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Algorithm Elaboration For Quick Interpretation Of The
Main Heart Arrythmias In The Electrocardiogram

RESUMO | Objetivo: relatar a elaboracdo de um algoritmo para facilitar a interpretacdo rapida das principais arritmias cardiacas no
eletrocardiograma. Método: estudo descritivo, exploratério, com abordagem qualitativa, do tipo relato de experiéncia, realizado mediante
um projeto de intervencao em educacdo em salde durante o ano de 2021. Resultados: a elaboracao do algoritmo denominado Scaritmo
contribuiu para sistematizar as etapas de identificacdo de arritmias cardiacas, favorecendo o processo didatico e aprendizado dos
estudantes e otimizando a interpretagao rapida do eletrocardiograma. Conclusao: o uso do algoritmo Scaritmo permite a sistematizacao
tedrico-pratica das etapas necessarias para a interpretacdo do eletrocardiograma tornando sua avaliagdo mais didatica e assertiva pelo
examinador em treinamento.

Descritores: Educacao em salde; Eletrocardiograma; Arritmias cardiacas.

ABSTRACT | Objective: to report the development of an algorithm to facilitate the rapid interpretation of the main cardiac arrhythmias
in electrocardiogram. Method: a descriptive, exploratory study with qualitative approach, of experience report type, conducted
through an intervention project in health education during the year 2021. Results: The development of the algorithm called Scaritmo
contributed to systematize the steps of cardiac arrhythmia identification, favoring the didactic process and student learning, and
optimizing the rapid interpretation of the electrocardiogram. Conclusion: The use of the Scaritm algorithm allows the theoretical and
practical systematization of the steps necessary for the interpretation of electrocardiograms, making its evaluation more didactic and
assertive by the examiner in training.

Keywords: Health Education; Electrocardiogram; Cardiac Arrhythmias.

RESUMEN | Objetivo: relatar el desarrollo de un algoritmo para facilitar la interpretacién rapida de las principales arritmias cardiacas
en electrocardiograma. Método: estudio descriptivo, exploratorio, con abordaje cualitativo, de tipo relato de experiencia, realizado
a través de un proyecto de intervencion en educacion para la salud durante el afio 2021. Resultados: el desarrollo del algoritmo
denominado Scaritmo contribuyd para sistematizar los pasos de identificacion de arritmias cardiacas, favoreciendo el proceso didactico
y el aprendizaje de los alumnos y optimizando la rapida interpretacion del electrocardiograma. Conclusién: El uso del algoritmo
Scaritmo permite la sistematizacion tedrica y practica de los pasos necesarios para la interpretacién del electrocardiograma, tornando
su evaluacion mas didactica y asertiva por el examinador en formacion.

Palabras claves: Educacion para la Salud; Electrocardiograma; Arritmias Cardiacas.

Maria Fernanda Silveira Scarcella Simone Aparecida de Souza Freitas INTRODUCTION

Nurse Cardiologist at the Hospital das Clinicas of
the Federal University of Minas Gerais and profes-
sor at the State University of Montes Claros. Mas-
ter in Nursing from the School of Nursing/UFMG.
PhD student in Health Sciences State University of
Montes Claros

ORCID: 0000-0002-3319-1646

Nurse at the Hospital das Clinicas of the Fe-
deral University of Minas Gerais, Master of
Adult Intensive Care by the Brazilian Society
of Intensive Care

ORCID: 0000-0002-6071-5978

Talita Ferreira Ribeiro

Flavia Mariana Mendes Diniz

Student of the nursing course at the State Uni-
versity of Montes Claros.
ORCID: 0000-0003-0877-9891

Nurse at the Hospital das Clinicas of the Fede-
ral University of Minas Gerais, Master of Adult
Intensive Care by the Brazilian Society of In-
tensive Care.

ORCID: 0000-0002-46847595

Artemisia Xavier Barbosa

Micaela Santos Pereira

Nursing student at the State University o
Montes Claros.
ORCID: 0000-0002-4074-3824

9629 Revista Nursing,

Nurse Faculfy of Health Tbituruna. Specialis
in Management, Strategy and Innovation in
Health Service

ORCID: 0000-0003-0877-9891

Recebido em: 20/04/2023
Aprovado em: 06/05/2023

ardiovascular diseases are among

the most prevalent chronic diseases

in the world, accounting for about
17.9 million deaths each year. It comprises
a group of heart disorders, among them:
coronary heart disease, cerebrovascular di-
sease, and rheumatic heart disease. It can
affect different age groups, from newborns
to the elderly.

In addition to the genetic factors
that are strongly associated, behavioral
factors are commonly responsible for its
development, among them: harmful ea-
ting habits, tobacco use, harmful use of
alcohol and sedentary lifestyle. Excessive
alcohol use is related to the weakening
of the heart muscle, promoting a serious
disease called alcoholic cardiomyopathy,
intensifying the risks of cardiovascular
diseases. @



Among the signs of cardiovascular di-
sease, cardiac arrhythmia is an important
marker. It comprises an abnormal change
in the heartbeat. The heartbeat can be
fast, slow or irregular. There are several
factors related to its development, such as
pathological processes of a cardiac nature,
hydroelectrolytic disorders, infectious pro-
cesses or even due to external factors, such
as alcoholic beverages, caffeine, energy
drinks, cigarettes, drugs and stress. ® They
can be benign or malignant and can cau-
se respiratory distress, chest pain, fainting
and even sudden death. “ According to a
report by the American Heart Association,
2023 © As for the statistics of heart disease
and stroke, it was shown that the risk of de-
veloping sudden death after an acute myo-
cardial infarction comprising a short period
of 3 months is 0.29% or 116 per 100,000
person-years. Currently, cardiovascular di-
seases lead to more individual deaths com-
pared to cancer and chronic respiratory
diseases combined.

One of the exams frequently used in
clinical practice for diagnosing cardiovas-
cular diseases is the electrocardiogram. It
provides a graphic representation of the
electrical activity of the heart, thus eviden-
cing the functionality and/or abnormality
of cardiac functioning. ©

Professionals who provide assistance
to patients in different health segments
require training to identify the need for
evaluation as well as the correct inter-
pretation of the tracings present on the
electrocardiogram. However, recurrently,
the difficulty of professionals to carry out
its correct interpretation is referenced.
Therefore, making it difficult to access ef-
fective treatments in a timely manner and
promote the rehabilitation of patients.

A study developed by Nascimen-
to and Rosenstock, 2020 7 showed that
among 11 students interviewed who at-
tended the electrocardiogram discipline
of the undergraduate nursing course at
Centro Universitario UNIESP enrolled
between the 6th and 9th period,

understood the concept and objec-
tives of the exam well, however they

Maria F. S. Scarcella, Talita F. Ribeiro, Artemisia X. Barbosa, Simone A. S. Freitas, Flavia M. M. Diniz, Micaela S. Pereira
Algorithm elaboration for quick interpretation of the main heart arrythmias in the electrocardiogram

found it difficult to identify irregular tra-
cings, only 2 (18.8%) adequately answe-
red specific aspects of tracing reading,
as the equivalence of ECG voltage and
time, which is equivalent to 0.1 mv and
0.04 s, respectively, and only 6 (54.55%)
answered satisfactorily regarding the me-
chanical activity of the heart. As for the
identification of sinus rhythm, 63.64%
answered inadequately and 36.36% did
not know how to answer. Another study
with nurses identified that only 37.5% of
the professionals answered that they “ra-
rely” received any type of instruction in
the institutions to which they were linked,
and only 25% knew how to correctly in-

terpret the QRS complex ©

; evidencing,
therefore, the deficit in the understanding
between anatomy and electrophysiology
for its correct interpretation.

With the advent of the internet, the
development of technologies that facili-
tated the interpretation of tracings was
possible. ® ECG-related software for edu-
cational purposes or just related to diag-
nostic aids is already a reality, such as the
“ECG Fécil” application

The implementation of educatio-
nal mechanisms beyond the classroom,
show improvement in the knowledge of
the Electrocardiogram.  However, some
limitations are still evident, such as the
description of the validation of these tea-
ching tools. ™

Through these problematizations, an
algorithm was developed, entitled SCA-
RITMO, which guides, in a simplified
and functional way, the interpretation
of the electrocardiogram in a more in-
dependent way. This innovation product
for teaching-learning was developed by
Nurse Cardiologist Maria Fernanda Sil-
veira Scarcella and collaborators, based
on their experience after 10 years of stu-
dying and teaching electrocardiography.

In this sense, this study aims to report
the experience of developing this algori-
thm to facilitate the interpretation of the
tracings of the main normal and arrhy-
thmic cardiac rhythms, through a syste-
matized scheme of steps, which aims at
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better understanding and interpretation
of the ECG at the bedside, which can im-
pact the quality, safety and speed of care
for patients with heart disease.

METHOD

The present work is a descriptive, ex-
ploratory study, with a qualitative appro-
ach, of the experience report type, car-
ried out in the context of an intervention
project as a facilitator in the teaching-le-
arning of the academic community, deve-
loped in March 2023.

An in-depth research was carried out
in national and international databases,
for a theoretical basis in the literature in
order to favor the understanding and fou-
ndation of the topic addressed.

The research was carried out in
March 2023 in the Virtual Health Li-
brary (VHL) in the databases: Medical
Literature Analysis and Retrieval System
Online (MEDLINE), Latin American and
Caribbean Literature in Health Sciences
(LILACS), Database in Nursing (BDENF)
and Pubmed, with the inclusion criteria:
complete articles, published in the last
5 years, available in Portuguese, English
or Spanish. For this purpose, the indexed
descriptors were used: Health education;
Electrocardiogram; Cardiac arrhythmias.

Data were extracted from the se-
lected articles and gathered in a data
collection instrument developed by the
researchers themselves, containing data
such as: article title, indexed database,
author, country of origin, language, year
of publication, place where the research
was carried out, methods, answer to the
guiding question and main conclusions.

The research carried out is an expe-
rience report, so there was no need to
apply a free and informed consent term
(FICF). The reported experience was based
on the researchers' direct observations du-
ring activities in their work environment.
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Figure 1. Scaritmo Algorithm

RESULTS

As identified by everyday experien-
ce and corroborated by research in the
literature, there is significant difficulty in
reading, understanding and interpreting
the electrocardiogram. The impasse iden-
tified by the researchers was understood
as hindering the provision of safe and
comprehensive nursing care, especially in
highly complex patients, that is, with an
inherent risk of hemodynamic instability
and critical illness.

The SCARITMO algorithm (Figure 1)
was developed with the aim of facilita-
ting the acquisition of knowledge by the
academic community, systematizing the
learning process. In this sense, improving
the binomial theory and practice, favors
the training of professionals with a highly
qualified profile, marked by reflective,
critical, humanitarian and ethical, with
responsibility and competence to work
in a multidisciplinary team at any level of
care and/or complexity.

The developed algorithm systemati-
zes the reading of the electrocardiogram
in 5 steps, directing the ECG reader to the
paths to be followed according to what
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was evidenced in the reading of the pa-
tient's tracing in the previous step. The
analysis must be performed in the peri-
pheral bipolar derivation known as DlII,
enabling the professional or student to
quickly recognize, for example, the main
cardiac arrhythmias.

The first step is to analyze the heart
rhythm, classifying it into regular and ir-
regular; in the second step, the analysis
of the heart rate should be performed,
assessing whether there is bradycardia or
tachycardia; the third step comprises the
analysis of the P wave, where it must be
verified whether it is present or absent/
undetectable. In the fourth, the size of
the PR segment is evaluated, where the
reader can quickly find the presence of
atrioventricular blocks, and finally, the fif-
th and last step, where there is the analy-
sis of the QRS complex, where we seek to
show whether it is narrow or wide, thus,
the rhythm can be classified as supraven-
tricular or ventricular.

DISCUSSION

The intervention project contributes
to bringing about changes in training pro-

cesses, understanding that educational
proposals are individual and unique pro-
cesses in which individuals must use me-
thodologies that meet the needs of each
one. (12

Going against the literature, the pe-
dagogical systematization is based on
the needs required in the educational
guidelines of nursing professionals, who
deliberate on the construction of quality,
innovative political-pedagogical projects
that articulate teaching, research and as-
sistance. Therefore, the elaboration of
didactic methods that develop clinical
reasoning and reflective criticism promo-
te resoluteness in the nursing care practi-
ce, starting from the problematization of
everyday situations. ¥

The systematization of learning allows
enriching, in addition to the knowledge
of health students, also that of professio-
nals already working in the area, and who
have not yet had the opportunity to deve-
lop this ability to understand anomalies in
electrocardiograms.

According to the authors Junquei-
ra and Oliver (2020), there is a need to
adapt the training of health professionals
so that the labor market can count on
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individuals who meet the interests of
the whole society. They point out that
educators are unprepared to conduct
the education process in practice, thus
weakening the educational process, the
authors also bring that, so that learning
can be shared, possible actions, such as:
permanent education; ongoing training
and planning of teaching strategies, must
be carried out. ¥

In this sense, aiming at the model of
health care and care practices, active me-
thodologies in the teaching and learning
process provide support for the profes-
sional development of academics. The
developed algorithm allows the student to
strengthen the links between theory and
practice in critical areas of action such
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and hospitalization units.

The need already perceived in pre-
vious studies, associated with what was
recognized in professional experience,
led to the creation of the Scaritmo algori-
thm, which is a necessary tool to intensify
the link between theory and practice, ac-
ting as a facilitator in the learning of the
ECG, thus contributing to the formation of
a capable, autonomous and efficient pro-
fessional, moving in this way a positive
change in the professional attitude, with
scientific basis and improved practice.

Thus, it is understood that the peda-
gogical tool developed can provide an
improvement in the training process of
students in the health area and in their
performance in hospitals or outpatient

units, thus stimulating permanent educa-
tion and knowledge updating.

CONCLUSION

The algorithm developed emerges as
a tool of technological innovation of the
light-hard type, to provide an essential
skill for the health professional, a skill
that may have been neglected due to
the difficulty of achieving it. This work
has an indirect impact on the quality,
promptness and safety of care provided
to cardiac patients, as it offers the pos-
sibility of improving the acquisition of
knowledge and technical skills for ECG
interpretation, thus contributing to quali-
fied professional training.

as intensive care units, emergency rooms

Referéncias

: 1.World Healt Organization. Cardiovascular diseases, 2023. Disponivel
: em: https://www.who.int/health-topics/cardiovascular=-diseases#tab-
© tab_1.

: 2. Centro de informagdes sobre saude e alcool (CISA), 2021. Disponivel
. em: https://cisa.org.br/sua-saude/entrevistas/artigo/item/305-como-o-
- -alcool-interfere-na-saude-do-seu-coracao.

3. Reis HIL, Guimaraes HP, Zazula AD, Vasque RG, Lopes RD. ECG:
 Manual prético de eletrocardiograma. 1° edicdo, Sao Paulo, editora
. Atheneu, 2013.

4. Sociedade Brasileira de Arritmias Cardiacas (SOBRAC). Arritmias
: cardiacas: Mitos e verdades, 2023. Disponivel em: https://sobrac.org/
: publico-geral/?page_id=4026.

: 5. Connie W. Tsao, Aaron W. Aday, Zaid I. Almarzooq, Cheryl A.M. An-
. derson, Pankaj Arora, Christy L. Avery, Carissa M. Baker-Smith, Andrea
. Z. Beaton, Amelia K. et al. Heart Disease and Stroke Statistics—2023
. Update: A Report From the American Heart Association. Circulation.
. 2023 February; 147 (8): 93-621. Disponivel em:https://www.ahajour-
* nals.org/doi/10.1161/CIR.0000000000001123.

¢ 6. Kristin E. Sandau, Marjorie Funk, Andrew Auerbach, Gregory W. Bar-
- sness, Kay Blum, Maria Cvach, Rachel Lampert, Jeanine L. May, George
M. McDaniel, Marco V. Perez, Sue Sendelbach, Claire E. Sommargren
: and Paul J. Wang. Update to Practice Standards for Electrocardio-
. graphic Monitoring in Hospital Settings: A Scientific Statement From
. the American Heart Association. Circulation. 2017; 136 (9): 273-
. 344, Disponivel em: https://www.ahajournals.org/doi/epub/10.1161/
¢ CIR.0000000000000527.

. 7. Nascimento RM, Rosenstock LI. Dificuldade dos alunos de enferma-
* gem nainterpretacdo de ECG e o uso da tecnologia para o aprendizado
. [tese]. UNIESP- centro universitario; 2020.Disponivel em: https://www.
: iesp.edu.br/sistema/uploads/arquivos/publicacoes/dificuldades-dos-
. -alunos-de-enfermagem-na-interpretacao-de-ecg-e-o-uso-da-tecno-
. logia-para-o-aprendizado-autor-nascimento-rodrigo-manoel-do-.pdf.

8. Saffi MAL, Bonfada MS. Conhecimento do enfermeiro no manejo

e interpretacdo do eletrocardiograma. Revista baiana enfermagem.
2018; 32e26004. Disponivel em: https://periodicos.ufba.br/index.php/ :
enfermagem/article/view/26004/16995. :

9. Marjorie Funk, Kristopher P. Fennie, Kimberly E. Stephens, Jeanine L. :
May, Catherine G. Winkler, Barbara J. Drew, Barbara Borman, Stephanie :
Calcasola et al. Association of Implementation of Practice Standards :
for Electrocardiographic Monitoring With Nurses’' Knowledge, Quality :
of Care, and Patient OutcomesFindings From the Practical Use of the :
Latest Standards of Electrocardiography (PULSE) Trial. Circulation: Car- :
diovascular Quality and Outcomes. 2017 February; 10 (2). Disponivel :
em: https://doi.org/10.1161/CIRCOUTCOMES.116.003132. :

10. Lima CJ, Coelho RA, Medeiros MS, Kubrusly M, Marcal E, Jinior AA. :
Desenvolvimento e validacdo de um aplicativo mével para o ensino :
de eletrocardiograma. Revista Brasileira Educacdo medicina. 2019; 43 :
(1): 166-174. Disponivel em: https://www.scielo.br/j/rbem/a/PG5MP- -
Gh93F6wQMs6zdbNytD/?format=pdf&lang=pt. :

11. Pontes PA, Chaves RO, Castro RC, Souza EF, Seruffo MC, Francés CR. :
Educational software appliedin teaching eletrocardiogram systematic :
review. BioMed research international.2018 Mar;15. Disponivel em: :
https://pubmed.ncbi.nlm.nih.gov/29736398/. :

12. Nascimento TJ, Fernandes SR de S. Formacdo docente, meto- :
dologias ativas e problematizacéo: didlogos com Paulo Freire. Rev. :
Ini. Doc [Internet]. 22° de dezembro de 2021 [citado 5° de abril de :
2023];6(2):526-48. Disponivel em: s://periodicos2.uesb.br/index.php/ :
rid/article/view/9292 :

13. Colares KTP; Oliveira W de. Metodologias Ativas na formacdo pro- :
fissional em saude: uma revisdo. Revista Sustinere, [S.l.], v. 6, n. 2, p. :
300 - 320, jan. 2019. ISSN 2359-0424. Disponivel em: <https://www.e- :
-publicacoes.uerj.br/index.php/sustinere/article/view/36910> :

14. Junqueira SR, Oliver FC. A preceptoria em saude em diferentes ce- :
narios de pratica. Rev. Docéncia Ens. Sup. [Internet] 2020 [citado 18° :
de agosto de 2020];100:1-20. Disponivel em: https://periodicos.ufmg. :
br/index.php/rdes/article/view/13483 :

Revista Nursing,



