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ABSTRACT 

Arterial hypertension is a chronic disease characterized by high levels of arterial blood pressure 
and is one of the main risk factors for the development of cardiovascular diseases, leading to 
increased rates of early morbidity and mortality in the hypertensive population. The aim of this 
study is to analyze the cardiovascular risk of hypertensive patients monitored by the Basic Health 
Unit in the city of Lagarto, Sergipe, to prevent negative outcomes. This quantitative research was 
carried out through a cross-sectional study with 28 participants. In interpreting the results using 
the Morise Score, 14.3% had a low probability, 67.9% had a moderate probability, and 17.8% 
had a high probability, totaling 85.7% of individuals with a probability of developing CAD between 
moderate and high. Based on the results, it can be stated that within the hypertensive population, 
older individuals with low functional capacity are the most prone to cardiovascular events.
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Systemic arterial hypertension (SAH) 
is characterized by the elevation and main-
tenance of blood pressure levels above 140 
mmHg for systolic blood pressure and/or 90 
mmHg for diastolic blood pressure. In Bra-
zil, the prevalence of arterial hypertension 
is estimated to be between 22% and 28%, 
with control rates varying between 10% and 
35.5%¹. According to Malachias¹, arterial 
hypertension is commonly associated with 
risk factors including obesity, sedentary li-
festyle, alcohol consumption, high-calorie 
diets, gender, age, race, socioeconomic sta-
tus, and heredity. According to Tormas, San-
tos, and Souza², the prevalence rate of risk 
factors is 93%, with heredity and sedentary 
lifestyle being particularly prominent.

In Brazil, arterial hypertension affec-
ts 24.8% of the population over 18 years 

old, with rates of 26.8% among women and 
22.5% among men, according to Vigitel Bra-
zil 2017³. This situation is alarming as Fu-
chs⁴ states that hypertension increases the 
risk of diseases such as stroke, coronary 
artery disease, hypertensive cardiomyopa-
thy, heart failure, aortic syndromes, aortic 
stenosis, and dementia.

In the context of complications cau-
sed by systemic arterial hypertension, co-
ronary artery disease is characterized by 
functional or anatomical alterations that 
cause myocardial ischemia, which beco-
mes more evident under conditions of in-
creased oxygen demand. Moreover, the 
most common etiology of this condition is 
atherosclerosis, secondary to increased 
blood pressure due to the narrowing of the 
coronary vessels⁵.
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Considering the care for this popu-
lation, the Family Health Strategy proposes 
self-care activities for patients at lower risk, 
while Primary Health Care and specialized 
care focus on providing more intensive care 
to those at higher risk⁶. Therefore, this stu-
dy aims to analyze the cardiovascular risk 
of hypertensive patients monitored by the 
Basic Health Unit in Lagarto, Sergipe. Given 
the seriousness of the functional impairment 
caused by coronary artery disease and con-
sidering that one of its main etiologies is sys-
temic arterial hypertension, it is highly rele-
vant to evaluate the degree of coronary risk 
in monitored hypertensive patients to identify 
situations with potential negative outcomes.

METHODOLOGY
This is a quantitative cross-sectional 

study conducted through data collection from 
medical records and interviews with hyper-
tensive patients assisted by the Basic Health 
Unit Davi Marcos de Lima located in Lagarto, 
Sergipe. The research was approved by the 
Ethics Committee of the Federal University 
of Sergipe (CAAE: 15248819.4.0000.5546), 
and all participants signed the Informed Con-
sent Form in accordance with Resolution 
466/2012 of the National Health Council.

The sample consisted of 28 individuals, 
selected randomly and conveniently. The in-
clusion criteria were: patients diagnosed with 
Systemic Arterial Hypertension confirmed in 
medical records, chronological age above 
18 years, ability to respond to the questions 
asked, and absence of neuromuscular impair-
ment. Participants who did not meet these cri-
teria were excluded from the study.

Data collection stages:

Stage 1: Participants were informed about 
the research, its objectives, benefits, and 
risks. They completed a questionnaire as-

sessing risk factors such as gender and 
age, anginal symptoms, estrogenic status, 
comorbidities, and family history. Partici-
pants were then stratified according to the 
probability of developing coronary artery 
disease using the Morise Score, described 
by Morise, Haddad, and Beckner⁷ (Table 1).

Stage 2: Participants were asked about 
smoking and physical activity using the In-
ternational Physical Activity Questionnaire⁸ 
(short version), which addresses the fre-
quency and intensity of physical activities 
performed by individuals, classifying them 
as sedentary, irregularly active A, irregular-
ly active B, active, or very active (Table 2).

Stage 3: The Sit and Rise Test, described 
by Lira and Araújo⁹, was used to assess the 
physical fitness of the participants. This test 
required a flat, non-slippery surface. Parti-
cipants were instructed to sit and rise from 
the floor without using support. Scores from 
0 to 5 were assigned for each act (sitting 
and rising), with 5 indicating no support 
used, subtracting 1 point for each support 
used (hands or knees on the floor and/or 
hands on the knees), and 0.5 points sub-
tracted for execution with imbalance.

Stage 4: Medical records of each partici-
pant were analyzed to identify comorbidi-
ties and to collect the most recent values 
of blood pressure and Body Mass Index 
(BMI), which were used in this study.

The data were tabulated in an Excel 
spreadsheet and analyzed using Bioes-
tat 5.0 software, based on Pearson’s cor-
relation, with a significance level of 95% 
(p <0.05). Categorical variables were ex-
pressed as percentages, and numerical 
variables were expressed as mean and 
standard deviation. The strength of each 
correlation was classified as insignificant, 
low, moderate, strong, or very strong based 
on Mukakaⁱ⁰, as shown in Table 3.
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Table 1. Morise Score Classification

Classification Score

Low probability 0 to 8

Intermediate probability 9 to 15

 
High probability 16 to 24

Table 2. IPAQ questionnaire classification 

Classification Criteria

Very active a) Vigorous: ≥ 5 days/week and ≥ 30 minutes per session or b) Vigor-
ous: ≥ 3 days/week and ≥ 20 minutes per session + Moderate and/or 
Walking: ≥ 5 days/week and ≥ 30 minutes per session.

Active

 

 

 

 

 

Irregularly 
active A

Those who fulfilled: a) Vigorous: ≥ 3 days/week and ≥ 20 minutes per 
session or b) Moderate or Walking: ≥ 5 days/week and ≥ 30 minutes 
per session or c) Any combined activity: ≥ 5 days/week and ≥ 150 min-
utes/week (walking + moderate + vigorous).

 

Those who met at least one of the criteria for frequency or duration of 
activity: a) Frequency: 5 days/week or b) Duration: 150 min/week.
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Irregularly ac-
tive B 

 

 

Sedentary

Those who did not meet any of the criteria for frequency or duration.

 

Those who did not perform any physical activity for at least 10 contin-
uous minutes during the week

Table 3. Classification of correlation strength by Mukaka (2012) 

Correlation strength Values

Very strong

Strong

between 0.9 and 1 or -0.9 and – 1	

between 0.7 and 0.9 or -0.7 or -0.9

Moderate between 0.5 and 0.7 or -0.5 and -0.7

Weak between 0.3 and 0.5 or -0.3 and -0.5

Insignificant between 0 and 0.3 or 0 and -0.3

RESULTS
The sample consisted of 28 partici-

pants, of whom 21.4% were male, with a 
mean age of 65.3 (± 4.46), and 78.6% were 
female, with a mean age of 59.9 (± 11.59). 
Among these participants, 50% were in the 
age group considered at higher risk, defi-
ned as ≥ 55 years for men or ≥ 65 years for 

women. Systolic blood pressure (SBP) ran-
ged from 100 mmHg to 160 mmHg, while 
diastolic blood pressure (DBP) varied from 
60 mmHg to 90 mmHg. Body Mass Index 
(BMI) among the individuals ranged from 
19.9 kg/m² to 41.9 kg/m², with a mean of 
32.22 (± 6.27). Table 4 presents the general 
characterization of the sample according to 
the analyzed variables.
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Table 4. General Characterization of the Sample

Variables Total

Age Mean (SD)
     Male 65.33 (± 4.46)
     Female 59.95 (± 11.59)
Sex N %)
      Male 6 (21.4)

      Female 22 (78.6)

Smoking N (%)
      Smoker 4 (14.2)
      Non-smoker 24 (85.8)
Morise Score N (%)
      Low
      Intermediate 4 (14.3)
      High 19 (67.9)
      Very high 5 (17.8)
IPAQ N (%)
      Sedentary 7 (25)
      Irregularly Active B 2 (7.1)
      Irregularly Active A 2 (7.1)
      Active 10 (35.7)
      Very Active 7 (25)

Based on the Morise Score, 14.3% 
of participants exhibited a low probabili-
ty, 67.9% had a moderate probability, and 
17.8% had a high probability of developing 
coronary artery disease (CAD), resulting in 
85.7% of individuals having a likelihood of 
CAD ranging from moderate to high. An-
ginal symptoms were reported by 26.1% 
of participants, with 33.3% characterized 
as typical angina and 66.6% as atypical 

angina. Among the factors considered in 
this tool, non-modifiable factors were pro-
minent in this population, with age being 
the highest risk factor (50%) and heredi-
ty (46.4%). Regarding modifiable factors, 
besides arterial hypertension, which was 
common among all participants, obesity 
was prevalent (85.71%), and diabetes was 
present in 35.7% of cases.
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Graph 1: Percentage of Risk Factors

Table 5 presents the mean and standard deviation of the values obtained from the 
Sit-to-Stand Test for each action, as well as the total sum for each individual. Notably, 
male participants achieved higher functional capacity values, with an average sum of 7.5 
(± 0.5) compared to 4.8 (± 2.87) for female participants.

Table 5. Scores Obtained in the Sit-to-Stand Test

Variables Mean (SD)
TSL – Final*
Male 7.5 (± 0.5)
Female 4.8 (± 2.87)
TSL – Sit
Male 3.8 (± 0.45)
Female 2.7 (± 1.56)
TSL – Stand
Male 3.6 (± 0.55)
Female 2.25 (± 1.55)

*The mean value of TSL - Final considers the average of the scores achieved in each 
action (sit and stand) by each participant, ranging from 0 to 10.
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Table 6 presents the correlations among the variables considered, revealing a 
strong direct correlation between the probability of developing coronary artery disease, 
as measured by the Morise score, and an increase in age. Additionally, a moderate cor-
relation was observed between the probability of developing coronary artery disease, 
a decrease in physical fitness, and a higher level of physical activity in individuals with 
better physical fitness.

Table 6. Correlations Among the Analyzed Variables

Correlations R Strength of Correlation
Escore Morise x Idade 0.8 Strong
Escore Morise x TSL -0.54 Moderate
Escore Morise x IPAQ -0.38 Low
IPAQ x Idade -0.28 Insignificant
IPAQ x TSL 0.57 Moderate
TSL x Idade -0.41 Low

*based on Mukaka10.

DISCUSSION
Regarding the level of physical acti-

vity, using the IPAQ tool—which considers 
activities performed for at least 10 conti-
nuous minutes at a time—it is noteworthy 
that despite being hypertensive, the vast 
majority of participants engage in some 
form of physical activity. This finding aligns 
with a study by Turi, Codogno, Fernandes, 
and Monteiro, which investigated a group 
of 963 users of the Unified Health System 
in Bauru-SP, revealing that 76.8% of them 
were hypertensive. Among these hyper-
tensive individuals, 73.8% were physically 
active, though 65.4% had been sedentary 
throughout their lives. This raises questions 
about whether the population in this study 
began regular physical activity after being 
diagnosed with systemic arterial hyperten-
sion or if the physical activity performed 
prior to the diagnosis is overestimated by 
practitioners, either in duration and/or in-

tensity, and therefore does not exert a pro-
tective effect.

On the other hand, a study conduc-
ted with 220 individuals with arterial hyper-
tension in Salvador-BA demonstrated a 
predominance of sedentary or insufficiently 
active behavior in the analyzed physical ac-
tivity indicators. It can be inferred from this 
that environmental factors may play a role 
in adherence to physical activity among pa-
tients, as the absence of parks or recrea-
tional areas may discourage the population 
from adopting a more active lifestyle.

Regarding the cardiovascular risk 
calculated by the Morise score, the data 
from this research contrasts with a study 
conducted with 45 hypertensive individuals 
attended by a Family Health Basic Unit, 
which found 84.4% of individuals with a 
high cardiovascular risk. Another study in-
volving 57 hypertensive patients followed 
at a medical specialties center observed 
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that 94.7% had a high cardiovascular risk. 
A high proportion of these individuals were 
women with reduced estrogen status (post-
menopause without hormonal therapy or 
ovarian removal). According to Silva, a de-
crease in estrogen levels leads to changes 
in the lipid profile and vascular walls, resul-
ting in increased cardiovascular risk, which 
is further aggravated by comorbidities and 
aging.

The results observed in the Sit and 
Rise Test are similar to those found by La-
qui, Trevisan, Sanches, Rêgo, Paiano, and 
Radovanovic, who reported higher capacity 
values for hypertensive men compared to 
hypertensive women, both assisted by the 
Family Health Strategy. It is also worth no-
ting that the values achieved by women in 
this test indicate a need for intervention, as 
another study showed that individuals with 
a final score between 3.5 and 5.5 have a 
threefold higher risk of all-cause mortality 
compared to those with a score between 8 
and 10.

Regarding the correlations explored 
in this study, it was found that in a popula-
tion over 50 years old, cardiovascular heal-
th is more related to an individual’s physical 
fitness than their level of physical activity. 
Furthermore, age was identified as a de-
terminant in the Framingham score, ano-
ther tool for calculating cardiovascular risk. 
Meanwhile, Massa, Duarte, and Chiave-
gatto Filho highlighted the relationship be-
tween aging and the progressive increase 
in the prevalence of cardiovascular disea-
ses in the studied population.

These findings are significant, con-
sidering that Cosentino, Costantino, and 
Paneni concluded that aging leads to dys-

regulation in pathways related to insulin sig-
naling, inflammation, oxidative stress, and 
autophagy, which anticipates pathological 
changes in the vessels and heart. Boccardi 
and Mecocci noted that the aging process 
leads to an increase in the circumference 
and calcium deposition in the four cardiac 
valves, as well as increased calcium de-
position in the arteries, accompanied by a 
reduction in elastin, which results in vessel 
stiffness. Additionally, there is a decline in 
ventricular compliance and a decrease in 
the number of pacemaker cells in myocar-
dial tissue.

The challenges encountered inclu-
ded a lack of data and outdated patient re-
cords, indicating a lack of continuous moni-
toring, which could have allowed for the use 
of another cardiovascular risk assessment 
score to compare with the Morise Score. 
This issue also limited the collection of pa-
tients’ Body Mass Index data, which could 
have been used for categorization. Other 
records were also not found by UBS staff, 
thereby limiting the research sample. Data 
collection had to be prematurely interrupted 
due to the quarantine imposed by Brazilian 
health authorities to contain the spread of 
COVID-19, which restricted access to po-
tential new participants, as they were part 
of the high-risk group for the disease.

CONCLUSION
The results of this study indicate that 

60.7% of participants are active or very 
active, and only a small portion of the in-
terviewees identified as smokers. This po-
pulation presents a significant probability of 
developing coronary artery disease (CAD), 
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with 85.7% categorized as having moderate 
to high risk. Reduced estrogen status and 
obesity were the most prevalent risk factors 
in this population, as covered by the Mori-
se Score. The practice of physical activity 
showed low relevance for reducing cardio-
vascular risk, but the functional capacity of 
individuals was highly relevant for reducing 
this risk.

From the correlations investigated, it 
can be concluded that within this population, 
older individuals and those with low functio-
nal capacity are the most prone to cardio-
vascular events. Therefore, guidance and 
monitoring programs should be included in 
the management of this population to poten-
tially reduce negative outcomes.

REFERENCES 
1.	 Malachias MVB, et al. 7ª Diretriz Brasileira de 

Hipertensão Arterial. Revista Brasileira de Hi-
pertensão [Internet]. 2017 nov. [acesso em 2020 
Mai 25];24(1):1- 90. Disponível em: http://depar-
tamentos.cardiol.br/sbc-dha/profissional/revis-
ta/24-1.pdf 

2.	 Tormas DP, Santos DASS, Souza GNPD. Hiper-
tensão e/ou diabetes mellitus em um Estratégia 
de Saúde da Família: perfil e associação aos 
fatores de risco [Internet]. Revista Interdiscipli-
nar de Estudos da UNIARP [Internet]. 2020 abr. 
[acesso em 2020 Mai 14];9(1):59-75. Disponível 
em: https://periodicos.uniarp.edu.br/index.php/
ries/article/view/1743/1112

3.	 Vigitel Brasil 2017. Vigilância de fatores de risco 
e proteção para doenças crônicas por inquéri-
to telefônico. Vigitel Brasil [Internet]. 2019 Apr 
[acesso em 2020 mar 06] 30:1-131. Disponí-
vel em: http://bvsms.saude.gov.br/bvs/publica-
coes/vigitel_brasil_2017_vigilancia_fatores_ris-
co_1ed_rev.pdf

4.	 Fuchs FD. Essentials of Hypertension. Springer 
International Publishing. 2018 Oct 07:1-38. 

5.	 Magalhães CC, Serrano Júnior CV, Consolim-
-Colombo FM, Nobre F, Fonseca FAH, Ferreira 
JFM. Tratado de Cardiologia SOCESP. 3rd ed. 
São Paulo: Manole; 2015.

6.	 Sousa EDC, Costa OMD. O planejamento do 
cuidado ao hipertenso na Atenção Primária com 
base na sua classificação de risco. Universida-
de Federal do Piauí. 2018 Feb 25;1-13.

7.	 Morise AP, Haddad WJ, BECKNER D. Develo-
pment and Validation of a Clinical Scoreto Esti-
mate the Probability of Coronary Artery Disease 
in Men and Women Presenting with Suspected 
Coronary Disease. The American Journal of Me-
dicine [Internet]. 1997 Aug 22 [acesso em Aces-
so em: 2019 nov. 13] 102(4):114-121. Disponível 
em: https://pubmed.ncbi.nlm.nih.gov/9217616/.

8.	 Halty LS. Guidelines for Data Processing and 
Analysis of the International Physical Activity 
Questionnaire (IPAQ): Short and Long Forms. 
International Physical Activity Questionnaire 
(IPAQ). 2005 Nov 19:1-15.

9.	 Lira VA, Araújo CGS. Teste de sentar-levantar: 
estudos de fidedignidade. Rev. Bras. 	
Ciên. e Mov. [Internet]. 2002 Mar 13 [acesso 
em: 2019 out 23] 8(2):9-18. Disponível 	
em:http://www.clinimex.com.br/artigoscientifi-
cos/RBCM_00_Teste%20de%20sentar-	 l e -
vantar_Estudos%20de%20fidedignidade.pdf.

10.	Mukaka MM. Statistics corner: guide to appro-
priate use of correlation coefficient in medical 
research. Malawi Med J. [Internet] 2012 Sep 25 
[acesso em : 2020 mai 20 ]24(3):69-71. Dispo-
nível em: https://www.ncbi.nlm.nih.gov/pmc/arti-
cles/PMC3576830

11.	   Turi BC, Codogno JS, Fernandes RA, Mon-
teiro HL. Physical activity, adiposity and 
hypertension among patients of public heal-
thcare system. Rev. bras. epidemiol. [Inter-
net] 2014 Dec 09 [acesso em: 2020 jul 01] 
17(4):925-937. Disponível em http://www.
scielo.br/scielo.php?script=sci_arttext&pi-
d=S1415-790X2014000400925&lng=en&nrm=-
iso

12.	Oliveira CCRB, Rodrigues MSB, Silva CTO, 
Barros CSMA, Sampaio ES, Pires CGS. Ní-
vel de atividade física em pessoas com hiper-
tensão arterial sistêmica. Rev. baiana enferm. 



Analysis of coronary risk in hypertensive individuals

https://www.revistas.usp.br/rmrp10

[Internet] 2019 Sep 05 [acesso em: 2020 jul 
01] 33:1-10. Disponível em: http://www.re-
venf.bvs.br/scielo.php?script=sci_arttext&pi-
d=S2178-86502019000100345&lng=pt&nrm=i-
so

13.	Nascimento ES, Branco MPFC, Moreira AKF, 
Hazim FA. ESTRATIFICAÇÃO DO RISCO CAR-
DIOVASCULAR GLOBAL EM HIPERTENSOS 
ATENDIDOS NUMA UNIDADE DE SAÚDE DA 
FAMÍLIA DE PARNAÍBA, PIAUÍ. Rev Bras Pro-
moç Saúde [Internet]. 2012 jul./set [acesso em 
2020 Jul 2];25(3):287-294. Disponível: https://
www.researchgate.net/publication/307825447_
Global_cardiovascular_risk_stratification_
among_hypertensive_patients_treated_in_a_
Family_Health_Unit_of_Parnaiba_Piaui_-_
doi_105020180612302012p287

14.	  Mendez RDR, Santos MA, Wysocki AD, Ribeiro 
BDB, Stauffer LF, Duarte SJH. Cardiovascular 
risk stratification among hypertensive patients: 
the influence of risk factors. Rev. Bras. Enferm.  
[Internet]. 2018  Ago [acesso em 2020  Nov  01] 
;  71( 4 ): 1985-1991. Disponível em: http://www.
revenf.bvs.br/scielo.php?script=sci_arttext&pi-
d=S0034-71672018000801985&lng=pt. 

15.	   SILVA ST. Doença Arterial Coronária na Pós-
-menopausa [Dissertação]. Covilhã: UNIVERSI-
DADE DA BEIRA INTERIOR; 2016. (Mestrado 
em medicina).

16.	   Laqui VS, Trevisan FG, Sanches RCN, Rêgo 
AS, Paiano M, Radovanovic CAT. Qualidade de 
vida de pessoas com hipertensão arterial. Rev 
enferm UFPE [Internet]. 2019 May 06 [acesso 
2020 jul 05]:1327-1337. Disponível em: https://
periodicos.ufpe.br/revistas/revistaenfermagem/
article/view/238242/32250

17.	Brito LBB, Ricardo DR, Araújo DSMS, Ra-
mos PS, Myers J, Araújo CGS. Ability to sit 
and rise from the floor as a predictor of all-
-cause mortality. European Journal of Pre-
ventive Cardiology [Internet]. 2014 Mar 18 
[acesso em 2020 jul 03];21(1):892-898. Dis-
ponível em: https://journals.sagepub.com/doi/
abs/10.1177/2047487312471759

18.	Trapé AA, Lizzi EASS, Jacomini AM, Hott SC, 
Bueno Júnior CR, Zago AS. Aptidão física e ní-
vel habitual de atividade física associados à saú-
de cardiovascular em adultos e idosos. Revista 

USP [Internet]. 2015 May 11 [acesso em 2020 
julho 05];48(5):457-466. Disponível em: http://
www.revistas.usp.br/rmrp/article/view/112592

19.	Cichocki M, Fernandes KP, Castro-Alves DC, 
Gomes MVM. ATIVIDADE FÍSICA E MODULA-
ÇÃO DO RISCO CARDIOVASCULAR. Rev Bras 
Med Esporte [Internet]. 2017 Feb 06 [acesso em 
2020 jul 01];23(1):21-25. Disponível em    http://
www.scielo.br/scielo.php?script=sci_arttext&pi-
d=S1517-86922017000100021&lng=en&nrm=-
iso

20.	  Massa KHC, Duarte YAO, Chiavegatto Filho ADP. 
Análise da prevalência de doenças cardiovas-
culares e fatores associados em idosos. Ciênc. 
saúde coletiva [Internet]. 2019 Jan 30 [acesso em 
2020 jul 10];24(1):105-114. Disponível em http://
www.scielo.br/scielo.php?script=sci_arttext&pi-
d=S1413-81232019000100105&lng=pt&nrm=i-
so

21.	  Cosentino F, Costantino S, Paneni F. Ageing, 
metabolism and cardiovascular disease. J Phy-
siol. [Internet] 2016 Feb 14 [acesso em 2020 
jul 11]:2061-2073. Disponível em: https://www.
ncbi.nlm.nih.gov/pmc/articles/pmid/26391109

22.	  Boccadi V, Mecocci P. The Importance of Cellu-
lar Senescence in Frailty and Cardiovascular Di-
seases. 1st ed. Veronese: [publisher unknown]; 
2020. 79-86 p.



Fonseca LBA, Socorro JKG, Santos MCC, Andrade MS, Oliveira CJM

Medicina (Ribeirão) 2024;57(1):e-190827 11

This article was produced by our own resources.

Author contributions: 

LBAF and JKGS: Responsible for data collection, data processing and article editing 

MCCS and MSA: Responsible for data collection and article editing 

CJMO: Responsible for supervising and reviewing the article

Corresponding Author:

Lucas Buri dos Anjos Fonseca
 lucasburifonseca@gmail.com 

Received: sep 21, 2021
Approved: may 25, 2023

Editor: Prof. Dr. Paulo Henrique Manso


