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ABSTRACT

Cardiovascular diseases were the global leading cause of death in 2017, according to the
Pan American Health Organization. It is one of the main diseases that cause morbidity
and mortality globally, despite significant progress in preventive and treatments of these
diseases. Among the clinical methods most used to assess the health of the cardiovascular
system is the electrocardiogram, due to its characteristic of being one of the main non-
invasive clinical methods and being sensitive to the detection of changes in the time
interval between heartbeats, which are due to dynamic way. These dynamic changes are
known clinically as Heart Rate Variability (HRV), a parameter that can be followed by R
peaks (GEORGIEVA-TSANEVA, 2016; VANDERLEI et al., 2009). Through heart rate
variability, the health of the autonomic nervous system can be monitored, with the
parameters rMSSD and pNN50 being obtained from specific variability to assess the
behavior of the parasympathetic nervous system. In order to extract the R peaks from the
ECG, the signal can be decomposed with the wavelet transform. In Matlab software there
is a specific code to extract the wavelet transform, in the format of the V5 derivation of
the ECG. The main objective of this work was to analyze the feasibility of an algorithm
that performs the execution of heart rate variability using the rMSSD (Root mean square
of the successive NN interval difference) and pNN50 methods (Normal-to-normal NN
intervals whose difference exceeds 50 milliseconds), based on records from the
electrocardiogram. To carry out this study, exams obtained from the PhysioNet database

were used, specifically from individuals with arrhythmia, supraventricular arrhythmia,
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normal sinus rhythm and individuals who were undergoing polysomnography. The data
obtained indicate that individuals with a normal sinus rhythm have both rMSSD and
pNN50 values lower than in other clinical conditions, which proves that the capacity of
cardiac autonomic modulation was altered in some diseases of the cardiovascular system,
favoring significantly for the development of arrhythmias, these findings follow the
records found in the literature. Thus, it was possible to visualize the correlation between
heart rate variability and cardiovascular diseases, as well as the effectiveness of the

implemented algorithm.

REFERENCES

CAVALHEIRO, A. et al. Safety control design of a ventricular assist device considering
coordinator of failure: P30. The International Journal of Artificial Organs, v. 36, n. 8,
2013.

DE PAULO, Miriam Ferraz; BOCK, Eduardo Guy Perpétuo; MOREIRA, Dalmo
Antonio Ribeiro. Algorithm for analysis of atrial fibrillation by cancellation of
ventricular activity on electrocardiogram.

GEORGIEVA-TSANEVA, G., Application of Mathematical Methods for Analysis of
Digital ECG Data, Information Technologies and Control, v. 14, n. 2, p. 35-44, 2016.
MALTA, Felipe Person et al. Comparison of methods for determinate the heart rate
variability threshold in incremental treadmill test protocol.

MALTA, Felipe Person; ALBUQUERQUE, Cyro. Desenvolvimento de metodologia
para andlise do sistema cardiorrespiratdrio em teste de capacidade funcional.

MF DE PAULO, E BOCK, DAR MOREIRA, Estimation of fibrilatory atrial signal
parameters in Electrocardiogram. Engenharia na Pratica: Importancia Teodrica e
Tecnoldgica 11, 113-116, 2020.

MOREIRA, Dalmo Antonio Ribeiro; HABIB, Ricardo Garbe. Tratamento da Fibrila¢do
Atrial na Sala de emergéncia/Management of Atrial Fibrilllation in the Emergency Room.
Health Sciences Journal, v. 1, n. 1, p. 104-117, 2011.

NETO, Cyro Albuquerque. Determinacgdo do limiar da variabilidade da frequéncia

cardiaca em corredores.




COLAOB

11° Latin American Congress of
Artificial Organs and Biomaterials

Organizagdo-Pan-Americana da Saude (OPAS). Doencas cardiovasculares. Disponivel

em:<https://www.paho.org/bra/index.php?option=com_content&view=article&id=5253
:doencas-cardiovasculares&Itemid=839> Acesso em: 04/10/2021.

PAULO, Miriam Ferraz. Ferramenta computacional de supressdo do sinal de
atividade ventricular em eletrocardiograma. 2016.

VANDERLEI, Luiz Carlos Marques et al. Nogdes basicas de variabilidade da

frequéncia cardiaca e sua aplicabilidade clinica. Brazilian Journal of Cardiovascular
Surgery, v. 24, p. 205-217, 2009.




*
,#XA rCOLAOB

11° Latin American Congress of
Amﬁnal Organs and Bromarenals

ASSESSMENT OF HEART RATE VARIABILITY FROM THE
ELECTROCARDIOGRAM RECORDS

Paulo Urbano dos Santos 3
Eduardo Guy Perpétuo Bock *

SUMMARY

Cardiovascular diseases were the leading cause of death in the world in 2017, according
to the Pan American Health Organization. It is one of the main diseases that cause
morbidity and mortality globally, despite significant progress in preventive programs and
treatments for these diseases. Among the clinical methods most used to assess the health
of the cardiovascular system is the electrocardiogram, due to its characteristic of being
one of the main non-invasive clinical methods and being sensitive to the detection of
changes in the time interval between heartbeats, which are due to dynamic way. These
dynamic changes are known clinically as heart rate variability, a parameter that can be
accompanied by ECG landmarks with R peaks (GEORGIEVA-TSANEVA, 2016;
VANDERLEI et al., 2009). Through heart rate variability, the health of the autonomic
nervous system can be monitored, with the parameters rMSSD and pNN50 being obtained
from specific variability to assess the behavior of the parasympathetic nervous system. In
order to extract the R peaks from the ECG, the signal can be decomposed with the wavelet
transform. In Matlab there is a specific code to extract the wavelet transform, in the format
of the V5 derivation of the ECG. The main objective of this work was to analyze the
feasibility of an algorithm that performs the execution of heart rate variability, in Matlab
software, using the rMSSD (Root mean square of the successive NN interval difference)
and pNN50 (Normal-to-normal NN difference) methods. intervals whose difference
exceeds 50 milliseconds) from records from the electrocardiogram. To carry out this
study, exams obtained from the PhysioNet database were used, specifically from
individuals with arrhythmia, supraventricular arrhythmia, normal sinus rhythm and

individuals who were undergoing polysomnography. The data obtained indicate that
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B individuals with a normal’sinus rhythm have both rMSSD and pNN50 values lower than

in other clinical conditions, which proves that the capacity of cardiac autonomic
modulation is altered in some diseases of the cardiovascular system, favoring
significantly for the development of arrhythmias, these findings follow the records found
in the literature. Thus, it was possible to visualize the correlation between heart rate
variability and cardiovascular diseases, as well as the effectiveness of the implemented

algorithm.
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