluation of other services or studies that have successfully
implemented emergency checklists or manuals, in addition to
also conducting a literature review of checklists and simulation-
based training. Finally, our checklists were not able to identify
all the possible steps or details in a simulation training in the
face of the several variables involved.

CONCLUSION

The use of the checklist in the evaluation of clinical
ability, in the video of care training that involved CPA along the
lines of the ACLS Megacode, showed high agreement between
the evaluators. The use of rigorous and systematic methods
to establish standards for the evaluation of the clinical skills
required in ACLS allows a more detailed description of the team’s
failures and successes and allows the individual and collective
evaluation of care, so that the evaluator and instructor can
direct the training and correct failures in the debriefing of each
case, aiming to improve the teaching method and optimize
the participants’ learning. This evaluation model allows one to
decentralize the obligation of only one participant, the leader,
and evaluating the team globally and individually.
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