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Abstract— Introduction: In recent years, it has been observed that
the prevalence of breastfeeding (BF) is below the standards
established by the World Health Organization (WHO) and childhood
obesity rates have shown exponential growth. The correlation
between both is the subject of studies, since it is possible to analyze
the benefits of BF in the prevention of childhood obesity. The aim of
the present study was to identify and describe evidence about the
correlation between breastfeeding and protection/prevention against
childhood obesity. Method: This is a qualitative research with the
application of integrative literature review standards, in order to
obtain evidence from various types of studies on the researched topic.
A search was carried out for scientific articles available in electronic
media, published in the last five years, from April to mid-May 2022.
Results: 140 articles were found, of which 10 were selected after
analysis, according to research criteria. Conclusion: There is a
direct relationship between the practice of breastfeeding and the
prevention of overweight, especially when the offer is exclusive up to
6 months. The duration of breastfeeding has an influence on
overweight and obesity protection.

Resumo— Introdugdo: Nos Ultimos anos, observa-se que a
prevaléncia de aleitamento materno (AM) esta aquém dos padrdes
estabelecidos pela Organizacdo Mundial de Saide (OMS) e os
indices de obesidade infantil ttm se mostrado em crescimento
exponencial. A correlagéo entre ambos é motivo de estudos, uma vez
que, se pode analisar os beneficios do AM na prevencao da obesidade
infantil. O objetivo do presente estudo foi identificar e descrever
evidéncias acerca da correlacdo entre o aleitamento materno e a
protecao/prevencdo contra obesidade infantil. Método: Trata-se de
uma pesquisa qualitativa com aplicacdo de normas de revisédo
integrativa da literatura, a fim de se obter evidéncias de varios tipos
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de estudos sobre a tematica pesquisada. Foi executada a busca de
artigos cientificos disponibilizados em meios eletrénicos, publicados
nos ultimos cinco anos, de Abril a meados de Maio de 2022.
Resultados: Foram encontrados 140 artigos, dos quais 10 foram
selecionados apds analise, conforme critérios da pesquisa.
Concluséo: Harelagdo direta entre a préatica do aleitamento materno
e a prevencdo de excesso de peso, principalmente quando a oferta é
exclusiva até os 6 meses. O tempo de aleitamento apresenta
influéncia sobre protecdo de sobrepeso e obesidade.

l. INTRODUCAO

O leite materno é considerado o alimento padrdo ouro
para os bebés, pois assegura o aporte de macro e
micronutrientes necessarios para o desenvolvimento
saudavel dos recém-nascidos [1].

De acordo com a Organizacdo Pan-Americana da Saude
(OPAS) e 0 Fundo Internacional de Emergéncia das Nagdes
Unidas para a Infancia (UNICEF) [2], em 2022, afirmaram
que o leite materno é o Unico alimento que possui
anticorpos, além de outras substancias que protegem as
criangas de infeccOes e doencas na vida adulta. Atrelados a
essa informacdo, na atualidade, estudos vém mostrando que
na idade adulta, criancas que foram amamentadas, até pelo
menos o sexto més de vida, tém probabilidades menores de
desenvolver Doengas Crdnicas ndo Transmissiveis
(DCNTSs) (MELO et al., 2022) [3].

Embora, tais informagdes sejam favordveis e o0s
beneficios do aleitamento materno sejam popularmente
conhecidos na sociedade, hd uma prevaléncia nos ultimos
anos, no Brasil, de que a duracdo do aleitamento materno é
menor que a recomendada e a amamentacéo exclusiva nos
bebés de seis meses foram de 45,8%, isto é, estima-se que
apenas 43,6% das criangas sdo amamentadas [4].

Ainda ¢ possivel correlacionar aos dados da OPAS [5],
0s quais retratam o cenario mundial, em que apenas 44%
das criancas sdo amamentadas exclusivamente nos
primeiros seis meses de vida.

Em 2020, a prevaléncia de sobrepeso ou obesidade, por
sua vez, foi de 39 milhGes em criangas menores de cinco
anos [6]. Sendo esta considerada uma Doenca Crénica Néo
Transmissivel (DCNT), que se caracteriza pelo acimulo de
gordura corporal.

A doenca atingiu aproximadamente 15,9% da populacéo
infantil até 5 anos de vida, no Brasil. Além de ter atingido
31,8% em criancas de 5 até 9 anos. No publico adolescente
0 excesso de peso também foi fortemente evidente, se
estimando que aproximadamente 11 milhdes deles
apresentam sobrepeso e 4,1 milhBes obesidade (SISVAN
apud SBP, 2020)[7]. O Ministério da Salde (2022),

WWwWw.ijaers.com

reafirma esses dados, reiterando que 3,1 milhdes de infantes
de até 10 anos de idade apresentaram obesidade.

Além disso, 0 excesso de peso é considerado causa
direta e/ou indireta de outras doencas como diabetes,
doengas cardiovasculares, doengas musculoesqueléticas,
AVC e alguns tipos de cancer [6].

Dessa forma, ha necessidade de tornar cada vez mais
relevantes os estudos detalhados que relacionam o fator
protetor do aleitamento materno ao desenvolvimento de
obesidade infantil. Varias pesquisas demonstraram pouca
relagdo sobre a temdtica, havendo a necessidade de
ampliagdo de evidéncias que considerem possiveis vieses de
confusdo, como o tipo de aleitamento, salde materna e
introducdo de férmulas. A partir desses fatores, se da a
importancia deste trabalho para o avanco da pratica do
aleitamento materno, culminando em seus multiplos
beneficios [8].

Considerado o exposto da presente pesquisa, se obteve
a necessidade de maiores investigacdes sobre os fatores do
aleitamento materno que conferem protecdo contra
sobrepeso e obesidade infantil.

. METODOS
2.1 Delineamento Do Estudo

Trata-se de uma pesquisa qualitativa com aplicagdo de
normas de revisdo integrativa da literatura, a fim de se obter
evidéncias de varios tipos de estudo sobre a tematica
pesquisada.

A Préatica Baseada em Evidéncias (PBE) é o caminho
utilizado na pratica clinica. Sendo a revisdo integrativa de
literatura, um método utilizado como um instrumento da
PBE (SOUZA et al., 2010). A reviséo integrativa consiste
em incluir diversos métodos com o objetivo de
desempenhar melhores evidéncias, pontuando-se como a
mais ampla em demonstrar estudos experimentais e néo-
experimentais no que diz respeito as revisdes, além de
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possibilitar a melhor compreensdo dos eventos analisados
(SOUZA et al., 2010).

A elaboracdo de uma revisdo integrativa perpassa por
etapas que podem divergir para determinados autores.
Sendo porém similares as convencionais (MENDES et al.,
2008). As etapas de uma revisdo integrativa incluem:
definicdo e estabelecimento da questdo de pesquisa;
amostragem a partir da busca na literatura; categorizacéo
conforme os critérios de inclusdo e de exclusdo; avaliacdo
das pesquisas incluidas na amostra; interpretacdo dos
resultados; sintese dos achados das pesquisas.

Assim, a pesquisa integrativa contribui facilitando a
pratica clinica, visto direcionar acesso rapido e confiavel as
evidéncias para uma melhor conduta e saber critico
diferenciado (MENDES et al., 2008).

2.2 Periodo De Estudo

Foi executada a busca de artigos cientificos
disponibilizados em meios eletrdnicos, publicados nos
Gltimos cinco anos. Os dados foram coletados entre 0 més
de abril de 2022 a meados de maio de 2022.

2.3 Amostra

A pesquisa considerou artigos indexados nas bases de
dados MEDLINE, LILACS e BDENF - via portal da
Biblioteca Virtual em Salde (BVS) - publicados, nos
idiomas inglés e portugués, utilizando os descritores
“Aleitamento materno”, “Obesidade infantil” e “Lactente”,
interligados pelo operador booleano “AND”. Agregado a
estes, foi aplicado o filtro “texto completo”, a fim de
restringir a busca aos artigos que disponibilizavam o texto
de forma integral.

Ap0s essa etapa, foi feito um primeiro levantamento das
pesquisas através da leitura dos temas, para selecdo de
artigos que se emoldassem ao tema deste estudo. Posterior
a esta etapa, foi realizada leitura criteriosa do resumo de
cada artigo e escolhidos com énfase aos objetivos do estudo,
com vista a alcancar evidéncias sobre prevencdo da
obesidade infantil atrelado aos fatores de protecdo da préatica
do aleitamento materno.

2.3.1 Critérios De Inclusdo

Artigos que nortearam evidéncias cientificas sobre a
temética de aleitamento materno e obesidade infantil e que
os tiveram como assunto principal da pesquisa.

2.3.2 Critérios De Exclusdo

Todo artigo que ndo se adequou ao tema pesquisado e/ou
que ndo respondeu a pergunta norteadora: “Quais as ultimas
evidéncias sobre os fatores do aleitamento materno
associados a prevencdo da obesidade infantil?”. Além da
exclusdo de artigos pagos e de revisao de literatura.

2.4 Coleta e Analise De Dado

WWwWw.ijaers.com

International Journal of Advanced Engineering Research and Science, 10(4)-2023

Apos leitura e selecdo dos artigos se obtiveram dados
qualitativos de forma sistematica e ordenada. Esses foram
analisados em diferentes etapas, a saber:

ePré-analise, buscando de forma seletiva, a partir do
titulo, artigos pertinentes ao tema;

eSegunda andlise, por meio de leitura criteriosa dos
resumos dos artigos pré-selecionados;

elnvestigacdo dos assuntos, analisando através da
leitura integral dos artigos;

ePor conseguinte, estruturacdo e organizagdo dos
achados, para maior compreensdo. Esta foi realizada por
meio da construcdo de um quadro adaptado, delineando as
principais informagdes de interesse, baseado no estudo de
Mendes, Silveira e Galvdo (2008) [10], que sugere como
principais dados a conterem, a amostra do estudo, objetivos,
metodologia, resultados e conclusbes fundamentais de
todos os artigos selecionados;

eNa ultima etapa foram processados os resultados
relevantes e interpretados, dispostos em tabela teérica
estruturada e demonstrada nos resultados.

2.5 Aspectos Eticos

O presente estudo trata-se de um estudo de revisdo da
literatura j& existente, portanto, dispensa submissdo ao
Comité de Etica em Pesquisa conforme a Resolugio 466/12
do Conselho Nacional de Salde (CNS). Todavia, a
legalidade das informagGes foram consideradas, mantendo
0s preceitos éticos no estudo.

2.6 Financiamento

A pesquisa em questdo ndo recebeu financiamento
externo. Esta foi custeada integralmente pelos
pesquisadores.

2.7 Conflitos de Interesse
Os autores declaram ndo haver conflito de interesses.

1. RESULTADOS

Apo6s a busca dos artigos nas bases de dados cientificos
foram encontrados um total de 140 artigos, os quais foram
analisados primariamente, através da leitura do titulo.
Posteriormente ao processamento da selecdo, foram
identificados 128 artigos relevantes a pesquisa, dos quais
foram selecionados 18, a partir dos critérios pré-
estabelecidos. Por fim, foram excluidos da pesquisa mais 8
artigos que ndo se adequaram aos critérios de incluséo.
Assim, esta pesquisa incluiu um total final de 10 artigos,
indexados na base de dados MEDLINE, 9 deles disponiveis
em inglés e 1 disponivel em inglés e espanhol.
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TABELA 1 — Artigos selecionados com base no ano de publicacao, base de dados, autor, titulo, metodologia, principais resultados e conclusges.

Base de

Ano
Dados

Autor

Titulo Metodologia Resultados Conclusoes

2019 MEDLIN Riedlov

E

(INGLES
)

a

etal.,
2019

A baixa prevaléncia de Estudo longitudinal, entre 2008 e 2011, Verificou-se que as propor¢fes de criancas Uma atualizacdo das
sobrepeso e obesidade onde 43 pediatras de clinica geral classificadas como sobrepeso (>90° percentil) ou referéncias tchecas e
em bebés maternos abordaram os pais em exames preventivos obesas (>97° percentil) aos 6, 12 e 18 meses foram graficos de crescimento é
tchecos e criangas de 18 meses e coletaram dados sobre as muito inferiores as propor¢es das referéncias altamente recomendada

pequenas: uma condicdes socioeconbmicas das familiase tchecas. pelos pediatras de clinica

pesquisa antropoldgica. as condi¢des de alimentacdo dos bebés. geral para a avaliacdo
As criancas foram medidas valida do crescimento e
(comprimento, peso e circunferéncia da do estado nutricional,
cabeca) e medidas antropométricas de 10 incluindo um
exames preventivos anteriores foram rastreamento do
obtidas nos registros de sadde. Dos 1775 sobrepeso e da obesidade
questionarios coletados, 960 criancas na atengdo primaria a
foram selecionadas segundo os critérios salide preventiva.

do Estudo de Referéncia de Crescimento
Multicéntrico da OMS. Para efeitos deste
estudo, foram selecionadas 799 criancas
que foram amamentadas exclusivamente
ou predominantemente por pelo menos 6
meses.

www.ijaers.com Page | 4


http://www.ijaers.com/

Pinto et al.

International Journal of Advanced Engineering Research and Science, 10(4)-2023

Base de

Dados Autor

Titulo

Metodologia

Resultados Conclusdes

2018 MEDLIN Ortega-

E Garcia J.
(INGLES A.etal.,
) 2018

2022 MEDLIN Chen'.

E etal.,
(INGLES 2022
)

Aleitamento Materno Os dados sobre aleitamento materno e Referem-se a excesso de peso e obesidade, os O atraso na introducdo de

Completo e Obesidade
em Criangas: Estudo
Prospectivo do
Nascimento aos 6 Anos

o] impacto do
aleitamento materno na
obesidade infantil em
criangas em grande
idade gestacional:
estudo retrospectivo do
nascimento aos 4 anos

medidas antropométricas infantis foram
coletados em estudo de coorte de
nascimentos em Murcia, Espanha (n =
350). O estado de aleitamento materno e
o IMC foram estabelecidos de acordo
com as definicbes da OMS. Foram
considerados outros fatores
potencialmente relacionados ao peso das
criangas. Foram utilizadas regressées log
lineares e ordinais multiplas para analisar
os efeitos do aleitamento materno sobre o
sobrepeso e a obesidade quando se
considera potenciais fatores de confusao.

Registros detalhados de préticas de
alimentacdo foram incluidos na pesquisa,
que se tratou de um estudo coorte
retrospectivo. Os  dados  estavam
disponiveis no Registro Meédico de
Nascimento de Xiamen entre janeiro de
2011 e marco de 2018. Modelos de
regressdo linear e logistica foram usados
para avaliar a diferenca entre o grupo
amamentado e ndo amamentado.

resultados de 33% e 17,3% das criangas, complemento alimentar
respectivamente. Os preditores univariados do IMC pode ter um efeito
em criangas de 6 anos foram os seguintes: IMC protetor contra a
materno pré-gestacional (kg/m) (R =0,127, p < 0,01); obesidade aos 6 anos de
amamenta¢do completa (semanas) R = —0,035, p < idade. =~ Os  achados
0,01); ganho de peso infantil (kg) (R = 0,348, p < reforcam a necessidade
0,01); e consumo de A&lcool materno durante a de maior apoio ao
gravidez (g/dia) (R = 0,266, p < 0,01) aos 6 anos. Na aleitamento materno e de
regressdo logistica ordinal, o aleitamento materno promog&o de um
integral esteve associado a uma diminuicdo ambiente saudavel e de
significativa da obesidade -0,052 (1C95%, -0,10 a - intervencdes antipobreza
0,003). durante a gravidez e a

infancia, juntamente a

outras  estratégias de

prevencao da obesidade.

A amamentacdo estd inversamente relacionada ao
escore Z do IMC e ao risco de sobrepeso em criangas
foi Grandes para Idade Gestacional (GIG) de 1 a 4
anos de idade.

Com ajuste para IMC
materno pré-gestacional,
a associacdo protetora
entre aleitamento
materno e sobrepeso na
infancia foi mais
significativa.

www.ijaers.com
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Ano Base de Autor Titulo Metodologia
Dados

Conclusdes

2021 MEDLIN Morgen Sobrepeso na infancia O estudo se baseou em 13.401 criangas de Os resultados mostraram que os bebés > 2,5 (Desvio Um alto peso infantil

E C.S.et de bebés 7 anos e 9.819 de 11 anos matriculadas na Padréo amamentados
(INGLES al., 2021 exclusivamente Coorte Nacional Dinamarquesa de exclusivamente <2, >2 a <4 ou >4 meses
) amamentados com alto Nascimento (nascidas entre 1997 e 2003). apresentaram odds ratios (OD) ajustadas para
peso aos 5 meses. Foram utilizadas anélises de regressdo sobrepeso aos 7 anos (intervalo de confianca de 95%

linear e logistica para examinar as [IC] [IC] [2,10, 6,43]), 3,42 (IC 95% [2,32, 5,04]) e
associagOes enquanto ajustavam-se para 3,19 (1C95% [1,90, 5,36]) respectivamente, quando
fatores de confusdo  presumidos, comparados

incluindo peso ao nascer.

www.ijaers.com

anos.

com  bebés
exclusivamente amamentados
resultados correspondentes para o IMC z-scores
foram 0,82 (1C 95% [0,60, 1,04]), 0,63 (1C 95% [0,48,
0,78]) ¢ 0,57 (IC 95% [0,38, 0,77]). Para os > 2,5
bebés da SD, as diferencas no risco de sobrepeso e
IMC de acordo com a duracdo do aleitamento
materno exclusivo ndo foram significativamente
diferentes entre os 7 anos nem entre as criangas de 11

25 DP
> 4 meses.
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aumenta as chances de
sobrepeso e esta
associado a um IMC
maior na infancia.
Considerando que as
probabilidades e o0s
escores de Z-IMC
tenderam a ser menores
para aqueles
exclusivamente

amamentados por mais
tempo, as diferencas ndo
eram estatisticamente
significativas.
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Base de

Al
no Dados

Autor Titulo Metodologia Resultados

Conclusdes

2018 MEDLIN Morgen Aleitamento materno e Foram acompanhadas criancas dos 7 aos A duragdo de AM nao foi associada ao IMC na A ingestdo de proteina de

E C.S.et alimentacdo 11 anos participantes da Coorte de infancia aos 7 e 11 anos. A introdugdo precoce de
(INGLES al., 2018 complementar em Nascimento Nacional Dinamarquesa, alimentos complementares (< 4 meses) ndo foi
) relacdo ao indice de pela qual obtiveram informagdes sobre associado ao IMC-z aos 7 anos, mas com 0,069

massa  corporal e alimentacdo infantil, ingestdo de (Intervalo de Confianca [IC] de 95%:0,021, 0,117,
sobrepeso nas idades de proteinas aos 18 meses, indice ponderal P=0,005) IMC maior aos 11 anos e risco aumentado
7 e 11 anos: uma ao nascimento, IMC infantil e varios de excesso de peso aos 11 anos (OR 1,44;IC
analise do caminho fatores parentais estavam disponiveis. A 95%:1,04, 2,00;p=0,03). A ingestdo de proteinas de
dentro da Coorte de analise da trilha foi usada para avaliar os produtos lacteos (5 g/d) foi associada ao maior IMC-
Nascimento Nacional efeitos diretos e indiretos da alimentacdo z apenas aos 7 anos de idade (odds ratios — OR: 0,012;
Dinamarquesa. infantil sobre o IMC. Pontuagdes (z-IMC) IC 95%: 0,003, 0,021; p= 0,007). A ingestdo de
aos 7 anos (n=36.480) e 11 anos proteinade carne e peixe (2 g/d) foi associada a 0,010
(n=22.047). Além disso, foram utilizadas (IC 95%: 0,004, 0,017; p=0,003) maior IMC-z aos 7
analises de regressdes logisticas para anos, 0,013 (IC 95%: 0,005, 0,020; p=0,002) IMC
examinar associagcbes com excesso de maior aos 11 anos e maior chance de excesso de peso
peso. aos 7 anos (OR: 1,07;1C 95%: 1,03, 1,10;p< 0,001),
mas néo aos 11 anos.

carne e peixe aos 18
meses de idade foi
associada ao maior IMC e
risco de sobrepeso na
infancia. No entanto, os
tamanhos de efeitos
foram  pequenos. A
introducdo precoce da
alimentacéo

complementar pode estar
associada ao IMC e ao
excesso de peso infantil.
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Base de . . ~
Ano Dados Autor Titulo Metodologia Resultados Conclusoes

2019 MEDLIN Lee,J. O efeito protetor do Realizou-se um estudo de coorte Bebés alto peso ao nascer eram altamente propensos O aleitamento materno

E W. et aleitamento  materno retrospectivo entre 1° de janeiro de 2008 a ter sobrepeso/obesidade em comparacdo com bebés exclusivo é um
(INGLES al., 2019 exclusivo sobre o0 e 31 de dezembro de 2016, utilizando peso normal ao nascer (odds ratio [OR], 1,70-2,35) e importante ~ fator  de
) sobrepeso/obesidade  dados do “National Health Information bebés baixo peso ao nascer eram altamente propensos protecéo contra

em criangas com alto Database of Korea”. Foram a ter baixo peso (OR, 1,69-2,20) até os 6 anos de sobrepeso/obesidade em

peso ao nascer. acompanhados 38.049 individuos até o idade. O risco de sobrepeso/obesidade diminuiu criancas com alto peso ao

final de 2016, desde que todos fossem significativamente se os bebés de alto peso ao nascer nascer.
completamente elegiveis para todos os fossem amamentados por 6 meses (OR, 0,54-0,76).

exames de salde desde o nascimento até

0s 6 anos de idade. A cada periodo de

check-up médico (exames de rotina),

regressdes logisticas multiplas foram

usadas para investigar a associacdo entre

0 baixo peso ao nascer, peso normal ao

nascer, alto peso ao nascer e

desenvolvimento do crescimento.
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Base de . . ~
Ano Autor Titulo Metodologia Resultados Conclusoes

Dados

2019 MEDLIN Ardic, Efeitos das praticas de Bebés nascidos na provincia de Rize 294 criancas saudaveis foram incluidas. O peso O tempo de aleitamento

E C.etal., alimentagdo infantil e (Turquia) entre as datas de 1 de novembro médio dos bebés aos 36 meses foi de 14,6 kg, 6 bebés materno exclusivo e a
(INGLES 2019 caracteristicas de 2013 e 30 de setembro de 2014 com (2%) estavam acima do peso ,20 bebés (7%) eram obesidade materna tém
) maternas na obesidade peso de nascimento entre 2.500 g e 4.500 obesos e 268 bebés (91%) estavam com peso normal. efeito significativo sobre
infantil. g participaram do estudo de coorte 82 bebés (21%) amamentaram exclusivamente com o sobrepeso e a obesidade

prospectivo. O presente estudo durou 3 menos de 6 meses e 212 bebés (55%) amamentaram infantil.
anos e 11 entrevistas foram realizadas exclusivamente com menos de seis meses ou mais. O

com cada mée dos bebés durante este sobrepeso e a obesidade sdo menos frequentes entre
periodo. A relacdo entre obesidade ou as criancas que foram amamentadas exclusivamente
sobrepeso e préticas alimentares foi por pelo menos seis meses (p<0,05).

avaliada em dois grupos de acordo com

suas préaticas alimentares.
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Base de . . ~
Ano Dados Autor Titulo Metodologia Resultados Conclusoes

2019 MEDLIN Kirchber Todos os bebés sdo Foram obtidas amostras de plasma de 183 Identificou-se 20  grupos de  metabdlitos Os bebés amamentados
E , F. F. et iguais? Clustering de bebés amamentados com idade de 6 compreendendo de 1 a 39 criancas. As ndo sdo metabolicamente
(INGLES al., 2019 dados de metabolémica meses que participaram do estudo fosfatidilcolinas influenciaram predominantemente o iguais e a variagdo nos
) para identificar grupos multicéntrico  europeu  "Childhood processo de agrupamento. Nos maiores clusters (n- perfis metabdlicos entre
de risco para obesidade Obesity Project”. Foram medidos os 14), existiam grandes diferencas para comprimento os bebés pode fornecer
infantil. aminoacidos  juntamente com as de nascimento (ndo ajustado P<0,0001) e informacBes sobre o
concentragbes de lipidios polares comprimento e peso aos 6 meses (ndo ajustado p< desenvolvimento e a
(acilcarnitinas, lisofosfatidilcolinas, 0,0001 e p ¥ 0,012, respectivamente). Os bebés saiude  posterior. O
fosfatidilcolinas, esfingomielinas). tendiam a se agrupar por pais (ndo ajustado P< 0,001). trabalho  destaca o
Determinamos os metabotipos usando um O indice de massa corporal (IMC)z pontuacdo aos 6 potencial dos metabélitos
método aglomerativo e bayesiano de anos de idade tendeu a diferir (ndo ajustado pl/4 para identificar
agrupamento. Foram investigadas as 0,07). diferencas
propriedades desses agrupamentos com interindividuais que
relagdo a fatores clinicos, de programacéo podem construir a base
e metabdlicos até os 6 anos de idade. para o desenvolvimento
de estratégias preventivas
precoces personalizadas.
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2019 MEDLIN Rito, A. Associacdo

E
(INGLES

)

I.etal., caracteristicas
2019
obesidade em

paises:

representativas de

europeia de vigilancia criancas de 6 a 9 anos (n=100.583). As
da obesidade infantil da medidas padronizadas de peso e altura das

OMS-COSI
2015/2017.

criangas seguiram um protocolo comum
da OMS. As informagdes sobre o peso ao
nascer das criangas e a pratica e duragdo
do aleitamento materno foram coletados
por meio de uma ficha de registro
familiar, sendo feita uma anélise
multivariada de regressdo logistica
multinivel quanto & pratica de aleitamento
materno  (geral e  exclusivo)
caracteristica ao nascimento.

amamentacao.

encontrada

O Tajiquistdo

entre Foram utilizados dados de 22 paises As maiores taxas de prevaléncia de obesidade foram O

ao participantes do estudo europeu COSI da observadas na Espanha (17,75%), Malta (17,2%) e
nascer, amamentacdo e OMS (4° rodada de 2015/2017) foram Itdlia (16,8%). Foi
22 coletados usando amostras transversais e disparidade entre o0s paises na prevaléncia da
Iniciativa nacionalmente

uma grande

teve a maior

porcentagem de criancas que foram amamentadas por
> 6 meses (94,4%) e em aleitamento materno

exclusivo por > 6 meses (73,3%). Na Franca, Irlanda

e Malta, apenas cerca de 1 em cada 4 criancas foi
amamentada por > 6 meses. Italia e Malta apresentam
maior prevaléncia de obesidade entre as criangas que
nunca foram amamentadas (21,2%). A analise
conjunta mostrou que, em comparagao com criangas
gue foram amamentadas por pelo menos 6 meses, as
chances de serem obesas foram maiores que as de

e criangas nunca amamentadas ou amamentadas por

um periodo mais curto, tanto no caso geral e
aleitamento materno exclusivo. O maior peso ao
nascer foi associado a um maior risco de excesso de
peso, relatado em 11 dos 22 paises. Bulgaria, Cro4cia,
Franca, Italia, Pol6nia e Roménia mostraram que
criangas prematuras ao nascer tinham maiores

chances de serem obesas.

presente  trabalho
confirma 0 efeito
benéfico da
amamentacao contra

obesidade, que
aumentava muito se as
criangas nunca tivessem
sido amamentadas ou
tivessem sido
amamentadas por um
periodo mais curto. No
entanto, a ado¢do do
aleitamento materno
exclusivo estd abaixo da
média global

recomendacfes e longe
da meta endossada pelos
Estados Membros da
OMS na Conferéncia
Mundial

Metas  Globais para
Nutricdo da Assembleia
da Saude de aumentar a
prevaléncia de
amamentacdo exclusiva
nos primeiros 6 meses até
pelo menos 50% até
2025.
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Base de

Ano Dados Autor Titulo Metodologia Resultados Conclusoes

2020 MEDLIN Blair, Taxas de obesidade Os dados foram coletados em 617 Os resultados mostram uma relacdo inversa Assim, a disponibilidade

E A., infantil e aleitamento Provedores de Apoio a Lactacdo (LSPs) significativa entre as taxas de amamentacdo e a de apoio a amamentacdo
(INGLES MacGre Materno nos condados profissionais em 67 municipios da prevaléncia de obesidade infantil a nivel municipio, p estd  significativamente
gor, E., da  Pensilvania — Pensilvania  (PA).  Existem 608 < 0,01. H4a também uma relacdo inversa significativa relacionada as taxas de
Andlise espacial da Conselheiros Certificados em Lactacdo entre o nimero de CLCs e o0 nimero de todos 0s LSPs amamentagao e
e Lee, paisagem de apoio & (CLCs) e 144 Consultores em Lactacdo profissionais e as taxas de obesidade infantil a nivel inversamente relacionada
lactacéo. Certificados pelo Conselho Internacional municipal, p < 0,01. as taxas de obesidade
(IBCLCs) em PA. As taxas de infantil em toda a
aleitamento materno em nivel municipal, Pensilvania.

taxas de obesidade infantil e o nimero de
CLCs e IBCLCs foram testados para
significancia no nivel p < 0,01 usando um
teste de significancia bicaudal e
correlacéo bivariada de Pearson.
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Fonte: Elaborado pelas autoras (2022).
Fig.1- Fluxograma de identificacdo e sele¢do dos artigos

IV. DISCUSSAO
4.1 Rastreamento e Prevencdo da Obesidade Infantil
4.1.1 Salde materna na pré-concepgao

Em um estudo realizado na China, Chen et al. [11],
apontaram fatores externos e anteriores ao parto, como a
salide materna pré-concepcao, por exemplo, a serem fatores
a considerar na influéncia da obesidade infantil tardia.

Em 2019, Ardic et al. [12] trouxeram em seu estudo, a
importancia dos habitos pré estabelecidos das mées que se
perpassam aos bebés. Aponta-se que o IMC pré-gestacional
estd ligado ao desenvolvimento futuro de sobrepeso e
obesidade em criancas, tendo em vista a influéncia que a
genética e os costumes alimentares da mae exercem sobre a
crianga.

A partir da analise deste parametro, percebe-se que a
obesidade sobre este aspecto ndo é considerada uma
sentenca, todavia, é ressaltado que as criangas com mées de
maior IMC sdo um grupo de risco para desenvolvimento de
sobrepeso e obesidade infantil comparado as mées
eutréficas e de baixo peso, visto que 0 sobrepeso e
obesidade maternos promovem alteracGes metabdlicas no
periodo fetal. Ortega-Garcia et al. [13], encontraram
resultados semelhantes, demonstrando relagdo entre IMC
materno  pré-gestacional elevado e risco de
desenvolvimento de excesso de peso na prole.

Além disso, o autor ressalta que o tabagismo e o
alcoolismo materno durante a gravidez também estdo
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relacionados a esse risco em criancas aos seis anos de idade
[13]. Portanto, infere-se que a vigilancia da salde materna
antes da concepgcao é essencial para evitar prejuizos a curto
e a longo prazo na satde do filho. Salientando o IMC pré-
gestacional, que quando adequado confere maior protecéo
em relacdo ao desenvolvimento de excesso de peso na
crianca, sendo entdo, importante a observacdo do peso
materno pré-concepcdo como forma preventiva e de
rastreamento para possivel propensdo a sobrepeso e
obesidade.

4.1.2 Identificacdo do risco de obesidade infantil

Rito et al. [14], descrevem sob a perspectiva de paises
europeus, a influéncia que caracteristicas do nascimento
possuem sobre o ganho de peso posterior. O estudo traz
evidéncias assertivas de que alteracdes metabdlicas ocorrem
em periodos criticos do desenvolvimento intrauterino, os
quais conferem danos & salde posteriormente na infancia.
Tais peculiaridades ddo-se ao alto peso de nascimento e ao
parto prematuro, compactuando com a premissa de que o
rastreamento da obesidade infantil pode ser estudada por
metabdlitos como um potencial preditivo da salude, mesmo
que, Kircherg et al. [15], tenham evidenciado que os bebés
amamentados ndo sdo metabolicamente homogéneos. Dessa
maneira, 0s trabalhos demonstram a necessidade de
investigacdes cientificas para melhor identificar estratégias
de utilizagdo de metabotipos para prevencao personalizada,
estando em questdo a obesidade infantil.

Um estudo realizado na Republica Tcheca investigou a
necessidade de atualizacdo dos Padrbes de Referéncia de
Crescimento infantil tchecos em comparagéo aos padroes da
OMS. A pesquisa se deu a partir da investigagdo da
prevaléncia do excesso de peso entre bebés amamentados
exclusiva ou predominantemente por no minimo 6 meses de
vida, onde foram encontradas discrepancias entre 0s
padrées analisados, resultando na necessidade de
atualizacdes nos padrdes tchecos [16].

Dessa forma, se compreendeu a importancia de padrdes
de avaliagdo infantil atualizados ndo apenas na Republica
Tcheca, mas mundialmente, tanto para que haja correto
diagnostico em relacéo a obesidade na infancia, quanto para
adequada avaliacéo do desenvolvimento infantil - incluindo
crescimento, estado nutricional e rastreamento do excesso
de peso.

4.1.3 Incentivos a pratica do aleitamento materno

Além disso, Blair et al. [17], relacionaram a importancia
das politicas publicas no que diz respeito ao apoio e
estimulo ao aleitamento materno, tendo em vista que as
condicBes estruturais de hospitais centrados na atencdo aos
bebés, os infimos servicos de apoio mediados por
profissionais da salde atrelado ao aspecto socioecondémico
das familias pode impactar nos fatores de prevencéo e
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protecdo da obesidade infantil, uma vez que tais causas
enfraquecem a pratica do aleitamento materno.

Rito et al. [14], apontaram, ainda, os desafios
encontrados na Europa, a qual representa uma parte do
cenario mundial que remete a realidade brasileira, que séo,
as praticas de AM que estdo aquém das recomendacdes da
Organizacdo Mundial da Saude (OMS).

Ha destaque para a necessidade de programas de
prevengdo de excesso de peso, tal como de incentivo e
progresso do aleitamento materno, principalmente
exclusivo até os seis meses de idade, enquanto sdo
pesquisadas maiores evidéncias internacionalmente, de
forma mais ampla para elucidar os beneficios da duracéo do
aleitamento materno, sobretudo ao que diz respeito a dose-
protecdo deste [13].

Portanto, infere-se que ha necessidade de fomentar
ainda mais a préatica do aleitamento materno exclusivo e
completo, até os dois anos de vida ou mais. Visando atingir
taxas esperadas de amamentacéo, favorecendo a salide mae-
filho e contribuindo para o adequado crescimento e
desenvolvimento infantil. Para mais, 6rgdos ligados a
gestante e ao lactente precisam continuar em busca de
estratégias para difundir essa pratica. Além de pesquisas
mais extensas e representativas a respeito da duracdo do AM
como fator de protecdo ao peso excessivo.

4.2 Fatores benéficos do aleitamento materno para a crianca

Ardic et al. [12], colocaram em pauta, a desregulacdo da
saciedade das criangas, uma vez que quando os bebés séo
amamentados, estes conseguem determinar e ter uma maior
autonomia sobre o seu consumo, o que difere em criangas
alimentadas por férmulas. Demonstrando que a pratica do
AME traz uma maior saciedade ao bebé, apesar de na sua
pesquisa ndo encontrarem uma correlacdo direta entre AM
e IMC na infancia e sobrepeso.

Ainda nessa perspectiva, Morgen et al. [18], analisaram
a composicdo hormonal do leite humano, o qual possui
horménios que estdo relacionados ao apetite infantil e a
homeostase energética, caracterizando, portanto, um fator
protetor a obesidade.

Riedlova et al. [16], alertaram para a composi¢éo
completa que o leite materno possui, fornecendo todos os
nutrientes necessarios ao desenvolvimento do bebé. Além
de conferir protecdo contra diversas doengas pertinentes na
infancia, como doencas respiratérias, como pneumonia, por
exemplo, e gastrointestinais, principalmente diarreia que é
comum ao infante.

Portanto, as pesquisas sugeriram que o beneficio da
amamentacdo é multifatorial, ou seja, confere protecdo em
varias areas e aspectos a crianca. Se mostrando
imprescindivel & satde infantil.
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4.3 Fatores do aleitamento materno associados a prevencao
da obesidade infantil

4.3.1 Resultados

Na pesquisa feita por Rito et al. [14], evidenciaram que
o Aleitamento Materno Exclusivo (AME) evita 0 uso de
férmulas alimentares. Enquanto Lee, et al. [19] e Morgen et
al. [18], demonstraram em seus estudos que o leite de vaca
juntamente as formulas, quando comparado ao leite materno
possuem maior teor de proteina e gordura. Dessa forma, os
estudos remetem que a diminuigdo do tempo de AME e a
adesdo ao uso de complemento alimentar precocemente
pode ser um preditor para a obesidade posteriormente.

O AME ¢é comprovadamente benéfico a prevengdo da
obesidade infantil, destacando ainda que, bebés alimentados
por férmulas apresentam, geralmente, um rapido ganho de
peso corporal em um pequeno intervalo, sendo este
relacionado a obesidade tardia na infancia. Ainda nesta
perspectiva, € comprovado um aumento nos niveis de
insulina plasmética e a precocidade na formacéo (acimulo)
de adipdcitos, uma vez que a férmula lactea comparada ao
leite materno possui maior teor de proteinas e energia. Logo,
0o AME atua na regulacdo do balango energético,
proporcionando ao beb& um ganho de peso saudavel e
demonstra os beneficios da introdugdo tardia das férmulas
[14]. Corroborando, Ortega-Garcia et al. [13], concluiram
em seu estudo que a introducdo de aleitamento artificial, de
modo precoce eleva o risco de apresentacdo de sobrepeso e
obesidade, especialmente por criangas de primeira infancia.

Além disso, foram encontrados resultados semelhantes
ao que diz respeito a introdugdo precoce de alimentos
complementares e seu impacto na obesidade infantil. Um
estudo de coorte observou associacBes consistentes entre
dietas & base de proteina de carne e peixe e aumento do IMC
e posterior desdobramento da adiposidade na infancia [18].
Reafirmando assim, a importancia do AME, como principal
fonte alimentar do lactente até os seis meses, frente aos
beneficios deste.

De acordo com o estudo de Ortega-Garcia et al. [13],
apresentaram menor risco de alto IMC, criancas que foram
amamentadas. O principal resultado encontrado foi a
pequena, mas estatisticamente significante, prote¢do que o
leite materno confere contra sobrepeso e obesidade infantil.
Foi observado que o IMC reduziu 3,5% em criancas de 6
anos a cada semana de amamentacdo. O efeito da duracéo
do aleitamento materno (dose protetora-resposta) se
mostrou eficaz mesmo em periodos mais curtos de
amamentacdo, ratificando, ainda, a preven¢do de outras
doencas crbnicas ndo transmissiveis, como diabetes
mellitus 2.

Em contrapartida, Riedlovd et al. [16], em sua
investigacdo, ndo encontraram diferenca significativa de
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sobrepeso e obesidade entre bebés amamentados por pelo
menos 6 meses e por mais de 6 meses. Validando pesquisas
anteriores na area, citadas pelo préprio autor. Inferindo que
nédo ha diferenca na protecdo de bebés amamentados durante
6 meses ou mais.

Diante do exposto, é indispensavel futuras pesquisas que
busquem compreender os efeitos da duracdo do AM e seus
mecanismos, de forma mais clara, frente a prevencdo do
excesso de peso. Levando em consideracdo os possiveis
fatores de confuséo.

Em bebés nascidos Grandes para ldade Gestacional
(GIG), ainda que este seja um fator de risco para
desenvolvimento de excesso de peso, a amamentacio pode
atuar como fator de protecdo ou retardo em relacdo a
doenca. Foi encontrado, que a pratica do AM em criancgas
GIG confere protecdo, principalmente aos 3 anos de idade,
de acordo com anélise estatistica do estudo, estimando que
essa populagdo estd com 15,0% menor probabilidade de ter
sobrepeso e obesidade em relacdo aos bebés GIG ndo
amamentados [11].

Morgen et al. [18], encontraram relacdo entre alto peso
aos 5 meses de vida e elevagdo do IMC a longo prazo na
infancia. Todavia, quanto & duracdo da amamentacdo
exclusiva como preventora, ndo houveram resultados
estatisticamente significativos até esta idade. Demonstrando
limitagdo de associagéo.

Além disso, estudos anteriores do mesmo autor
comparados a referida pesquisa, apresentaram relagdo entre
duracdo de AM e velocidade de ganho de peso nos
primeiros 12 meses de vida, mas ndo houve associag&o entre
duracéo do AME com desfechos de excesso de peso (IMC)
aos 7 e 11 anos de idade.

Desse modo, foi apresentada a pertinéncia do AME,
demonstrando eficdcia mesmo frente a outros fatores

contribuintes & obesidade. Todavia, h& limitacbes nos
resultados.

Visto isto hd necessidade de estudos com maior
representatividade para que se determine de forma mais
clara até que ponto a pratica do aleitamento materno
contribui para prevencdo de excesso de peso nessa
populacdo (CHEN et al., 2022).

V. CONCLUSAO

O trabalho buscou avaliar as publicacBes dos Gltimos
cinco anos — até meados de Maio de 2022 — sobre os fatores
preventivos do aleitamento materno relacionados a
obesidade infantil, com o intuito de identificar as evidéncias
cientificas, bem como analisar a necessidade de estudos
aprofundados tanto ao que tange a realidade mundial quanto
a brasileira.
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Os estudos demonstraram que ha relacdo direta entre a
pratica do aleitamento materno e a prevencgdo de excesso de
peso, principalmente quando a lactante oferece de forma
exclusiva até os 6 meses de vida a prole. Vale ressaltar
ainda, que, ndo apenas a amamentacdo exclusiva, mas o
tempo em que esta é exercida apresenta influéncia sobre
protecdo ou predisposicdo ao sobrepeso e obesidade, vistos
o0s resultados sobre o tempo de consumo de leite materno
implicando em menor chances percentuais de a crianca
desenvolver obesidade mais tarde na infancia.

Apesar do exposto, alguns autores encontraram apenas
uma relacdo ténue entre a duracdo do AM e prevencdo do
excesso de peso. Inferindo que sdo necessarias pesquisas
mais aprofundadas sobre esta relagdo, considerando e
identificando os possiveis fatores de confusao.

Em suma, ressalta-se a importancia da tematica para a
sociedade, uma vez que a pesquisa nesta area possibilitara
um maior incentivo & préatica de aleitamento materno bem
como a promocdo de politicas publicas que destacam
especialmente os fatores preventivos a obesidade infantil.
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Abstract— The search for constructive forms that are less aggressive
to the environment has become increasingly relevant, in view of the
scarcity of natural resources and population growth. With the current
energy and environmental scenario in the world, it is possible to say
that the situation is delicate, given the demand for energy by the
population and the dependence on exhaustible natural resources and
polluting the environment for it to be produced. This exacerbated use
of energy can be related to the generation of artificial air
conditioning for the thermal comfort of the inhabitants. In order to
mitigate energy consumption inside buildings, this study aims to
analyze the internal temperature of the environment after inserting
the corn stalk inside the empty spaces of the concrete block used for
conventional masonry. To verify the thermal performance of the
concrete block filled with corn stalks, 5 prototypes were built with
different constituent materials, and the internal temperatures were
recorded using datalogger devices. The temperature analyzes took
place in the spring, in the months of October and November, totaling
39 days of data collection, and through these data, it was possible to
identify that yes, the junction of the manually molded concrete block
and the filling of the corn stalk showed an improvement in the internal
thermal performance in the prototypes built with this material.

I.  INTRODUCTION

Problems with energy crises have always been

The threats of blackout in the electricity sector
during 2001 and the rationalization imposed on Brazilian

present in our society. Different episodes make society
reflect on attitudes towards rationing and saving electricity
on a day-to-day basis. As Spinelli et al. (2013) explain,
faced with the triggering of energy crises in the early 1970s,
it was possible to reflect on the need to transform the reality
of Brazilian construction methods, reducing energy
consumption and mitigating the waste of non-renewable
natural resources.
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society were the milestone for the enactment of Law No.
10,295, dated 17 October 2001, which established the
National Policy for the Conservation and Rational Use of
Energy, encouraging studies and research related to energy
efficiency, aiming at greater energy efficiency in buildings
(CARLDO, 2008).

The basic objective of a building is sheltering the
user, providing a comfortable internal environment in its
acoustic, thermal and air quality variations, mitigating
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possible severe climates and providing comfortable
environments in relation to the external environment of the
building in mild climate situations (MORONI, 2015).

Along with the intention of achieving greater
energy efficiency in buildings, Prudéncio Jr. et al. (2002)
comments that Brazil is experiencing a moment of technical
renewal, unified with the introduction of construction
methods that can offer greater productivity, cost reduction,
better management at the construction site and greater
freedom for the designer in the implementation of projects.
With that, many Brazilian companies started using concrete
blocks in structural and conventional masonry in Brazil,
providing a greater range of options for designers and
builders.

As Mohamad (2015) shows, the economy in this
construction method is a differential, and can be achieved
through optimization of tasks at the construction site, use of
simplified executive techniques, and ease of control in
production stages. Thus, considering the aforementioned
aspects, there is mitigation in the waste of materials
produced by rework.

The use of concrete blocks in buildings ends up
significantly influencing the internal thermal comfort for the
user, since the concrete block has lower thermal
resistance—approximately three times lower compared to
the ceramic block. According to ABNT 15220 (NBR,
2005), thermal conductivity ( 1) of the concrete block is
1.75 W/m.k, and that of ceramic blocks varies between 0.70
and 1.05 W/m.k.

In this way, unifying the use of concrete
block and corn stalk, this paper seeks to evaluate a new use
for residues from the cereal industry that produces corn,
considering that the stalk of the corn plant can have a
significant potential for mitigating the heat that enters
structures built with concrete blocks, providing a new
alternative for when a better thermal performance in the
environment is needed. Thus, the analysis in this paper aims
to verify a possible thermal potential in the corn stalk when
inserted in the external cavities of concrete blocks.
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1. METHOD

The research methodology was experimental,
which, according to Filho et. al. (2015), consists of
determining an object of study with a selection of different
variables capable of influencing and defining the forms of
control and observation of the effects that each variable
produces on the object.

2.1 Location of the Study

The prototypes used for the experiment are located
next to building 20 and close to LATEC (Laboratory of
Construction Technology), which is located in building 17,
at Universidade do Vale do Taquari — UNIVATES, in the
city of Lajeado/RS, as can be seen in Figure 1. The site
coordinates are: latitude 29°26°56.22’S; 51°56°40.61”W;
altitude of 41 m.

. SUBTITLE { L1 J G ﬁé‘le—-E 3

‘ PROTOTYPES - -
: 1 e

L 2R S

Fig.1 — Location of the prototypes
Source: Google Earth, adapted by the author (2022).

2.2 Collection and Selection of the Natural Element

For this natural element to be used, it was
necessary to collect it from a few rural properties that plant
corn. The corn harvest period starts in November and
continues until March. The corn stalk is obtained when the
plant is already dry, after corn harvesting.

Following the harvest, it is necessary to clean the
stalks for later use. In the cleaning process, the stem is
peeled, thus yielding a soft material, similar to polystyrene,
as can be seen in Figure 3.
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Fig.2 — Peeling, material separation, and material ready for analysis.
Source: From the Author (2022).

2.3 Block Molding block design in her course completion work at Universidade
Molding of the concrete blocks was artisanal, from do Vale do Taquari — UNIVATES. The block has a total
the proposal developed by Rosa (2017), who created this area of 0.0026 m2 and its dimensions are shown in Figure 4.
0,39
] N
o 2]
.
N o
O“ <
o =
Te) o
ot
o
S
o \\
0,17 0,02 0,17
/ 4 /
7 7 7 7

Il CONCRETE ' CORN STALK

Fig.4 — Hand-formed concrete block design.
Source: R. Laura (2017).

A metallic manual mold was used for molding the the ratio of 1:3:3 was adopted respectively, with a content of
blocks, whereby the entire molding process is conducted 0.75 wic. It can be considered a ratio rich in cement. The w/c
manually. Initially, 64 blocks were molded, with 32 units for content was set through trial and error during the molding
each prototype. There were several molding attempts until the process.
ratio was found so that the blocks would remain standing after

Throughout the process, the blocks proved to be
unmolding.

fragile and brittle after molding, when the utmost care was

These were the materials used for block molding: always required in handling them. As moldings evolved, the
CP-1V 32 cement, regular sand, gravel powder, and water. blocks became better, more resistant and homogeneous. A
Through consultations in manually molded block materials,
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possible cause for block fragility was the lack of placed. After these 7 days, they cured for another 7 days in

homogeneity in the molding mortar. a dry and airy place. It is possible to see all the stages of

After molding, the blocks settled for 7 days so that block molding in Figure 2.

they could be moved from the floor where they had been

Fig.2 — (a) Separation of materials, (b) Finished mass for block molding, (c) Manual mold for block molding, (d) Molding of

the concrete blocks.
Source: From the Author (2022).

2.4 Prototype Building commercialization and construction in the study region:
solid ceramic brick, nine-hole ceramic block and
conventional concrete block. The other two prototypes were
molded with a manual mold for concrete blocks designed by
student Laura da Rosa, in 2017, as can be seen in Figure 3.

In analyzing the thermal insulation potential of the
concrete block filled with corn stalks, five prototypes were
built with different materials. Of these, three prototypes
were built from materials with the highest frequency of
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Prototype 1

Solid ceramic
brick

International Journal of Advanced Engineering Research and Science, 10(5)-2023

Prototype 2

Nine-hole ceramic
hinck

Prototype 3

Conventional
concrete block

Prototype 4

Concrete block
Laura

Prototype 5
Cconcrete block
Laura

With filling

lock 5,3/11,5/24 Block 19/19/29
Block 19/14/39 Block 19/14/39 Block 19/14/39
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Fig.3 — Design of the prototypes.
Source: From the Author (2022).

Continuing with the methodology, prototype building began. Construction phases can be seen in Figure 4.

Prototype 1 (solid ceramic block): Built with
solid ceramic blocks measuring 24 cm x 11.5 cm x 5.3 cm,

Fig.4 — Building of the prototypes.
Source: From the Author (2022).

based on a stoneware slab, set in mortar with conventional

www.ijaers.com

ratio, 1.5 cm thick, resulting in a prototype with dimensions
of 0.85 x 0.85 m, as seen in Figure 5 (1).

Prototype 2 (nine-hole ceramic block): Built
with nine-hole ceramic blocks measuring 24x14x19 cm,
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based on a stoneware slab, set in mortar with conventional
ratio, 1.5 cm thick, resulting in a prototype with dimensions
of 1.09 x 1.09 m, as seen in Figure 5 (2).

Prototype 3 (conventional concrete block): Built
with conventional concrete blocks measuring 39x14x19 cm,
based on a stoneware slab, set in mortar with conventional
ratio, 1.5 cm thick, resulting in a prototype with dimensions
0f 0.94 x 0.94 m, as seen in Figure 5 (3).

Prototype 4 (manual-mold concrete block):
Built with concrete blocks molded from a manual mold
measuring 39x14x22 cm, based on a stoneware slab, set in
mortar with conventional ratio, 1.5 cm thick, resulting in a

International Journal of Advanced Engineering Research and Science, 10(5)-2023

prototype with dimensions of 0.94 x 0.94 m, as seen in
Figure 5 (4).

Prototype 5 (manual-mold concrete block with
corn stalk filling): Built with concrete blocks molded from
a manual mold measuring 39x14x22 cm, based on a
stoneware slab, set in mortar with conventional ratio, 1.5 cm
thick, resulting in a prototype with dimensions of 0.94 x
0.94 m, as seen in Figure 5 (5).

A cover was added to all prototypes, for better
simulation of thermal performance, consisting of a solid, 50
mm thick concrete slab. Polystyrene sheets measuring
100x100 cm, 50 mm thick, were placed on the slab, and the
prototypes were covered with 5 mm thick fiber cement tiles.

Source: From the Author (2022).

2.5 Data Collection

After prototype construction was completed, data
collection for analysis began.

The capture of temperature measurements for
analysis took place in the months of October and November,
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more precisely between 10 October 2022 and 18 November
2022, in the spring season, for 39 days, with a sampling rate
of 15 minutes, as can be seen in Figure 8. This sampling rate
was configured in the datalogger devices that were to
measure internal temperatures.
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Fig.6 — Datalogger sampling rate configuration.

Source: Humidity and Temperature Datalogger HT.70 (2022).

In order for the devices to be placed inside the prototypes,
all the cover slabs were perforated, so that hooks could be
inserted for positioning the dataloggers.

The devices were positioned at a height of 50 cm

above the ground, exactly at the center of each prototype,
for possible mitigation of any external agents that could
interfere with the analysis results, as can be seen in Figure
9.

hie A

Fig.7 — HT-70 datalogger devices and positioning on prototypes.
Source: From the Author (2022).

I11.  RESULTS

Analyses results are based on temperatures
collected by the datalogger devices that were inserted in the
prototypes and the temperatures provided by the NIH
(Hydrometeorological Information Center) of Univates.
Maximum and minimum temperatures of the days of data
collection were used in the analyses.

Graphs were developed for better visualization of
possible thermal differences between the prototypes. The
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graphs make comparisons between the prototypes,
considering temperature, as well as relative humidity of air
in each one. As there were more than three thousand
temperature captures for each prototype, a filter was created
for the maximum and minimum temperatures of each day.
Itis possible to observe, in Graph 1, the internal temperature
differences within each prototype, when comparing all
prototypes.

Page | 23


http://www.ijaers.com/

Lagemann et al.

International Journal of Advanced Engineering Research and Science, 10(5)-2023

Graph 1 — Maximum temperatures in the prototypes.

Maximum temperature comparisons
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Source: From the Author (2022).

In Graph 1, it is possible to observe that the highest
temperatures were found in the prototypes built with solid
brick, conventional concrete, and manual-mold concrete
block without the stalk. The two prototypes that displayed
lower temperatures were those built with nine-hole ceramic
block and manual-mold concrete block with stalk,

demonstrating that the filled block provided better
performance than all others.

Following the analyses, a comparison of the
minimum temperatures was made, as can be seen in Graph
2.

Graph 2 — Minimum temperatures in the prototypes.

Minimum temperature comparisons

22,00

17,00

Temperature (C°)
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30/10/2022

= Solid

== Nine-hole ceramic
Outside temperature

== Conventional

== Without corn stalk

= With corn stalk

6/11/2022 13/111/2022

Source: From the Author (2022).

As can be seen in Graph 2, all prototypes maintained
approximate minimum temperatures; only on 01 November
2022 there were greater temperature differences. From
graph data, it is notable that the prototype built with nine-
hole ceramic blocks showed higher temperatures within the
minima, which means that this type of material does not
easily lose the internal caloric energy of the block. On the
other hand, the prototype built with conventional concrete
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blocks showed the greatest energy loss, cooling the
environment more easily.

Still on Graph 2, it is interesting to analyze the
external temperature in relation to internal temperatures
found in the prototypes, where the minimum external
temperatures presented an average of 15.12 °C, while the
average inside the prototypes was 17.89 °C, thus
demonstrating a thermal retention capacity of the materials
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used. According to the graph, the prototype that best
presented temperature conservation was the one built with
nine-hole ceramic blocks.

In Graph 3, it is initiated the series of comparisons
between the maximum temperatures of the four
prototypes—solid  brick, nine-hole ceramic block,
conventional concrete block, and molded concrete block
without stalk filling—and the prototype with stalk filling.
In this first case, the thermal behavior of the ceramic solid
block was compared and among all the maximum

International Journal of Advanced Engineering Research and Science, 10(5)-2023

temperatures captured for the prototypes, in all of them the
prototype with corn stalk filling performed better. In an
average among all maximum temperatures, the filled block
presented maximum temperatures 5.22% lower than the
solid ceramic block. With the “barriers” created to improve
thermal performance in the prototype with filling, an
improvement was expected, and it was demonstrated
through this value of 5.22%—noting that, in the molded
block with stalk filling, there are air barriers and the natural
insulator barrier.

Graph 3 — Maximum temperatures: Solid ceramic block and manually molded concrete block with corn stalk filling.
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Source: From the Author (2022).

Analyzing Graph 4, which demonstrates the comparison of
the maximum temperatures between the nine-hole ceramic
block and the concrete block with filling, it is seen that the
temperatures are close. However, in most of the captures,
the nine-hole ceramic block displayed better thermal
performance inside the prototype, with temperatures lower
than 1.56% of the temperatures obtained in the filled
concrete block.

Considering that the thermal conductivity (1) of
concrete is 1.75 W/m.k and that of ceramics varies between
0.70 and 1.05 W/m.k according to ABNT 15220 (NBR,
2005), the concrete block with corn stalk filling showed
values close to those displayed by the nine-hole ceramic
block. Thus, the results were significant when comparing
thermal conductivities between the materials.

Graph 4 — Maximum temperatures: Nine-hole ceramic block and manually molded concrete block with corn stalk filling.
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Continuing with the graphic analysis of maximum
temperatures, Graph 5 presents the comparison of the
conventional concrete block and the filled concrete block.
In this case, the analysis may have greater consideration for
the characteristics of the materials used, where both are
concrete blocks, differentiated by the natural element filling
and the air cavity in the blocks.

In the case of Graph 5, the average maximum

International Journal of Advanced Engineering Research and Science, 10(5)-2023

temperature of the conventional concrete block prototype
was 27.77 °C, 4.63% above the average presented by the
filled block prototype, which was 26.54 °C. In most of the
temperature captures within the analysis, the coated block
performed better than the conventional concrete block.
Analyzing the graph, and considering all the daily
maximums, in only 10.26% of the cases the conventional
concrete block was able to match or surpass the filled
concrete block.

Graph 5 — Maximum temperatures: Conventional concrete block and manually molded concrete block with corn stalk filling.
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Graph 6 — Maximum temperatures: Manually molded concrete block without corn stalk filling and manually molded concrete
block with corn stalk filling.
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The analysis comparing the manually molded concrete
blocks, with and without corn stalk filling, was the one that
best demonstrated the possible thermal potential of corn
stalk. The materials used for building the blocks and laying
the mortar were the same. Thus, Graph 6 demonstrates the
thermal differences registered between the different
analyzed prototypes.

When related to the average maximum
temperatures obtained on the days of analysis, the block
with filling showed a thermal performance 3.02% higher
than the block without corn stalk filling. The prototype that
contained the blocks filled with corn stalk had an average
maximum temperature of 26.54 °C, while the prototype
without the filling had an average of 27.34 °C.

Both demonstrated a superior thermal performance
to the conventional concrete block; they also maintained
average maximum temperatures below the conventional.

IV. CONCLUSIONS

After completing the internal temperature analysis
of the blocks, it was possible to observe that the concrete
block proposed by Rosa (2017), together with corn stalk
filling, does have a thermal potential to decrease the internal
temperature of environments. From the graphs shown
above, it is noticeable the improvement of thermal
conditioning in environments with blocks containing corn
stalk.

In most of the comparisons made, it was possible
to observe that the concrete block with stalk filling obtained
lower maximum temperatures than other materials. Only in
one of the cases did it present maximum temperatures
higher than the compared block, which was the case of the
nine-hole ceramic block. However, considering the
coefficient of thermal conductivity between the materials,
the proximity between them demonstrates how positive the
insertion of corn stalk was for the analysis.

In this way, the concrete block filled with corn
stalk presented positive results regarding captured
temperatures. The analysis between the concrete block with
stalk and the ceramic blocks—both solid and nine-hole—,
was to serve as a basis and to yield a greater variety of
results, with different materials applied.

However, the analyzes that need attention are those
that compare the three types of concrete blocks:
conventional concrete block; concrete block without stalk
filling; and concrete block with stem filling. When included
in these analyses, the concrete block prototype with filling
showed, in most situations, to have lower temperatures than
the other compared blocks, demonstrating the thermal
insulation potential of the corn stalk.
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On average, the block with stalk filling displayed
maximum temperatures of 26.54 °C in the 39 days of
measurement—about 4.63% less than average when
compared to the conventional concrete block, which
averaged 27.77 °C. And, when compared to the concrete
block with the same characteristics, materials, and
dimensions, but without the stalk, the concrete block with
filling averaged 3.02% less than the block without stalk,
which averaged 27.34 °C.

So, at the end of the analysis, it can be stated that
it is possible to use corn stalk as a thermal insulator,
because, when compared to the block that does not have the
natural element, it displayed an improvement of 3.02% in
internal temperatures.
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Abstract— The two types of Hammer Mills Full sieve / full screen Hammer
Mill (Grinder) & Half Sieve Hammer mills used for crushing purpose.
These Hammer Mills widely used in Feed Sector, Organic Fertilizer Sector
for crushing the raw material to desired size even these are used in Bio
mass, food industries, pharmaceutical etc. A hammer mill is a machine or
mill whose purpose is to shred or crush aggregate material into smaller
pieces by the repeated blows of little hammers or beaters. A number of
ingredients used in making feed for Poultry and other livestock are
granular in nature and need to be broken down for further processing. Our
Hammer mills have adopted technology over time to grind these raw
materials. our machines have numerous industrial applications in Poultry
Feed, Animal & Cattle Feed, Fish feed and, Organic Fertilizer sectors, for
crushing the raw material to desired size even these are used in Bio mass,
food industries, pharmaceutical etc. This machine is used for reducing the
particle size of different ingredients in feed. It consists of a rotor on which
swinging hammers are mounted in different patterns, which when rotate at
high speed, strike with incoming feed ingredients and break these.

I. INTRODUCTION
Nowadays, the development of animal

and poultry

were fed with high quantities of grains, with small amounts
of protein. Over time, research in animal nutrition
progressed facilitated more precise definition of the

production needs to exert more efforts to increase and
maintain  high levels of feeding crop, in addition to
improve the quality and quantity by decreasing grain
losses during pre- processing operation, selecting the
proper diet in the acceptable phase of livestock and
reducing the consumed energy. The hammer mill is used
almost exclusively in preparation of broiler rations because
of its simplicity, ease to operate and low maintenance cost
so, it had been widely spread in most of the poultry.

Until two centuries ago, not much attention was
paid to animal nutrition. Mon gastric animals were left to
search their own feed, or they were fed often from by-
products of food production and household wastes. With
mechanization of agriculture and increase of production
efficiency during the 19th century, cultivation and use of
agricultural products for animal feed became increasingly
common. In the first half of the XX century, farm animals
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composition of the feed. Mixing the ingredients to
tentatively satisfy nutrient requirements became common
(Ewing, 1951). Modern era of poultry farming is
characterized by well-organized production. Under these
conditions, nutrition has a crucial influence on the
utilization of feed and the quality of the animal products
(meat, eggs). Thus, nutrition is also pivotal for the
economy of production. New breeds of domestic animals
with higher productivity also demand proper and
controlled diets to allow them to express their genetic
potential. These changes in poultry production have set
new requirements in terms of preparing feed for the
animals. These improvements have resulted in feed
production gradually moving towards fully satisfying the
nutritional needs of animals, at least cost
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I1. EQUATIONS
Theoretical design consideration:-

The design was carried out to occur the safety basics for
the operator. The deflection of the hammers while in
operation was considered in the design. Swinging instead
of stiff hammers was used to avoid rotor and hammers
from getting stocked in case a hammer comes in contact
with a material hard to break at the first impact. Design
theories and calculations determination of shaft speed:-

The shaft speed was calculated by using the following
formula:-

D1/D2 = N2/N1

Where:

D1 = Diameter of drive pulley, mm;

D2 = Diameter of driven pulley, mm;

N1 =Revolution of the drive pulley, rpm;
N2 = Revolution of the driven pulley, rpm.

The nominal length of the belt was calculated by using
the following formula:-

L=2C+n/2 (D1 +D2) + ((D1-D2/4C) "2
Where:
L = Length of the belt, mm;

C = Centre distance between driven pulley and the
drive one, mm.

Centre distance minimum, Cmin was calculated using
the following formula:-

Cmin=055(D1+D2)+T

The maximum center distance was calculated using the
Patton:-

Cmax=055(D1+D2)+T
Where:

T  =Nominal belt thickness;
D1 =Driven pulley diameter;
D2 = Drive pulley diameter.

The belt contact angle (B) is given by equation, Hall et
al., 1980

Sin—1B = (R-rlc)

Where:

R = Radius of the driven pulley, mm;
r = Radius of the drive pulley, mm.

The angles of wrap (alanda2) for drive and driven
pulleys were given by:-

al =180 — Sin—1 (R-r/c)
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a2 =180 — Sin—1 (R—r/c)

Where:

al = Angle of wrap for the drive pulley;
a2 = Angle of wrap for the driven pulley.

The driven belt tension determined using the following
formula: -

T2= (T1-Mv2) lexp [ ua /! Sinl/26]

Tl =SA

S =the maximum permissible belt stress, N/m2;
A = Area of belt, m2;

M =Mass per unit length of belt, N. m;

u = Coefficient of friction between the belt and the
pulley surface,

6= Arc of contact of the belt on the pulley, Rad;
M. v2= Centrifugal force acting on the belt, N.

The torque and power transmitted for the shaft were
determined using the following formula:-

The torque available at the driven pulley can be
expressed as: -

Tr=(T2-T1)R

Where:

Tr = Resultant torque, Nm;

T1 & T2 = Tension inthe belt, N;

R = Radius of driven pulley, mm.

The available power can be expressed as:-
P=Tr.Rxwa=(T2-T1)R wa

Where:

P = Power transmitted, Watts;

wa = Angular velocity, rad/s.

Hammer weight determined using t formula:-
Wh=mnxg

Where:

mn = Mass of the hammer, kg;

g = Acceleration due gravity =9.81.

The fabricated material was mild steel, density of
7.85¢g/cm3

The centrifugal force exerted by the hammer using the
formula:-

F=wrims =muvlr
Where:

® = Rotational speed of the rotor, radians/seconds;
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m = Mass of the ore, kg;

r = Radius of the rotor, m;

s = the ore stiffness to breakage, N/m.
o =2nrN/60

Where:

N = Number of revelations.

Hammer shaft diameter was calculated using the

formula:-

Mb max= L2W/8

Where:

Mb max = Maximum bending moment, N.m;
L=Shaft length, mm;

W = Force per unit length, N/m

6 (allowable) = MbYmax/

International Journal of Advanced Engineering Research and Science, 10(5)-2023

Table.1: Results of designed hammer mill calculated

parameters
Parameters Symbol Value Unit
Speed N 2000 r.p.m
Length of Belt L 1075 Mm
Angle of wrap a 165 Degree
for drive pulley
Belt contact B 3 Degree
angle
Angle of wrap az2 180 Degree
for driven pulley
Tension in the T2 16 N
slack side of belt
Tension in the T1 130 N
tight side of belt

Il(Ymax.) =Z=6s = MblZ

Where:

Ymax = Distance from neutral axis to outer, m;
I = Moment of inertia, m4;

Z  =Section modulus, m3. For round bar:-

I = d4/64

Z =md3/32

Twisting of the rotational shaft is neglected from the
torsion rigidly calculation.

The rotational shaft diameter was calculated using
the following formula: - The ASME code equation for
solid shaft having little or no axial loading is

d3 =16/m & s \(KbMb)2 + (KtMt)2
Where:
d = Shaft diameter;
s =Shear stress from tables for shafts with keyway;

Kb = Combined shock and (0) fatigue factor applied
to bending moment;

Kt = Combined shock and fatigue factor applied to
torsional moment;

Mt =Torsional moment, N.m;
Mb =Bending moment, N.m.
Hammer mill calculated parameters:-

The designed hammer mill calculated parameters tabulated
in Table ().
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IV. CONCLUSION

The purposes and intentions for which this research was set
to achieve have been achieved. The hammer machine with
easily detachable incorporated sieve was designed and
fabricated from martensitic stainless steel. ldle and load
tests were carried out and found to be capable of
pulverizing to milling efficiency of 89% to 99%, which
shows that the performance of the machine compares
favorably with the performances of the other mills
developed. The machine can be powered by either electric
motor or fuel powered engines of the same capacity to
achieve the same efficiency and effectiveness. Observation
deduced from the tested results showed that the
performance of the newly developed machine is better than
the exciting versions

a. Advantages

e It is a cost-effective machine with low energy
requirement for operation, which saves costs.

e It can grind/crush different types of materials at high
angular velocity.

e Its reduction ratio and capacity are high, irrespective
of whether it is used for primary, secondary, or
tertiary grinding.

e Size reduction of material happens dynamically. It is
especially great for brittle material.

e The installation of the machine is simple & easy, and
it offers continuous operation.

e The specified top size is produced without the need
for a closed-circuit crushing system.

www.ijaers.com
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e It occupies a small space and is easy to clean and
maintain.

b. Applications
1) Used in cattle feed industries.
2) Used in pharmaceutical company.

3) Used in home applications
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Abstract— Tourism is a spatial phenomenon based primarily on demand
for various tourism products and destinations which vary among
themselves based on the diversity of the geographical environments in
which they are located. Of course, just as the prosperity of this activity is
linked to the availability of the basic equipment for its establishment; it is
not excluded that this recovery in tourism activity will decline due to
several emergency natural conditions that are usually strong than the
available human capabilities to overcome them. From this point, this study
aimed to highlight some aspects of the economic impact of the emergence
of Coronavirus (COVID-19) on tourism activity in the Kingdom of Saudi
Arabia. The descriptive inductive analysis approach was used for the
values of the general economic indicators of the country, as well as for the
values of the tourism movement indicators, which include two main
variables of tourism trips, as well as the values of tourism spending during
the period from 2019 AD till 2021 AD. The analysis ended with a
conclusion; The values of each of the general economic and tourism
movement indicators in the study area declined significantly between the
two years.

. INTRODUCTION

Nature of the problem

Tourism is one of the economic activities that help
individuals and society to have multiple chances to
Any activity of course
affected by some human or natural variable out of society's
control, hurricanes, earth quack, volcanoes, wars, diseases,
and epidemics are some of these variables.
coronavirus disease (COVID-19) was caused severe
economic impacts on tourism activities globally. Some of
the negative effects of this disease on tourism activity in
Saudi Arabia and globe will be explored in this research.

improve their standard of living.

Previous work

www.ijaers.com

Tourism is essentially a geographical phenomenon
based on everything related to the transport of people and
services through time and space. In terms of economic
importance, tourism was the third largest industry in the
world [1]. Tourism is considered a global force for the
economic growth of countries [2]. Therefore, this
phenomenon is influenced by natural variables and various
human factors. One of the forms of this impact is the
exposure of human societies from natural crises or various
human crises that result in disruption in many activities of
daily life, including tourism. Diseases and epidemics that
appear in a specific place and time, or those that spread
globally, are one example of these serious crises that affect
the continuation of tourism activity and the flow of its
financial returns and social benefits. The (Merriam
Webster Dictionary) [3], defined epidemics as the effect or

The
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tendency to affect a disproportionately large number of
individuals within a population, community, or region at
the same time. Also, epidemics defined as marked increase
in prevalence of a disease in a specific population or area,
usually with an environmental cause, such as an infectious
or toxic agent [4]. Travel is the greatest fun way to meet
strangers and explore new places if it is free of disease,
crime, and disasters in tourist destinations [5].
Geographically, the city of Wuhan, China was the place
where a case of coronavirus disease (COVID-19) was
announced for the first time in the world; this
announcement was made on December 31, 2019 [6], [7].
Considering the coronavirus disease (COVID-19) as an
ongoing pandemic, the World Health Organization (WHO)
declared an outbreak of this disease (Parveen, ibid). These
sudden global events were followed by positive reactions,
as types of health precautions and security measures issued
by the relevant local and international authorities appeared
in the world to precaution against the spread of this virus,
and to limit its geographical spread. Despite these efforts,
cases of this epidemic have been on the rise, as have the
number of critically ill cases, or even deaths. " As a result
of the widespread and rapid spread of this epidemic, travel
and movement have been suspended, whether for tourism
or other purposes, "Travelers in the transmission of viruses
and epidemics between local communities and between
their destinations. Because this virus spreads between
people when they are in a closed space, this serious matter
has caused global social and economic disruption
(Parveen, op.cit). The global spread of this pandemic has
caused hundreds of thousands of deaths, shut down the
economy, closed borders, and wreaked havoc [8]. The
increase in infected cases, and the subsequent closure of
the internal and external borders of countries, caused a
contraction in the global economy by 3.3% in 2020,
compared to the growth rate of this economy in the
previous year, this is compared to the growth rate of this
economy in the previous year, which amounted to 2.8% in
2019. The issue of contraction also applied to the values of
international GDP, as these values in developed and high-
income countries decreased by 4.7% compared to a growth
rate of 1.9% in the last year 2019, at the end of which the
negative consequences of the coronavirus disease 2019
began [9]. This pandemic has harmed the flow of tourism
investments in several countries of the world, for example
the strong investment in the tourism sector in Africa, as the
data showed that foreign direct investment operations in
the tourism sector decreased by 74%, and accordingly job
creation in the same sector decreased by 72% in 2020
compared to 2019. The restriction of international flights
explained the sharp drop in tourism financial revenues
[10]. As a result of this emergency health and dangerous
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circumstance, the world witnessed exceptional
circumstances during the year 2020, during which the
global economy was exposed to contraction, (Saudi
Central Bank, ibid). Global aviation went through its most
dangerous historical moments, and the year 2020 was
considered the worst year for tourism, as the demand for
air travel collapsed due to the decrease in the total number
of passengers by 60%, so the process of recovery of the
tourism sector was considered weak and volatile due to the
continued possibility of this epidemic returning [11].

Purpose

The purpose of this study is to analyze the economic
impact of the Covid-19 epidemic on tourism by standing
on the statistical data of tourism movement indicators for
the Kingdom of Saudi Arabia from 2019 to 2021.

The contribution of the paper.

The paper will explain how sudden variables can
negatively affect gross national production through the
added value of the tourism sector.

1. STUDY AREA

The Kingdom of Saudi Arabia has a geographical
location characterized by the middle of the continents of
the world, Asia, Africa, and Europe, as it is in the
southwestern corner of the continent of Asia. This location
of the study area was characterized by the view of its lands
on the coast of the Arabian Gulf in the east and on the Red
Sea in the west with a length of 3037 km (Figure 1). The
territory of the Kingdom of Saudi Arabia covers a total
area of 2.0 million km?, with varying forms of topography.
The Kingdom of Saudi Arabia benefits from diversity in
natural and human manifestations to a large extent as this
diversity is a key requirement to meet the demand that
emanates from the different taste styles of tourists.

2000 40°00E 50°00°E

Fig.1. Map of Kingdom of Saudi Arabia
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I11. METHODOLOGY

In this study, a descriptive analytical method was used,
which required statistical data on the general indicators of
tourism movement, as well as data on the general
economic indicators for the Kingdom of Saudi Arabia
during the study period from 2019 to 2021. This data
collected from the websites of several relevant local
sources, the Saudi Central Bank, the General Authority for
Statistics, and the Saudi Tourism Authority. For
comparison between what happened in the globe with the
same in Saudi Arabia, World Tourism Organization
report’s data used.

IV.  ANALYSIS AND DISCUSSION
1-5-The general economic indicators

The negative effects of the Corona-19 pandemic on
economic activities in Saudi Arabia have emerged as they
have happened in the rest of the world. Saudi Arabia: The
values of gross domestic production GDP, public fiscal
revenues, and oil revenues, as well as the average value of
one barrel of Arab light oil, declined significantly between
2019 and 2020 (Figure 2). This decline in the values of
these general economic indicators in the study area reflects
the contraction that occurred in the global economy by
3.3% in 2020, compared to its growth rate of 2.8% in
2019. As well as what happened at the international level,
where the values of GDP in developed and high-income
countries decreased by 4.7% compared to a growth rate of
1.9 % in the last year 2019, at the end of which the
negative consequences of the Coronavirus disease 2019
began as what was reported in the 57" report of Saudi
Central Bank.

3000
2500
2000
1500
1000
” @
A—
0

Saudi Mliar Riyal

Gross National Public Oil Revenues The value of
Production in Revenues loans for
Current Prices tourism and

hotel projects

m2019 m 2020

Fig.2: Economic Indicators of Saudi Arabia

2-5-Indicators of tourism movement

2-5-1-The tourism sector in the Kingdom of Saudi
Arabia was naturally affected by the Corona pandemic
2019, especially the air transport and hotel sectors (Table
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1). The restrictions on the movement of tourists to and
from global tourist demand destinations due to the health
precautions imposed by the ministries of health have
played a clear role in the significant decrease in the
number of tourists at the global level. Travelers play a
dangerous role in the transmission of diseases and
epidemics between geographical locations. Respiratory
viruses spread in humans across wide geographical areas
in short period [12]. What happened in Saudi Arabia is the
same as in other countries through this period.
International tourist arrivals have fallen by 74 percent from
almost 1.5 billion arrivals 2020 to around 381 million in
2019, reaching the lowest levels on record. While all
regions have been heavily affected, Asia and the Pacific
has suffered the most during this period, with a decrease of
84 percent in international arrivals, followed by the Middle
East and Africa, with a decline of 75 percent [13].

Table 1: tourism movement indicators

2019 2020 | 2021 | 2022

Domestic flights - - - -

Inbound Flights - - - -

Number of tourist | 248752006 | - - -

nights

Spending on 61.2 433 | - -
domestic flights

(SAR Billion)

Spend on inbound | 103.4 20.1 | - -
flights.

(Billion Riyals)

Spend on 68.1 22.0 | - -
outbound flights.

(Billion Riyals)

Added value to 3.8 1.7 - -
the tourism sector.

%o0f GDP

Source: Prepared by the researcher according to the fifty-
seventh annual report of the Saudi Central Bank 1442 AH /
2021 AD. General Authority for Statistics.

2-5-2- Government Reaction

The government of Saudi Arabia has had roles that
have been taken positively and quickly; it has been
supported by several rapid actions of which the tourism
sector has had a large share:

1. It provided a subsidy of SAR 9.0 billion for the salaries
of Saudis working in the private sector, which inevitably
benefited those working in the tourism sector. 2.
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Launching the initiative for the return of citizens from
abroad, under which more than 50,000 citizens were
accommodated in more than 13,000 hotel rooms. 3.
Dropping tourism and municipality fees. Finally, and, the
Saudi Tourism Authority launched a special campaign
under the slogan "Saudi Summer" [14], with the aim of
encouraging and activating domestic tourism within the
Kingdom of Saudi Arabia, (Table 2). Dropping tourism
and municipality fees. Finally, and, the Saudi Tourism
Authority launched a special campaign under the slogan
"Saudi Summer”, with the aim of encouraging and
activating domestic tourism within the Kingdom of Saudi
Arabia, (Table 2).

Table 2. Characteristics of Saudi Summer 2020

Tourist Tourism Tourist occupancy
Destinations Spending
Tabuk, Umluj, $2.5
Yunbua, King billion
Abdullah
Economic City,
Taif.

- - +85% peak daily
occupancy in Taif,
Al-Baha, and Asir

48% in hotels through
the 10 destinations
and during only the
first two months of

the campaign

Source: Invest in Saudi Arabia. Investment Summary
Report. Fall 2020

2-5-3- Tourism Performance Index 2022

The tourism is one of the economic sectors that the
state relies on its financial wills to support the country's
GDP. The website of the Saudi Tourism Authority [15]
listed five main indicators that reflect the reality of the
performance of the tourism sector in 2022, compared to
what the state aims to achieve through this sub-economy to
reach the vision of the Kingdom of Saudi Arabia 2030,
God willing (Table 3).

Table 3: the reality of the actual and expected
performance in the tourism sector

Number | Number Total Career Contribution
of _ c?f (Million Opportunities to GDP
abroad | insider | “yigiroy | (Thousand) %
visits visits
(Million | (Million
visits) visits)
2022 29.5 325 62.0 836.0 5.30
2030 55.0 45.0 100.0 1000000.0 +10.0

www.ijaers.com
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V. CONCLUSION

-The World Health Organization considered the Corona
virus disease 2019 an epidemic due to its rapid spread
among the population of the countries of the world since
the first official announcement of infection with this virus
in the city of Wuhan, China in December 2019.
Considering the widespread spread of cases and deaths, it
was decided to close borders between countries of the
world and prevent travel. The travel ban, restrictions and
preventive health precautions resulted in a contraction in
the global economy in 2020 compared to 2019.

- There was a contraction in the global economy by 3.3%
in 2020, compared to its growth rate of 2.8% in 2019,
while at the international level, GDP values in developed
and high-income countries decreased by 4.7% compared to
a growth rate of 1.9% in the last year 2019, at the end of
which the negative consequences of the Corona virus
disease 2019 began.

- The value of economic indicators in Saudi Arabia has
declined; the value of both public fiscal revenues and
revenues from oil as well as from tourism decreased
significantly in 2020 compared to 2019. Data from this
study showed that the value of spending on domestic
flights fell from 61.2 to 43.3 billion riyals but spending on
incoming flights was sharper from 103.4 to 20.1 billion
riyals for the same years.

- The role of the government was clear, as the state
intervened positively to revive the value of financial
revenues for the tourism sector and increase local tourism
spending through the launch of the Saudi Summer
Program, which aimed to stimulate local tourism and raise
the value of its revenues, as this national campaign
covered 10 geographical tourism destinations on the map
of the Kingdom of Saudi Arabia, while at the time level,
this happened from June 25, 2020 AD until September 30,
2020 AD.

- When comparing the reality of the actual performance of
the tourism sector in 2020 and the expected performance
in 2030, God willing, the figures clearly show the
convergence between the current values and the expected
achievement in 2030 in terms of the number of domestic
and incoming visits and in the value of the percentage
contribution of the financial revenues of the tourism sector
to the country's GDP.

- Finally, it is important for the purpose of tracking the
continuation of the negative effects of the Corona virus
epidemic or not, the need to reapply this study in the future
to the data of the years 2021 and the years that follow, or
until the official announcement of the end of this epidemic.
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product shortages and improve customer service. It also increases the
visibility of the company and allows for better monitoring and control of
processes. The objective of this article is to present the main concepts of
business logistics and their importance for companies, through a
qualitative, written approach. Business logistics plays a key role in the
success of organizations, providing operational cost reduction, improved
customer service and increased company visibility. By understanding and
applying the main concepts of business logistics, companies can
strategically position themselves in the market and obtain significant
competitive advantages.

Resumo— A logistica empresarial abrange atividades como
planejamento, execugdo e controle do fluxo de produtos, informagoes e
recursos, desde o fornecedor até o cliente final. E importante para reduzir
custos operacionais, melhorar a eficiéncia, otimizar rotas de transporte,
evitar falta de produtos e melhorar o atendimento ao cliente. Também
aumenta a visibilidade da empresa e permite melhor monitoramento e
controle dos processos. O objetivo deste artigo é apresentar os principais
conceitos da logistica empresarial e sua importdncia para as empresa,
através de uma abordagem qualitativa, escritiva. A logistica empresarial
desempenha um papel fundamental no sucesso das organizagoes,
proporcionando  redugdo de custos operacionais, melhoria do
atendimento ao cliente e aumento da visibilidade da empresa. Ao
compreender e aplicar os principais conceitos da logistica empresarial,
as empresas podem se posicionar estrategicamente no mercado e obter

vantagens competitivas significativas.
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I INTRODUCAO

A logistica empresarial ¢ uma area fundamental para o
sucesso das organizagdes. Ela abrange todas as atividades
relacionadas ao planejamento, execugdo e controle do fluxo
de produtos, informagdes e recursos desde o fornecedor até
o cliente final. A logistica empresarial pode ser dividida em
incluindo transporte,
distribui¢do e gestdo de estoques.

varias  areas, armazenagem,

O objetivo deste artigo ¢ apresentar os principais conceitos
da logistica empresarial e sua importancia para as empresas.

Usou-se para tanto a metodologia qualitativa, com
abordagem descritiva. Foram pesquisados artigo e livros
para o embasamento tedrico-cientifico dessa obra.(GIL,
2010).

A logistica empresarial ¢ importante por varias razdes. Em
primeiro lugar, ela pode ajudar as empresas a reduzir seus
custos operacionais, melhorando a eficiéncia do processo
logistico. Por exemplo, a otimizag¢do da rota de transporte
pode reduzir os custos de combustivel e diminuir o tempo
de entrega. A gestdo adequada de estoques pode evitar a
falta de produtos e reduzir os custos de armazenagem.

Além disso, a logistica empresarial pode melhorar o
atendimento ao cliente. Uma cadeia de suprimentos
eficiente pode garantir a entrega dos produtos no prazo e na
qualidade esperada, aumentando a satisfagdo dos clientes. A
logistica empresarial também pode melhorar a visibilidade
da empresa, permitindo que ela monitore e controle melhor
Seus processos.

II. HISTORIA E CONCEITOS DA LOGISTICA

A logistica empresarial ¢ uma area de estudo e pratica que
se concentra na gestdo eficiente dos processos relacionados
ao transporte, armazenamento e distribui¢do de bens e
servicos. O objetivo principal da logistica empresarial ¢é
garantir que os produtos sejam entregues aos clientes finais
de forma rapida, confiavel e a um custo razoavel.
(ALVARENGA e NOVAES 2020)

A historia da logistica empresarial remonta a época em que
os militares usavam técnicas de logistica para transportar
suprimentos e equipamentos para a linha de frente. Durante
a Segunda Guerra Mundial, os militares dos Estados Unidos
desenvolveram um sistema de logistica extremamente
eficiente, que permitiu que suprimentos e tropas fossem
transportados em massa para os campos de batalha.
(CAVANHA FILHO, 2011)

Apbs a guerra, muitos dos principios e técnicas de logistica
militar foram adaptados para uso na industria. As empresas
comegaram a reconhecer que uma gestdo eficiente dos
processos de produgdo e distribui¢do poderia ajuda-las a
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reduzir custos, melhorar a qualidade dos produtos ¢ servigos
¢ aumentar a satisfacdo dos clientes.(CHING, 2001)

A logistica empresarial envolve uma série de conceitos,
incluindo gestdo da cadeia de suprimentos, planejamento de
produgio, gestdo de estoques, transporte, armazenamento e
distribuigdo. A gestdo da cadeia de suprimentos ¢ uma
abordagem integrada para gerenciar todas as etapas do
processo de producao, desde a aquisi¢do de matérias-primas
até a entrega do produto final aos clientes.

O planejamento da produgdo envolve a determinagdo da
quantidade e do momento adequados para produzir
produtos, a fim de atender a demanda dos clientes e
minimizar os custos de producdo. A gestdo de estoques
envolve a manutencdo de um equilibrio entre o estoque
disponivel e a demanda dos clientes, a fim de evitar o
excesso de estoque ou a falta de produtos. (BALLOU, 2007)

O transporte ¢ a movimentagdo fisica de produtos de um
local para outro, e pode envolver diversos modos, como
terrestre, aéreo, maritimo ou ferroviario. O armazenamento
envolve a manuten¢do de produtos em um local seguro e
protegido até que possam ser distribuidos aos clientes.

Por fim, a distribuigdo envolve a entrega dos produtos aos
clientes finais de forma eficiente ¢ econdmica. Todos esses
conceitos sdo fundamentais para o sucesso da logistica
empresarial ¢ devem ser gerenciados com cuidado para
garantir a eficiéncia e a eficacia do processo de produgao e
distribuicdo. (MOURA, 2005)

I11. A LOGISTICA EMPRESARIAL

A logistica empresarial ¢ uma area da administragdo
responsavel por gerenciar e otimizar o fluxo de bens e
servigos de uma empresa, desde a produg@o até a entrega ao
cliente final. A logistica empresarial é um campo
relativamente novo, que surgiu na década de 1950, com o
crescimento da industria de transporte e a necessidade de
gerenciar as cadeias de suprimentos cada vez mais
complexas.(FLEURY, 2000)

Desde entdo, a logistica empresarial se tornou uma parte
crucial do sucesso de muitas empresas, especialmente em
indlstrias altamente competitivas, como a de varejo e
comércio eletronico. (DIA, 2009)

Um dos principais objetivos da logistica empresarial ¢
maximizar a eficiéncia e a eficacia do processo logistico, a
fim de reduzir os custos e aumentar a satisfacdo do cliente.
(DIAS, 2009)

Iv. CADEIA DE SUPRIMENTOS

A cadeia de suprimentos (também conhecida como supply
chain, em inglés) € o conjunto de atividades e processos que
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envolvem o fluxo de materiais, informagdes e recursos
financeiros, desde a matéria-prima até o produto final,
passando por todos os estagios do processo de produgdo e
distribui¢do. (GURGEI, 2000)

A cadeia de suprimentos ¢ o conjunto de processos que
envolvem a aquisicdo, produgdo, armazenagem e
distribui¢@o de produtos ou servicos, desde a matéria-prima
até a entrega ao cliente final. A gestdo da cadeia de
suprimentos ¢ uma abordagem estratégica que visa otimizar
o fluxo de materiais, informagdes e recursos financeiros em
toda a cadeia de valor, de modo a garantir a satisfagdo do
cliente e a maximizag@o do lucro da empresa.(NOVAES,
2004)

A cadeia de suprimentos ¢ composta por diferentes etapas
interligadas, que envolvem fornecedores, fabricantes,
distribuidores e varejistas. Cada um desses participantes
tem um papel importante na cadeia de suprimentos e ¢
responsavel por uma parte do processo de producdo e
distribui¢ao. (NOVAES, 2004)

De acordo com Alvarenga(2000), a gestdao da cadeia de
suprimentos envolve a coordenagdo ¢ a colaboragdo entre
todos os participantes, com o objetivo de maximizar a
eficiéncia e a eficacia do processo de producdo e
distribui¢do. Algumas das principais atividades envolvidas
na gestdo da cadeia de suprimentos incluem:

1. Selegdo de fornecedores: escolha de fornecedores
confiaveis e com pregos competitivos;

2. Gerenciamento de estoques: manuten¢do de um
nivel adequado de estoque para atender a demanda
dos clientes e evitar excessos ou faltas;

3. Planejar estrategicamente o0s processos de
aquisicdo, producdo, estocagem ¢ vendas.

4. Transporte e logistica: escolha dos modos de
transporte mais eficientes e econdmicos para a
entrega dos produtos aos clientes;

5. Gerenciamento de informagdes: coleta, analise e
compartilhamento de informagdes sobre a
demanda dos clientes, a produgéo e a distribuigdo
dos produtos, a fim de otimizar a cadeia de
suprimentos.

A gestdo eficaz da cadeia de suprimentos pode trazer
diversos beneficios para as empresas, como a reducao de
custos, a melhoria da qualidade dos produtos e servigos, o
aumento da satisfacdo dos clientes e a maximizagao do lucro
da empresa. (ALVARENGA, 2000)

V. GESTAO DE ESTOQUES

Envolve a administracdo dos niveis de estoque de uma
empresa, a fim de garantir que haja sempre produtos
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disponiveis para atender a demanda do cliente, sem
excessos ou faltas. (BALLOU,2007)

A gestdo de estoques ¢ um processo fundamental para o
sucesso de uma empresa, uma vez que envolve a tomada de
decisoes relacionadas ao controle ¢ 8 manuteng@o dos niveis
adequados de produtos ou matérias-primas armazenados. A
gestao eficaz de estoques pode ajudar as empresas a reduzir
custos, aumentar a eficiéncia e a produtividade, melhorar o
atendimento aos clientes e, consequentemente, aumentar a
lucratividade, entre outros. (CHING, 2001)

A gestdo de estoques pode ser feita por meio de diferentes
métodos, como o sistema de estoque minimo, o sistema de
ponto de pedido, o sistema de estoque maximo, entre outros.

E importante ressaltar que a gestio de estoques deve ser
feita de forma estratégica e integrada com outras areas da
empresa, como a produgdo, vendas e logistica, a fim de
garantir a eficacia do processo e a satisfacdo dos clientes.
Além disso, a adocdo de tecnologias avangadas, como
softwares de gestdo de estoques, pode ser uma opgdo
interessante para otimizar e automatizar o processo de
gestdo de estoques.(FLEURY, 2000)

VI TRANSPORTE

Envolve a movimentagdo de produtos de um local para
outro, utilizando diferentes meios de transporte, como
caminhdes, trens, navios € avioes.

O transporte ¢ uma atividade essencial na logistica
empresarial, responsavel pela movimentacdo de bens e
servicos de um local para outro. A escolha do modo de
transporte mais adequado depende das caracteristicas da
carga, do tempo e distancia percorridos, do custo e da
disponibilidade do servigo. (BALLOU,2007)

transporte ¢ uma das atividades mais importantes na
logistica empresarial, pois permite a movimentacido de
produtos e servigos desde o local de produgéo até o destino
final, seja ele o cliente ou outro ponto da cadeia de
suprimentos. O transporte eficiente é essencial para o
sucesso da organizagdo. (NOVAES, 2004)

Segundo Novaes, 2004, existem os modais de transporte.
Séo eles:

Rodoviario: realizado por meio de veiculos terrestres, como
caminhdes, Onibus e vans. E o modo mais utilizado no
Brasil e ¢ indicado para cargas de curta e média distancia,
com maior flexibilidade de horarios e rotas.

Ferroviario: realizado por meio de trens, com capacidade
para transportar grandes volumes de carga a longas
distancias. E um modo de transporte mais econdmico, mas
com maior rigidez de horarios e rotas.
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Aquaviario: realizado por meio de navios, barcos ou balsas,
indicado para o transporte de grandes volumes de carga a
longas distancias. E um modo de transporte mais lento, mas
com menor custo e maior capacidade de carga.

Aéreo: realizado por meio de avides, com capacidade para
transportar cargas de alto valor ou urgéncia. E um modo de
transporte mais rapido, mas com custos mais elevados.

A escolha do modo de transporte deve levar em
consideracdo a urgéncia da entrega, a distancia percorrida,
o tipo de produto e a disponibilidade do servigo. Além disso,
a eficiéncia do transporte pode ser melhorada por meio de
planejamento e controle adequado das rotas, do tempo de
transito e do gerenciamento da frota. (CAXITO,2011)

A gestdo eficiente do transporte pode trazer diversos
beneficios para as empresas, como a redugdo de custos, a
melhoria da qualidade do servigo, a maior agilidade na
entrega, a maior satisfacdo do cliente e o aumento da
competitividade empresarial.

VIL ARMAZENAGEM

A armazenagem ¢ uma atividade fundamental na logistica
empresarial, pois envolve o armazenamento e a gestdo dos
produtos e materiais em um local adequado, com o objetivo
de garantir a seguranga, a integridade e a disponibilidade
dos itens para a producdo e para a entrega aos clientes.
(CAXITO,2011)

O processo de armazenagem envolve diversas atividades,
como recebimento, conferéncia, identificagio, etiquetagem,
alocagdo, estocagem, movimentacdo e expedicdo dos
produtos e materiais. (ALVARENGA e NOVAES 2020)

A armazenagem ¢ uma das principais atividades da logistica
empresarial e envolve a guarda e a gestdo de produtos ou
matérias-primas em locais apropriados, com o objetivo de
garantir a integridade dos itens armazenados e o
atendimento das demandas dos clientes. (NOVAES, 2004)

VIII. CONSIDERACOES FINAIS

Em resumo, a logistica empresarial ¢ uma area fundamental
para o sucesso das empresas. Ela pode ajudar as empresas a
reduzir custos, melhorar o atendimento ao cliente e
aumentar a visibilidade da empresa.

As principais atividades da logistica empresarial incluem
planejamento, transporte, armazenagem, distribuig@o,
gestdo de estoques e tecnologia. E essencial que as empresas
entendam a importancia da logistica empresarial e
trabalhem para otimizar seus processos logisticos para obter
melhores resultados.

A logistica tem uma importancia fundamental para a gestdo
empresarial, pois envolve todas as atividades relacionadas a
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movimentagdo de produtos e servicos desde o ponto de
origem até o destino final, com o objetivo de atender as
demandas dos clientes e garantir a competitividade da
empresa.

Para que a logistica seja eficiente, € necessario contar com
uma série de processos e tecnologias avangadas, como
sistemas de gestdo de estoque, de transporte e de
armazenagem, além de investimentos em treinamento e
qualificacdo dos profissionais envolvidos na gestdo da
logistica.

Dessa forma, a logistica desempenha um papel importante
na gestdo empresarial, pois permite que as empresas
atendam as demandas dos clientes com qualidade e
eficiéncia, aumentando a competitividade e o sucesso da
empresa.
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anxiety/depression or whether you are undergoing or have undergone
psychiatric treatment, who you live with, whether you have /had a family
member infected, if he was infected and, finally, if he had to isolate himself
from his family for some reason. Results: it is observed that, of the 38
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participants, 71.1% (n =27) do not have a diagnosis of anxiety/depression,
while 26.3% (n=10) have such a diagnosis. Regarding psychiatric
treatment, 73.7% (n=28) do not or have never had it and 23.7% (n=9)
have or have already had this treatment. The presence of some degree of
anxious mood was answered by 84.2% (n=32), while 15.8% (n=6) denied
having this symptom. In addition, symptoms such as tension, insomnia,
intellectual difficulties and depressed mood were reported by more than
60% (n=23) of study participants. Conclusion: The effects of the pandemic
are perceived even more sensitively in the prison system. The need for
confrontation and resolutive measures in the face of the negative
repercussions on the mental health of health professionals in the prison
system is essential.

Resumo— Introducéo: Na luta contra o novo coronavirus, trabalhadores
do sistema prisional em todo o mundo tém enfrentado dificuldades,
incluindo alto risco de contaminacdo, jornada de trabalho excessiva.
inadequada e, por vezes, com medidas protetoras ineficazes contra a
infeccdo pelo virus, gerando frustragcdo e exaustdo. Fatores como esses
contribuem para o esgotamento emocional e aumento do risco de doengas
psiquiatricas. Com base nas evidéncias cientificas, com poucas e quase
escassas pesquisas no publico dos trabalhadores do sistema prisional,
existem indicacfes para especular que a condi¢do de saude mental dos
trabalhadores desse sistema prisional também pode ser afetada durante o
surto da COVID-19. Objetivo: Avaliar os impactos da pandemia gerada
pela COVID-19 na saude mental dos profissionais do sistema prisional na
cidade de Macei6/Alagoas. Metodologia: Trata-se de uma pesquisa
quantitativa descritiva do tipo prospectiva. A pesquisa foi desenvolvida de
forma on-line com os sujeitos da pesquisa sendo trabalhadores do sistema
prisional da cidade de Macei6. Os critérios de inclusdo contemplam
qualquer trabalhador do sistema prisional em Maceid/Alagoas. Serdo
excluidos da pesquisa profissionais que nao tiverem acesso a internet pelo
celular, computador ou tablet; profissionais com capacidade cognitiva
prejudicada que o incapacite de responder o questionario e profissionais
analfabetos. Foi realizado um questionario para caracterizar a amostra
com perguntas sobre idade, sexo bioldgico, etnia, renda, profissdo, carga
horaria de trabalho, se possui o diagnéstico de ansiedade/depressédo ou se
faz ou j& fez tratamento psiquiatrico, com quem mora, se tem/teve algum
familiar infectado, se foi infectado e, por fim, se precisou se isolar da
familia por algum motivo. Resultados: observa-se que, dos 38
participantes, 71,1% (n =27) nao possuem diagnéstico de
ansiedade/depressao, enquanto 26,3% (n=10) possuem tal diagnostico. Em
relacdo ao tratamento psiquiatrico, 73,7% (n=28) ndo fazem ou nunca
fizeram e 23,7% (n=9) fazem ou j& fizeram esse tratamento. A presenca de
algum grau de humor ansioso foi respondida por 84,2% (n=32), enquanto
15,8% (n=6) negaram sofrer desse sintoma. Além disso, sintomas como
tensdo, insbnia, dificuldades intelectuais e humor depressivo foram
assinalados por mais de 60% (n=23) dos participantes do estudo.
Conclusdo: Os efeitos da pandemia séo percebidos de maneira ainda mais
sensivel no sistema prisional. A necessidade de enfrentamento e medidas
resolutivas diante das repercussdes negativas na saude mental dos
profissionais de saude do sistema prisional é imprescindivel.
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l. INTRODUCAO

A pandemia da COVID-19 é, de longe, 0 maior
surto de pneumonia atipica, desde o surto de Sindrome
Respiratdria Aguda Grave (SARS) em 2003. Nas semanas
seguintes ao surto inicial, o nimero total de casos e mortes
excedeu os de SARS (PFEFFERBAUM, NORTH, 2020).
A Organizacdo Mundial da Satude (OMS) declarou o surto
da COVID-19, estado de saude publica emergéncia de
interesse internacional (OMS, 2020).

Devido a rapida propagacdo da doenca, varios
paises adotaram a quarentena como medida para reduzir a
dispersdo do virus (OMS, 2020). Esta medida envolve
isolamento social, mudancas na rotina e perda de
liberdade. Evidéncias recentes indicam impactos
psicoldgicos, devido a determinacdo da quarentena como
medida de contencdo de outras epidemias (DESCLAUX et
al., 2017; JEONG et al., 2016). Sintomas psicopatolégicos
de estresse pds-traumatico, ansiedade e depressdo podem
acometer, principalmente, profissionais de salde e pessoas
de baixa renda (BROOKS et al., 2020).

Uma das premissas para controle, precaucdo e
medidas de evitar o virus é a ndo aglomeracdo, mas tais
aspectos estdo, infelizmente, longe de se tornarem uma
realidade em ambientes como o sistema prisional. A
penitencidria é o local onde se mantém o individuo privado
de liberdade e constitui-se de edificagdo construida com
meios diversos para evitar a fuga ou evasdo do individuo
(DELMAS-MARTY, 2004).

Prognosticos incertos, escassez severa de recursos
para testes, tratamento e cuidados de salde, imposi¢do de
medidas de salde publica que violam as liberdades
pessoais e mensagens conflitantes das autoridades estdo
entre 0s principais estressores que, sem duvida,
contribuirdo para a disseminacdo emocional, anglstia e
aumento do risco de doenca psiquiatrica associada a
COVID-19 (MALTA, 2020).

Uma revisao recente de sequelas psicoldgicas em
amostras de pessoas em quarentena e de saude dos
prestadores de cuidados revelou numerosos aspectos
emocionais, incluindo estresse, depressdo, irritabilidade,
insdnia, medo, confusdo, raiva, frustragdo e tédio. Além
disso, vé-se a presenca de estressores especificos na
penitencidria, como maior duracdo do confinamento,
suprimentos inadequados, dificuldade em obter assisténcia
médica e medicamentos e perdas financeiras resultantes
(FERGUSON, 2020). Pesquisas anteriores mostraram que
0 impacto psicolégico pode ocorrer em ambos, 0s
profissionais de salde e sobreviventes da SARS, durante
seu surto (LEE et al., 2007; LU et al., 2006; MCALONAN
et al., 2007). Resultados semelhantes também foram
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relatados nas descobertas anteriores ao MERS (LEE et al.,
2018).

A Sindrome de Burnout também foi relatada por
profissionais de salde envolvidos na assisténcia a
pacientes durante uma epidemia causada por outro tipo de
coronavirus, que ocorreu na Coreia, em 2016. Embora essa
condicédo seja geralmente estabelecida longitudinalmente e
esteja relacionada a fatores organizacionais (como clima
institucional, assédio moral, excesso de carga de trabalho,
baixos salarios, entre outros), a severidade da pandemia
pode desencadear exaustdo emocional (ORNELL, 2020).

Com base nas evidéncias de pesquisas anteriores,
h& motivos para especular que a condicdo de satde mental
dos trabalhadores do sistema prisional também pode ser
afetada durante o surto de COVID-19 (SHIGEMURA,
2020). No Brasil, pais em desenvolvimento com acentuada
disparidade social, baixos niveis de educacdo e cultura
humanitaria cooperativa, ndo existem pardmetros para
estimar o impacto desse fenémeno na saide mental ou no
comportamento da populacdo (SHIGEMURA, 2020).

Diante desse contexto atual, é extremamente
necessario avaliar esse impacto na salde mental nos
profissionais do sistema prisional, aléem de implementar
politicas publicas de sadde mental em conjunto com
estratégias de resposta a epidemias e pandemias antes,
durante e ap6s o evento. E preciso intervir nos
profissionais que trabalham no sistema carcerario. Dessa
forma, pretendeu-se responder quais foram 0s impactos na
salide mental dos profissionais de um sistema prisional em
Alagoas diante da pandemia da COVID-19.

1. MATERIAL E METODO

Trata-se de uma pesquisa quantitativa descritiva
do tipo prospectiva. A pesquisa buscou ser desenvolvida
em oito unidades do sistema prisional da cidade de Macei6
— Alagoas. As unidades foram o Presidio Baldomero
Cavalcanti de Oliveira, Presidio Cyridido Durval e Silva,
Presidio Feminino Santa Luzia, Casa de Custédia da
Capital, Centro Psiquiétrico Judicidrio Pedro Marinho
Suruagy, Nucleo Ressocializador da Capital, Presidio de
Seguranga Méaxima, Penitencidria de Seguranga Méxima e
Col6nia Agroindustrial Sdo Leonardo.

A amostra consistiu em profissionais concursados
que exercem atividade nas unidades do sistema prisional
da cidade de Macei6 - Alagoas. Para o célculo do tamanho
da amostra, foram utilizados os seguintes pardmetros: Z
(variavel reduzida) = 1,96; alfa (erro tipo | — proporcao) =
0,05; proporcdo = 0,45; erro toleravel = 0,05; resultando
em um n = 381 participantes. Entretanto, diante da
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pandemia do novo Coronavirus, estimou-se um nimero
muito menor do que o calculado.

Os individuos que aceitaram participar
voluntariamente deste estudo assinaram um termo de
consentimento livre e esclarecido (TCLE). A pesquisa foi
aprovada pelo Comité de Etica em Pesquisa (CEP), sob o
ntimero CAEE 32873620.1.0000.0039.

Foram incluidos profissionais que trabalham nas
oito unidades do sistema prisional da cidade de Macei6 —
Alagoas, sem distincdo de sexo, idade ou etnia. Foram
excluidos da pesquisa: profissionais com capacidade
cognitiva prejudicada que o incapacite de responder o
questionario ou profissionais analfabetos.

Ap0bs assinatura do TCLE, foram realizadas as
seguintes etapas: Questiondrio de caracterizagdo da
amostra contento quatorze (14) perguntas relacionadas ao
local de trabalho, idade, sexo biolégico, etnia, renda,
profissdo, carga horaria de trabalho, se possui o
diagnostico de ansiedade/depressdo, se faz/fez tratamento
psiquiatrico, com quem mora, se tem/teve algum familiar
infectado, se foi infectado e, por fim, se precisou se isolar
da familia por algum motivo.

A andlise dos dados foi tabulada pelos
colaboradores do projeto através do formulério do Google
Forms.

II. RESULTADOS E
DISCUSSAO

International Journal of Advanced Engineering Research and Science, 10(5)-2023

A relevancia dos aspectos emocionais durante
processos epidémicos tem levado autores a identificar,
junto a ocorréncia de COVID-19, uma “pandemia do
medo” ou a “coronafobia” (ORNELL, 2020).

Com base em evidéncias de pesquisas anteriores,
especula-se motivos de que a condigdo de salde mental
dos trabalhadores do sistema prisional também pode ser
afetada durante a pandemia de COVID-19 (SHIGEMURA,
2020).

ORNELL et al. Afirmavam que em uma
pandemia, 0 medo aumenta os niveis de ansiedade e
estresse em individuos saudaveis e intensifica os sintomas
naqueles com desordens psiquiatricas preexistentes.

O questionario desenvolvido pelo projeto
consegue mensurar algumas repercussdes psicoldgicas e
psiquiatricas que os profissionais de um sistema prisional
tém enfrentado devido a pandemia da COVID-19, o que é
um aspecto positivo, j& que, a partir de tais dados, é
possivel tragar metas para elevar a qualidade de vida de
tais profissionais. Contudo, diante da modificacdo da
rotina e o presente projeto utilizar da tecnologia de um
aparelho mével que possua acesso a internet, houve um
resultado consideravelmente menor que o esperado de
respostas ao questionario. Este estudo incluiu 38
participantes, sendo estimado inicialmente um n de 381
participantes.

Dos participantes 68,4% (n = 26) ndo foram infectados pelo novo coronavirus.

12- Foi infectado(a) pela COVID-197

38 resposias

@ Sim
@® Nao

» Prefire ndo responder

Fonte: Google forms

Observa-se que, dos 38 participantes, 71,1% (n =27) ndo possuem diagnostico de ansiedade/depressdo enquanto

26,3% (n=10) possuem tal diagndstico.
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10- Possui o diagndstico de ansiedade/depressao?

38 respostas

@® Sim
@ Nio
@& Prefiro ndo responder

Fonte: Google forms

Em relacdo ao tratamento psiquiatrico, 73,7% (n=28) ndo fazem ou nunca fizeram e 23,7% (n=9) fazem ou ja
fizeram esse tratamento.

11- Faz ou ja fez tratamento psiquitrico?

38 respostas

® Sim
® Nio

@ Prefiro nao responder

Fonte: Google forms

A presenca de algum grau de humor ansioso foi respondida por 84,2% (n=32), enquanto 15,8% (n=6) negaram
sofrer desse sintoma.

15- HUMOR ANSIOSO - inquietude, temor do pior, apreensgo quanto ao futuro ou presente,
irritabilidade:

38 respostas

® 0 - Auséncia

® - ntensidade ligeira

@ 2- intensidade média

® 3 intensidade forte

@ 4 intensidade maxima (incapacitante)
@ 5 prefiro ndo responder

28 9%

Fonte: Google forms

Além disso, sintomas como tensdo, insonia, dificuldades intelectuais e humor depressivo foram assinalados por mais
de 60% (n=23) dos participantes do estudo.
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18- INSONIA - dificuldade de adormecer, sonhos pencsos, sono interrompide, seho

insatisfatorio, fadiga ac acordar, pesadelos, terrores noturnos;

38 respostas

Fonte: Google forms

® (- auséncia

@ 1 intensidade ligeira

0 Z-intensidade media

® - inensidade forte

@ 4- intensidade maxima (incapacitante)
® 5- prefiro ndo respondar

20 - HUMOR DEPRESSIVO - perda de interesse, humor variavel, indiferenca as atividades de

rotina, despertar precoce, depressio;

38 respostas

Fonte: Google forms

Os impactos na saude mental dos profissionais do
sistema prisional sdo evidentes, as mudancas exigidas com
o0 isolamento social trouxeram prejuizos emocionais.

Além disso, percebeu-se, por parte dos
pesquisadores, uma maior dificuldade de acesso aos
profissionais do sistema prisional, por conta das situagdes
adversas da pandemia do novo coronavirus que,
infelizmente, ainda assola a sociedade.

\VA CONCLUSOES

Os efeitos da pandemia séo percebidos de maneira
ainda mais sensivel no sistema prisional. A necessidade de
enfrentamento e medidas resolutivas diante das
repercussdes negativas na salde mental dos profissionais
de salde do sistema prisional é imprescindivel. Além dos
traumas provocados pelo periodo pandémico as medias
restritivas para evitar a contaminagdo e disseminacdo do
virus continua e implica diretamente na qualidade de vida
desses profissionais.

O trabalho reuniu conhecimento acerca da saude
mental, da emergéncia do cuidado para com esses

www.ijaers.com

® 0-auséncia

® ‘- intensidade lgeira

® 2- intensidade média

® - intensidade forte

@ <4- inlensidade maxima (incapacitante)
&- prefiro ndo responder

profissionais do sistema prisional, fatores protetivos no
desenvolvimento de transtornos mentais e, também,
exemplos de possiveis intervencbes em diferentes
momentos da pandemia, porém, é preciso levar em
consideracdo o0s vieses e dificuldades encontradas
necessitando o mesmo ser aprofundado posteriormente.
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Abstract— Introduction: Renal Failure is a pathology that affects about
10% of the world population, which has the possibility of treatment, in
the most serious cases, renal replacement therapy (RRT). The main
evidence of care in the Intensive Care Unit is fundamental for safe and
effective performance Methodology: integrative review formulated
through research in original articles using the PICO method, the
research took place from May to July 2021 using the following
descriptors: Renal Failure, Care of Nursing and Intensive Care Unit in
the following databases: Latin American and Caribbean Literature on
Health Sciences Information (LILACS), Virtual Health Library (BVS),
Scientific Electronic Library Online (SciELO) and BDENF respecting
the limits for publication between 2016 and 2021. Results: Nursing
actions are guidelines regarding food balance and fluid intake,
management of intradialytic complications and their prevention, such as
monitoring signs of acceleration, administration of anticoagulants,
antiemetics, saline solution acid-base control and access route
maintenance. Conclusion: The use of care protocols and in this
environment streamlines the work of the professional nurse in managing
the intradialytic occurrence, continuing education and offering training
are essential for adequate care.

Resumo— Introducdo: A Insuficiéncia Renal é uma patologia que atinge
cerca de 10% da populacdo mundial, que tem como possibilidade de
tratamento, nos casos mais graves, terapia renal substitutiva (TRS). As
principais evidéncias do cuidado na Unidade de Terapia Intensiva sdo
fundamentais para uma atuacéo segura e eficaz Metodologia: revisdo
integrativa formulada por meio de pesquisa em artigos originais
utilizando o método PICO, a pesquisa ocorreu no periodo de maio a
julho de 2021 utilizando os seguintes descritores: Insuficiéncia Renal,
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Cuidados de Enfermagem e Unidade de Terapia Intensiva nas seguintes
bases de dados: Literatura Latino-Americana e do Caribe de
Informacdo em Ciéncias da Saude (LILACS), Biblioteca Virtual em
Saude (BVS), Scientific Electronic Library Online (SciELO) e BDENF
respeitando os limites para publicacdo entre 2016 e 2021. Resultados:
As acdes de enfermagem sdo orientagdes quanto ao equilibrio alimentar
e ingestdo hidrica, manejo das complicacdes intradialiticas e sua
prevencao, como monitoramento de sinais de aceleracao, administracao
de anticoagulantes, antieméticos, controle acido-basico com solugéo
salina e manutencdo da via de acesso. Conclusdo: A utilizacdo de
protocolos assistenciais e neste ambiente agiliza a atuacdo do
profissional enfermeiro no manejo da ocorréncia intradialitica, a
educacdo continuada e o oferecimento de treinamentos sdo essenciais
para um cuidado adequado.

INTRODUCTION

qualidade de vida e diminuir a morbimortalidade dos

A Doenca Renal é compreendida pela reduc¢do da filtragdo
glomerular, geralmente relacionada a doencas como
diabetes e hipertensdo. E uma patologia que afeta em torno
de 10% da populacdo mundial, que tem como
possibilidade de tratamento, nos casos mais graves, a
terapia renal substitutiva (TRS) implementada de trés
diferentes modos: hemodiélise, dialise peritoneal e
transplante renal.3

A doenca Renal causa em média 2,4 milhGes de mortes por
ano, e ha pelo menos 850 milhdes de pessoas acometidas
pela doenca em todo o mundo. No Brasil em torno de dez
milhdes de pessoas tem a doenca.t

Sabe-se que na Unidade de Terapia Intensiva ha pacientes
com diversos diagndsticos com patologias que causam
sofrimento, desequilibrios organicos e vulnerabilidades,
que necessitam de cuidados efetivos da equipe de salde
multidisciplinar capacitada.?

A terapia dialitica e os seus subtipos sdo as intervencdes de
escolha a pacientes internados na UTIl com problemas
renais, essa abordagem é definida como
Nefrointensivismo, e envolve trabalho em equipe, onde o
Profissional Enfermeiro é imprescindivel nesse processo.?

As complicagBes que ocorrem durante a sessdo de
hemodialise podem ser eventuais, porém algumas sdo
extremamente graves e fatais. A equipe de enfermagem
durante a sessdo deve monitorizar o paciente, evitando
complicacbes ao fazer o diagndstico precoce de
intercorréncias. O paciente deve ter extrema confiangca nos
profissionais prestativos, atenciosos e que estdo sempre
alerta para intervir quando necessario . Saber melhores
cuidados em ambito que exige dos profissionais cuidado
embasado em evidencias torna-se fundamental para
intervir e tomar condutas corretas em tempo habil, de
forma holistica e humanizada com intuito de melhorar a

www.ijaers.com

pacientes*

Il. HEADINGS

Tratou-se de uma revisdo integrativa que constitui uma
sintese rigorosa de todas as pesquisas relacionadas a uma
questdo especifica, que busca superar possiveis vieses em
cada uma das etapas, seguindo um método rigoroso de
busca e selecdo de pesquisas.®

E realizada em seis etapas: 1) Formulagio da pergunta
norteadora onde ocorre a determinacdo dos estudos
incluidos e a definigdo dos sujeitos e resultados a serem
alcancados; 2) Busca literéria, que deve ser ampla, com
pesquisa de forma eletr6nico e manual em diversas bases
de dados, garantido confiabilidade e representatividade da
amostra; 3) Coleta de dados, por meio de um instrumento
previamente elaborado para assegurar os dados extraidos e
evitar erros de transcricdo; 4) Analise critica dos estudos
incluidos, por meio da conversdo dos dados em subgrupos
a partir de tabelas, graficos ou quadros; 5) Discussdo dos
resultados, através da comparagdo dos resultados
encontrados a literatura pertinente e identificacdo de
lacunas de conhecimento; e por Ultimo 6) Apresentacédo da
revisdo integrativa, realizada de forma clara e na integra
para o leitor avaliar de forma critica.

A questdo de pesquisa compreende a abordagem do
profissional Enfermeiro frente ao paciente com Doenca
Renal na Unidade de Terapia Intensiva. Na metodologia
PICO, acrbnimo para: paciente, intervencao, comparacao e
“Outcomes’’, palavra em inglés que significa resolucéo, se
estrutura da seguinte forma neste estudo: Paciente: Pessoas
acometidas pela Doenca Renal; Intervencdo/ Topico de
interesse: AcOes de Enfermagem para pacientes com
Doenca Renal na Unidade de Terapia Intensiva;
Comparacao/Intervencdo: ndo se aplicou nesta pesquisa;
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“’Outcomes ”/Desfecho: Aperfeigoar o conhecimento sobre
as acbes de Enfermagem ao Doente Renal e evidenciar
lacunas de conhecimento.

A producdo desta pesquisa aconteceu de maio a julho de
2021. A busca bibliografica foi realizada por meio dos
seguintes descritores controlados: Insuficiéncia Renal
“AND’’ Cuidados de Enfermagem “’AND’’ Unidade de
Terapia Intensiva. Os Descritores ndo controlados: Doenga
Renal “°AND’’ Hemodialise ’AND’’ Enfermagem, nas
seguintes bases de dados, Biblioteca Virtual em Salde
(BVS) englobando a Literatura Latino-Americano e do
Caribe de Informacdo em Ciéncias da Saude (LILACS) e
BDENF, Scientific Electronic Library Online (SciELO)
respeitando os limites de publicacéo entre 2016 a 2021.

Foram encontrados ao todo 84 artigos nas bases de dados,
sendo selecionados 23 artigos que tratavam da tematica
abordada pelo atual trabalho. Apés leitura dos estudos
selecionados para andlise 13 foram descartados, pois néo
atendiam ao objetivo da pesquisa. Ap6s verificar todos 0s
critérios de elegibilidade 10 artigos fardo parte desta
revisdo sendo na base de dados SCIELO 04 (quatro) no
BDEENF e 05 (cinco) e LILACS 01(um).

International Journal of Advanced Engineering Research and Science, 10(5)-2023

Como critérios de inclusdo para pesquisa: artigos originais
disponiveis gratuitamente na integra, em lingua
portuguesa, publicados entre 2016 a 2021, que tenham os
cuidados de Enfermagem na Unidade de Terapia Intensiva
ao paciente com Doencas Renais como assunto principal.
Foram excluidos artigos fora do tempo limitado, que ndo
sdo0 escritos em portugués, teses, dissertacdes e
monografias, revisdes de literatura e producBes que néao
abordam a temética.

I11.  FIGURES AND TABLES

A seguir serdo apresentados os resultados da pesquisa, no
qual foram analisados os artigos selecionados para o
estudo. Nota-se que a atuacdo do Enfermeiro com relacéo
a paciente internados na Unidade de Terapia Intensiva sdo:
dieta e ingesta de liquidos equilibrada, monitoramento dos
sinais vitais, intervencdo nas intercorréncias intradialiticas
e manipulacdo correta do sistema, permeabilidade de
acesso, monitoramento de exames que se referem
equilibrio acidobasico do organismo, a atuagdo do
profissional é proporcional & gravidade da leséo renal.

Table.1: Sintese dos artigos incluidos na revisdo. Teresina, Piaui, Brasil, 2021

Autores/Ano/Pais | Desenho/Amostra Objetivo Principais Resultados
Populacao
Melo et al.,2020 136  enfermeiros | Avaliar O conhecimento sobre a IRA foi de 44,96%, considerado

de sete hospitais | conhecimento
publicos de grande
porte.

com injdria

e a

pratica assistencial
dos enfermeiros no
cuidado do paciente
renal
aguda em unidade

inadequado. O maior indice de acerto foi sobre: controle
acidobasico e de eletrdlitos (85,3%), manutencdo do
acesso para dialise (83,8%) e controle hidroeletrolitico
(83,1%).

Os cuidados que apresentaram maior fragilidade foram:
realizar ajustes de dieta, com limitagbes de liquidos e

de terapia intensiva. | medicamentos que regulam as trocas hidricas e
eletroliticas
Souzaetal,, 2017 | Consulta de 37 | Tragar o perfil dos | A implantacdo de protocolos clinicos pode contribuir para
prontudrios  dos | pacientes com IRA | facilitar a gestdo da média de internamento dos pacientes
pacientes submetidos a | de UTI segundo as patologias. Sabe que os pacientes que
internados na UTI | hemodidlise e uma | necessitam ser monitorados precisam ser tratados nestas
do Hospital do | UTI. unidades, pois eles apresentam melhores taxas de
interior de sobrevida quando tratados em UTI’s
Pernambuco  no
periodo de julho a
dezembro de 2014
Lopes etal., 2018 | Analisaram-se 77 | Identificar 26%(n=31) dos pacientes apresentou pelo menos um tipo

prontuérios na

UTI. risco/causais

Aguda (IRA).

principais fatores de

para

Insuficiéncia Renal

de complicacdo durante as sessdes, sendo a hipotensdo
arterial a de maior prevaléncia. A atuacdo do enfermeiro:
monitorizacdo rigorosa do balango hidroeletrolitico e
precaugdes quanto a dosagem, administracdo e interacéo
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medicamentosa, principalmente em drogas potencialmente
nefrotdxicas

Ferreira et al, | 11 portadores de | Descrever os | Evidenciaram preocupac¢do quanto ao tempo de internagdo
2018 doenca renais | saberes de clientes | e de permanéncia dos equipamentos preocupacgdo
cronicos aptos ao | renais cronicos | emergente, nem sempre considerada quando se pensa em
transplante,  em | sobre o transplante | terapia de substituicdo, é a estética corporal.
hospital renal e discutir as
universitario. contribuicbes desses
saberes nos
cuidados educativos
de Enfermagem.
Montanari et al., | Estudo Identificar os fatores | Sugere-se que esses fatores de risco sejam monitorados
2019 retrospectivo, relacionados ao | permitindo que o enfermeiro opte por intervences e agdes
transversal, com | risco de perfusdo

analise descritiva.

renal ineficaz,

de enfermagem com foco no sistema renal prevenindo o
desenvolvimento da doenca.

Grassi et al., 2017 | 98 pacientes com
LRA em
tratamento
hemodialitico

internados em UT.

Identificar
prevaléncia de
diagnosticos  (DE),
resultados (RE) e
intervengoes de
enfermagem  (IE)
em pacientes com
lesdo renal aguda

(54%) pacientes todos totalmente dependentes dos
cuidados de enfermagem. Os DE prevalentes; ocorreram
em 100% destes: risco de infeccdo, risco de perfusdo
gastrointestinal ineficaz, risco de perfusdo renal ineficaz,
volume de liquidos excessivos, risco de desequilibrio
eletrolitico, risco de volume de liquidos desequilibrados.

(LRA).
Silva; Matos 2019 | Trata-se de um | Identificar Apontou-se a prevaléncia da hipotensao
estudc_J _ compllcagées €M | como complicacdo intradialitica neste estudo,
quantitativo, pacientes e . 5
] indicam-se a lavagem do sistema com flush de solugdo

transversal e | submetidos 30 | salina, a inversdo das linhas do sistema da méquina de
descritivo, tratamento hemodialise, a alteragdo da ultrafiltracéo, a troca do
realizado em uma | hemodialitico ict de linhas/filtro da maauina de hemodidli

. sistema de linhas/filtro da maquina de hemodialise
Unidade e | internados em
Terapia Intensiva | nidade de Terapia
geral  de UM || tengiva,
Hospital
filantropico

Dentre os cuidados de Enfermagem na Terapia

Dialitica descrito? estdo: orientagdo do paciente acerca das
complicagBes ocasionados por sobrecarga hidrica e
problemas cardiovasculares, com intervencGes acerca do
consumo de sddio e &gua e dieta adequada. A ingestdo
como café, agua, frutas, legumes séo incluidos no volume
total de liquidos. Dessa forma o Enfermeiro deve
identificar fontes potenciais de desequilibrio, e indicar a
nutricdo adequada para o regime terapéutico. Esses
cuidados fazem parte da prevencdo do Diagndstico de
Enfermagem Volume de Liquidos Excessivos apresentado
no estudo® como presente em 100% dos pacientes
internados em tratamento dialitico.

www.ijaers.com

O estudo 7 descreve agbes do Enfermeiro no
atendimento ao paciente com Doenga Renal na UTI,
semelhante ao estudo® como: controle hidroeletrolitico
rigoroso, permeabilidade de acesso venoso, monitorizacgéo
de sinais vitais, anotar intercorréncias e atuar,
administracdo de medicacBes, atuar provendo conforto
fisico e psiquico ao paciente.

Em relagdo as intercorréncias intradialiticas no
estudo os resultados corroboram com a pesquisa de®'°,
onde a hipotensdo, e coagulacdo nos filtros estiveram
presentes, ainda discorrem sobre os cuidados de
Enfermagem nesse caso, como a utilizacdo de
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anticoagulantes no sistema dialisador, infusdo de soro
fisiologico e diminuicdo da temperatura do dialisador.

No estudo* cita as intervengdes de Enfermagem
referente as complicacBes intradialiticas, no caso de
hipotensdo é necessario diminuir a ultrafiltracdo, infusdo
de solucdo salina, posicdo de trendlemburg e
administracdo de oxigénio via cateter nasal. No caso de
hipertensdo anti-hipertensivos sdo utilizados como
nifedipina, captopril e aumento da filtracdo glomerular.
Com relacdo a ansiedade medicacBes psicoativas e
sedativos podem ser utilizados. No caso de nauseas e
vOmitos terapia com antieméticos. O tratamento para o
prurido inclui o uso de anti-histaminicos e
benzodiazepinicos. Os pacientes devem ser aconselhados a
tomar banhos rapidos e com 4&gua em temperatura
ambiente, além de utilizarem cremes hidratantes.

O Diagnostico e Sistematizagdo de Enfermagem
guiam e orientam O Enfermeiro no cuidado de pacientes, o
estudo 2 fala sobre os achados, intervencbes de
Enfermagem, sendo os principais Riscos de Infeccéo,
Volume de liquidos excessivo, Hipotermia, Fadiga,
Autocontrole ineficaz da sa(de, corroborando com a
pesquisa.®

No que se refere sobre o papel do Enfermeiro em
relagdo ao tratamento dialitico, como Educador e no
repasse a informag@es sobre seu caso, existe lacuna sobre o
conhecimento dos clientes, bem como quais informagdes
sdo repassadas. O estudo % reconhece que a orientagio
desse profissional desenvolvendo estratégias em relacdo a
patologia, vida saudavel, cuidados com a fistula
arteriovenosa, manifestacdes clinicas da doenga sdo acGes
de extrema importancia para adaptacdo do cliente p6s-alta
proporcionando  conhecimento e  participacdo no
tratamento.

IV. CONCLUSION

Verificou-se a partir desde estudo que os cuidados de
Enfermagem frente ao paciente com Insuficiéncia Renal na
Unidade de Terapia intensiva consistem primordialmente
em orientagdes com relacdo ao equilibrio alimentar e na
ingestdo de liquidos, manejo nas intercorréncias
intradialiticas e na prevencdo destas, como monitorizacdo
dos sinais vitais, administracdo de anticoagulantes,
controle acidobasico e manutencdo da via de acesso. As
intercorréncias citadas sdo: hipotensdo, hipertenséo,
nauseas e vomitos, distUrbios hidroeletroliticos.

Este estudo evidenciou a necessidade da educacdo
continuada para Enfermeiros atuantes na Unidade de
Terapia Intensiva acerca do tema, bem como a importancia
de mais estudos relacionados ao tema devido a grande
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ocorréncia de complicagBes em potencial no tratamento de
pacientes com Insuficiéncia Renal.

A pesquisa teve como limitacdo a escassez de estudos que
abordavam a Enfermagem no tratamento destes pacientes,
é recomendavel a utilizagdo de protocolos assistenciais a
fim de garantir a rapida intervencdo e diagnostico de
situacdes de risco para esse publico.
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(https://creativecommons.ora/licenses/by/4.0/). allows security personnel to respond to potential attacks quickly and
proactively. Through predictive modeling, Al can be used to prevent

attacks. Al also can recognize potential threats before they occur and
take action to avoid them by assessing past attacks and detecting
similarities. Creating automated incident response systems is another
important function of artificial intelligence in cybersecurity. These
systems can evaluate data, identify potential risks, and then work to
contain or mitigate the attack, minimizing damage and disruption.
Businesses must employ artificial intelligence in cybersecurity to protect
their networks and sensitive data from ever changing online threats.
Because of its ability to analyze vast volumes of data in real time and
automate incident response, Al is swiftly becoming into a key tool for
efficient cybersecurity in today's digital environment. In this paper, we
will discuss the role of Al in cybersecurity including its uses in threat
detection and prevention.

Keywords— Cybersecurity, Artificial
Intelligence  (Al), threat detection and
prevention, incident response system.

I.  INTRODUCTION large volumes of data and information to identify patterns
Artificial Intelligence is become a serious technology in the and anomalies which indicate potential cyber threats
fight against cybercrime. Artificial Intelligence-based (Bhatele et al., 2019a). These solutions are particularly
cybersecurity solutions can detect and prevent threats in real useful for detecting new and emerging threats that

traditional signature-based approaches may not use. Al is
also capable of quickly analyzing enormous volumes of
data, spotting trends, and learning from previous actions to
anticipate and avert assaults in the future. Problem detection

time, automate response actions, and can help organizations
stay ahead of cyber threats (Srivastava et al., 2021).
Cybercrime has been growing rapidly and traditional
security measures are no longer sufficient to protect against

advanced cyber threats (Shamiulla, 2019a). Al is a vital driven by Al can identify possible dangers instantly and cut
technology for cybersecurity because it can analyze and down on the time it takes to notice and address the problem.
identify threats, predict future attacks, and automate Automation of threat detection and response is the main
response actions. Al-based cybersecurity solutions can use advantage of Al in cybersecurity (Harel et al., 2017a). Al-
machine learning and deep learning algorithms to analyze based solutions can automatically respond to threats and

reduced the burden on human security analysts. This
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automation can also improve response times and Al can
respond to threats in real time all the time. This automation
can also help organizations to reduce the cost of
cybersecurity by minimizing the need for human analysts
(Xiaohua et al., 2021). Al can also help organizations to
improve their security posture by identifying vulnerabilities
in their respective systems and networks. By analyzing the
network traffic Al can identify potential weak points and
suggest techniques to mitigate these threats (Sadiku et al.,
2020a). This approach to cybersecurity can help
organizations prevent attacks before they occurred.
Organizations looking for protection of their networks and
sensitive data from growing cyber threats and are now
relying on the use of artificial intelligence in cybersecurity.
Organizations can proactively respond and mitigate the risk
of data loss and disruption by using Al to detect and prevent
attacks in real-time (Okutan & Eyiipoglu, 2021).

Creating automated incident response systems is an
important function of artificial intelligence in cybersecurity.
These systems can evaluate the data, identify potential risks
and then work to contain or mitigate the attack, minimizing
the damage and disruption. This is essential in the event of
widespread attacks. Human support might not be able to
respond in a timely enough manner. The use of Al in
cybersecurity has both advantages and disadvantages
(Zhang, Hamadi, et al.,, 2022). The most important
application of Al in cybersecurity is threat intelligence. Al
can analyze huge amounts of data from various sources that
identify patterns and trends that indicate potential cyber
threats (Sahoo & Yadav, 2022). By analyzing these data Al
can help organizations stay ahead of cybercriminals by
predicting and preventing future attacks. This threat
intelligence can help organizations to improve their incident
response capabilities by providing real-time information on
emerging threats. Al can also improve cybersecurity by
improving their authentication process and improve their
access control systems (Abbas et al., 2019). By using Al-
based biometric authentication systems the organizations
can ensure that only authorized users can have access to
their systems and networks. These systems can also detect
and prevent unauthorized access attempts by analyzing user
activities and can identify patterns that indicate potential
threats. Al can also enhance end-points of security by
detecting and responding to threats at the device level
(zhang, Ning, et al., 2022). By using Al-based powered
end-point security solutions organizations can detect and
prevent threats from infecting their devices even if they are
not connected to these networks. These solutions can also
help organizations to respond very quickly to threats by
automatically isolating infected devices from the network.
However, Al-based cybersecurity solutions also have some
challenges, without these Al cannot be wused in
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cybersecurity. The biggest challenge is the lack of
transparency in Al algorithms (de Azambuja et al., 2023). It
can be difficult to comprehend how an Al system makes
judgements, which makes it tough to have faith in these
systems. Another issue is the potential for false positives
from Al systems, which could result in pointless alarms and
more work for security analysts. Organizations should use
new technologies such as Al to stay ahead of the curve as
cyber risks evolve (Harel et al., 2017b). They can do this by
keeping their networks and data secure and allowing them
to focus on their key organization goals without having to
worry about cyber security concerns.

1.  ARTIFICIAL INTELLIGENCE TECHNIQUES
IN CYBER SECURITY

Al techniques have revolutionized the field of
cybersecurity. These are the techniques that enable
cybersecurity professionals to analyze large amounts of
data, detect anomalies and patterns and identify potential
threats before they become actual attacks (Thuraisingham,
2020). Following are some common Al techniques that are
being used in cyber security.

e Machine Learning

It is a type of Al that enable the systems to learn from data
without being explicitly programmed. Machine Learning
algorithms are trained on large datasets of both benign and
malicious traffic to detect patterns and identify potential
threats (Merat & Almuhtadi, 2015). ML is used for tasks
like malware detection, network intrusion detection, and
anomaly detection.

e Natural Language Processing

It is a type of Al that enables computers to understand and
interpret human language. NLP is used in cybersecurity to
analyze unstructured data sources like social media feeds
and online forums for potential threats.

e Deep Learning

It is a subset of ML that utilizes deep neural networks to
learn complex patterns from data. It is used in cybersecurity
for tasks like malware detection, phishing detection, and
fraud detection.

e Reinforcement Learning

It is a subset of ML that emphasizes judgement.
Reinforcement learning can be used in cybersecurity to train
systems to decide how to respond to attacks based on the
situation and the perceived level of threat.

e Computer Vision
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Itis an Al technique that enables computers to interpret and
analyze visual data. It is used in cybersecurity for tasks like
facial recognition and video surveillance.

e Expert Systems

These are the Al systems that mimic the decision-making
capabilities of a human expert in a particular domain. In
cybersecurity, these systems are used for tasks like intrusion
detection and response and vulnerability assessment.

I11. THREAT DETECTION USING ARTIFICIAL
INTELLIGENCE

Whether it is physical security, cybersecurity, or homeland
security. Threat detection is an essential component of
keeping people and organizations safe. Detecting and
eliminating threats in real-time has become easier, thanks to
advances in artificial intelligence technology (Shamiulla,
2019b). Security systems can detect risks and threats faster,
more accurately, and more efficiently thanks to Al-based
threat detection systems. Al-based threat detection systems
learn from massive volumes of data and find patterns that
can hint at potential dangers using algorithms and machine
learning techniques (G. A., 2022). Network traffic, video
surveillance footage, and social media feeds are just a few
of the data types that may be used for training Al algorithms
to identify and notify security personnel of potential
security breaches or threats (Soni, n.d.).

The use of deep learning techniques allows the algorithms
to learn from vast data sets and discover even tiny patterns.
That may suggest possible risks are one of the most
important aspects of Al-based threat detection. Deep
learning simulates the learning process of the human brain
using neural networks which allow the algorithms to
become more accurate over time by recognizing and
learning from new data points (Rehman, 2022). Security
teams can respond fast and stop possible risks from
developing into significant security events thanks to Al-
based threat detection which is very effective at spotting
threats in real time. These systems can simultaneously
analyze data from several sources which enables them to
identify and track threats across various systems and
networks (Jenis Nilkanth Welukar & Gagan Prashant
Bajoria, 2021).

Depending on the type of data and algorithms utilized,
threat detection systems based on Al can detect a variety of
dangers. These technologies for example can recognize
malware, phishing scams, and other online risks (Kuzlu et
al., 2021). Al can detect suspicious activity or behavior in
video surveillance footage such as unauthorized access or
theft in the context of physical security. Al can examine data
from social media feeds in homeland security to identify
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potential terrorist threats. Al for threat detection has several
advantages. Because Al-based systems are so effective and
precise and security teams can identify threats immediately
and take action. These systems are perfect for analyzing
data from several sources at once because they can swiftly
analyze massive amounts of data. The accuracy of Al
systems can also be improved over time by learning from
new data and adapting to it that lowering the possibility of
false positives (Sadiku et al., 2020b).

IV. ARTIFICIAL INTELLIGENCE BASED
APPROACHES IN CYBER SECURITY

Thanks to advances in computing technology our society is
rapidly changing (Mehra & Badotra, 2021). People's
everyday routines and employment are significantly
impacted by this. Some of these technologies have made it
possible to develop computers that have cognitive abilities
similar to those of humans, including the ability to learn,
make decisions, and solve problems. Al can analyze
enormous amounts of data, for instance, and can make
judgements in real time while using intelligence. Numerous
fields of research and technology benefit from the usage of
Al techniques (Achi et al., 2021). It's no secret that the
Internet is filled with a lot of personal data which leads to a
lot of cybersecurity problems. First, the amount of data
makes manual analysis all but impossible. Secondly, there
may be dangers based on Al or rising threats. Additionally,
the expense of preventing threats rises due to the high cost
of hiring specialists (Ansari et al., 2022). The development
and application of algorithms to identify those dangers
likewise involve a lot of time, money, and effort. Utilizing
Al-based techniques is one remedy for those problems. Al
is capable of quickly, correctly, and efficiently analyzing
massive amounts of data
(Cyber_Security Based_on_Atrtificial_Intelligence_for_Cy
ber-Physical_Systems, n.d.). An Al-based system can
predict future assaults that will be similar to those that have
already occurred by using threat history, even if the patterns
of those attacks vary. Al can handle vast data, find new and
significant changes in attacks, and continuously improve its
security system's response to threats. The application of Al
to cybersecurity has changed the traditional security
approach from reactive to proactive and assisting in the real-
time identification and mitigation of threats (Rawat et al.,
2022). Here are some of the Al-based approaches in
cybersecurity:

e Threat Detection and Analysis

Al-based threat detection systems can automatically
analyze vast amounts of data and identify potential security
threats. Machine learning algorithms can detect patterns and
anomalies in network traffic and identify malicious code in
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files and analyze user behavior to detect suspicious
activities (Bishtawi & Alzubi, 2022).

e Fraud Detection

Al-based fraud detection systems can analyze massive
amounts of data to detect fraudulent transactions or
activities. These systems can identify unusual patterns,
behaviors, and trends in financial transactions and help to
detect fraud in real-time (Benzaid & Taleb, 2020).

e User and Entity Behavior Analytics

UEBA is an Al-based approach that uses machine learning
algorithms to identify suspicious activities and behaviors in
user accounts and devices. It can detect malicious insiders
or compromised accounts which are challenging to detect
with traditional security methods.

e Incident Response

Al-based incident response systems can automate the
response to cyber threats that reduced the time required to
respond to an attack. These systems can analyze data from
various sources and provide actionable insights to the
security team to take appropriate action quickly (Bhatele et
al., 2019b).

e Chatbots and Virtual Assistants

Al-powered chatbots and virtual assistants can help to
automate routine security tasks, such as password resets and
account management. They can also provide instant
assistance to users helping them to resolve security-related
issues quickly.

e Threat Intelligence

Al-based threat intelligence systems can analyze massive
amounts of data from various sources to identify emerging
threats and vulnerabilities (Li, 2018). They can provide real-
time threat intelligence that helps organizations proactively
protect against cyber threats.

V. DISCUSSION

In the past few years, artificial intelligence has become a
significant tool employed in the field of cybersecurity
(Rekha et al., 2020). Organizations have started using Al-
based systems for the detection and prevention of
cyberattacks as a result of the volume and complexity of
cyber threats increasing daily.

a) Threat Detection using Al

The primary role of Al in cybersecurity is threat detection.
Systems for detecting threats in the past have focused on
signature-based strategies, which can only identify known
threats. However, these solutions are no longer as effective
due to the growing sophistication of cyber threats. However,
Al-based systems can identify both known and unidentified
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dangers by utilizing sophisticated algorithms and machine
learning models. Machine Learning is one of the most
commonly used Al techniques in threat detection (Ghillani,
2022). ML models can analyze large amounts of data and
identify patterns that are indicative of a threat. The models
are trained on datasets of both benign and malicious traffic
which allows them to learn to identify potential threats
accurately. For example, ML models can detect anomalous
network behavior which may indicate a potential
cyberattack. Deep Learning is another Al technique used in
threat detection. Deep Learning models use deep neural
networks to analyze and classify data. These models are
able to recognize intricate patterns and categorize them as
either good or bad. Deep Learning models, for instance, can
recognize and categorize malware, phishing scams, and
other cyber threats. Threat detection uses Natural Language
Processing (NLP), another Al tool. NLP models can analyze
unstructured data sources like social media feeds and online
forums to identify potential threats. The models can extract
information from text data and use it to improve threat
detection accuracy (Alhayani et al., 2021).

b) Threat Prevention using Al

Furthermore, to the threat detection, Al can be used for
threat prevention. Al-based systems can identify potential
threats and take proactive measures to prevent them from
causing harm. Here are a few examples of how Al is being
utilized to counter threats:

e Intrusion Prevention

Acrtificial intelligence-based intrusion prevention systems
can detect and stop intrusions before they enter the network.

e  Malware Prevention

Al-based antimalware systems can detect and prevent the
installation of malicious software.

e  Phishing Prevention

Al-based ant phishing systems can detect and prevent
phishing attacks by analyzing emails and identifying
suspicious content.

e Vulnerability Assessment

Al-based vulnerability assessment systems can identify
potential vulnerabilities in the network and take proactive
measures to mitigate them.

e Access Control

Al-based access control systems can identify potential
threats and deny access to unauthorized users.

VI. CONCLUSION

Artificial intelligence's place in cybersecurity is quickly
developing and becoming more and more important to
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businesses. Traditional methods of threat detection and
prevention are no longer adequate given the complexity and
sophistication of cyber threats, which are constantly
evolving. Al-based systems provide complex and cutting-
edge methods to counter cyber-attacks. To identify and stop
cyber risks, Al-based systems employ methods including
machine learning, deep learning, natural language
processing, predictive analytics, and behavioral analytics.
These systems have the ability to analyze enormous
volumes of data, find patterns, and make predictions that are
not achievable using conventional techniques. Additionally,
Al-based systems are a useful tool for businesses that want
to remain ahead of cyber threats since they can identify and
stop both known and new dangers. These systems are an all-
in-one cybersecurity solution since they can be used for
access control, vulnerability assessment, intrusion
prevention, malware prevention, and phishing prevention.
The application of Al in cybersecurity will develop along
with the technology. For their systems to remain safe from
cyber assaults, organizations will need to adapt and adopt
these cutting-edge solutions. Al will soon play a crucial role
in cybersecurity, and companies that invest in these
technologies will be better able to protect themselves from
online threats.
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Abstract— In recent years, there has been a significant increase in
demand for collagen biostimulators in aesthetic medicine. Collagen
biostimulators are compounds that increase the production of collagen
in the skin, improving the appearance and reducing the signs of aging.
Botulinum toxin is one of the most popular and consumed aesthetic
procedures worldwide, being widely used to reduce expression lines and
facial wrinkles. The combination of filler with hyaluronic acid,
botulinum toxin and collagen biostimulators has been frequently used in
facial harmonization, providing more natural and lasting results. A
possible hypothesis about the drug interaction between botulinum toxin
and collagen biostimulators, when used in the same session, is that the
combination of these treatments may interfere with each other's
effectiveness. Thus, the objective of this bibliographical review was to
evaluate the available studies on the drug interaction between
botulinum toxin and collagen biostimulators when used in the same
session. In this sense, it was observed that the combined use of
botulinum toxin and collagen biostimulators requires caution and
attention when choosing the application technique and the period of use
of botulinum toxin in relation to collagen biostimulators. The
interaction between the procedures due to their mechanisms of action
and inflammatory stimuli is evident.

Resumo— Nos Gltimos anos, tem havido um aumento significativo na
procura por bioestimuladores de colageno na medicina estética. Os
bioestimuladores de coldgeno séo compostos que aumentam a producao
de colageno na pele, melhorando a aparéncia e reduzindo os sinais de
envelhecimento. A toxina botulinica é um dos procedimentos estéticos
mais populares e consumidos em todo o mundo, sendo amplamente
utilizado para reduzir as linhas de expressdo e rugas faciais. A
combinacédo de preenchimento com acido hialurdnico, toxina botulinica
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e bioestimuladores de colageno tem sido utilizada frequentemente na
harmonizacdo facial, proporcionando resultados mais naturais e
duradouros. Uma possivel hipdtese sobre a interacdo medicamentosa
entre a toxina botulinica e os bioestimuladores de colageno, quando
utilizados na mesma sessdo, é que a combinacdo desses tratamentos
pode interferir na eficacia um do outro. Dessa maneira, o objetivo dessa
revisdo bibliografica foi avaliar os estudos disponiveis sobre a
interacdo medicamentosa entre a toxina botulinica e 0s
bioestimuladores de colageno quando utilizados na mesma sessao.
Nesse sentido, foi observado que a utilizagdo combinada de toxina
botulinica e bioestimuladores de colageno requer cautela e atencdo na
escolha da técnica de aplicagdo e no periodo dautilizagdo da toxina
botulinica em relacdo aos bioestimuladores de colageno. Fica evidente
a interacao entre os procedimentos divido aos seus mecanismos de acao
e os estimulos inflamatoérios.

INTRODUCAO

Esses procedimentos séo relativamente simples e ndo

Nos dltimos anos, tem havido um aumento
significativo na procura por bioestimuladores de colageno
na medicina estética. Os bioestimuladores de colageno séo
compostos que estimulam a producéo de colageno na pele,
melhorando a aparéncia e reduzindo os sinais de
envelhecimento. Esses produtos tém sido utilizados em
diversos procedimentos estéticos, como o preenchimento
facial e a revitalizacdo da pele, e tém demonstrado
resultados satisfatorios. Além disso,o0s bioestimuladores de
coladgeno possuem um perfil de seguranga favoravel e séo
bem tolerados pelos pacientes. Esses fatores tém
contribuido para a crescente demanda por esses produtos
na pratica clinica (CARRUTHERS, 2018).

A toxina botulinica é um dos procedimentos
estéticos mais populares e consumidos em todo o mundo,
sendo amplamente utilizado para reduzir as linhas de
expressdo e rugas faciais. Segundo a Sociedade Brasileira
de Dermatologia, em 2019, a toxina botulinica foi o
procedimento  estético mais realizado no pais,
representando cerca de 39% de todos os procedimentos
estéticos ndo cirdrgicos. Dados semelhantes também foram
encontrados em outros paises, como nos Estados Unidos,
onde a toxina botulinica foi o procedimento estético mais
popular em 2021, de acordo com a Sociedade Americana
de Cirurgides Plasticos (SDB, 2021).

A toxina botulinica € uma substancia neurotoxica
que é utilizada para suavizar as rugas faciais e reduzir os
sinais de envelhecimento. Ela age bloqueando os sinais
nervosos que controlam a contragdo muscular, resultando
em uma reducdo temporaria na atividade muscular. A
toxina botulinica (TB) tem sido utilizada com sucesso em
diversos procedimentos estéticos, como o tratamento das
linhas de expressdo na testa, ao redor dos olhos e boca,
bem como na reducdo da hipertrofia do mdsculo masseter.
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invasivos, com pouco ou nenhum tempo de recuperagdo, o
que os torna populares entre os pacientes. Além disso, 0s
efeitos da toxina botulinica sdo temporarios, o que
significa que os pacientes precisam de tratamentos de
manutencdo regulares para manter os resultados. Esses
fatores tém contribuido para o aumento da popularidade da
toxina botulinica na prética clinica (MATARASSO, 2019).

A harmonizagdo facial € uma abordagem estética
que visa melhorar a aparéncia facial geral de um individuo,
levando em consideracdo a proporcao, simetria e equilibrio
facial. Nos ultimos anos, se tornou uma tendéncia
crescente na combinacdo de diferentes procedimentos
estéticos para alcancar uma harmonizacéo facial completa.
A combinagdo de preenchimento com &cido hialurdnico,
toxina botulinica e bioestimuladores de colageno tem sido
utilizada frequentemente na harmonizacdo facial,
proporcionando resultados mais naturais e duradouros.
Esses procedimentos podem ser utilizados para corrigir
assimetrias faciais, realcar a projecdo do queixo e
mandibula, suavizar as linhas de expressdo e melhorar a
aparéncia da pele (STOCCHERO, 2020).

De acordo com as informagbes fornecidas por
Goh et al. (2021), a combinagdo de procedimentos
estéticos pode ser realizada em uma Unica sessdo, 0 que
pode reduzir o tempo e o custo do tratamento. No entanto,
é importante que os profissionais que realizam esses
procedimentos tenham conhecimento e habilidade
adequados para garantir resultados satisfatorios e seguros
(GOH et al., 2021).

Uma possivel hipétese sobre a interacdo
medicamentosa entre a toxina botulinica e o0s
bioestimuladores de colageno quando utilizados na mesma
sessdo é que a combinagdo desses tratamentos pode
interferir na eficacia um do outro. Embora ndo haja muitos
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estudos sobre a interacdo entre esses tratamentos, é
importante considerar que a toxina botulinica e os
bioestimuladores de colageno tém diferentes modos de
acdo e podem afetar o metabolismo da pele de maneiras
diferentes. O uso de bioestimuladores de colageno pode
levar a um aumento na producdo de colageno e elastina,
enquanto a toxina botulinica atua bloqueando a liberacao
de acetilcolina, impedindo a contracdo muscular. Portanto,
a interacdo entre esses tratamentos pode afetar
negativamente a eficicia de ambos. Mais estudos séo
necessarios para entender melhor a interacéo entre a toxina
botulinica e os bioestimuladores de colageno, e €
importante que os profissionais de salude que realizam
esses tratamentos considerem cuidadosamente a
possibilidade de interagdo medicamentosa ao planejar o
tratamento de seus pacientes (EL-DOMYATI et al. 2018).

O objetivo dessa revisao bibliografica é avaliar os
estudos disponiveis sobre a interacdo medicamentosa entre
a toxina botulinica e os bioestimuladores de colageno
quando utilizados na mesma sessdo. A revisdo buscara
identificar a natureza dessa interacdo, Seus possiveis
efeitos sobre a eficacia e seguranca dos tratamentos, bem
como as estratégias que podem ser adotadas para
minimizar os riscos associados. A revisdo bibliografica
proposta podera contribuir para uma melhor compreenséo
da interacdo entre a toxina botulinica e os bioestimuladores
de colageno, fornecendo informacles Uteis para oS
profissionais de saude que realizam esses tratamentos.

Il. METODOLOGIA

Para a elaboracdo deste trabalho, foi realizada
uma andlise minuciosa de diversos materiais, incluindo
artigos, monografias, dissertagdes, teses, livros, sites e
revistas, tanto nacionais quanto internacionais. Os
materiais foram selecionados de acordo com a relevancia
para a teméatica em questdo e obtidos por meio dos bancos
de dados Google Académico e LILACS, disponiveis
através do Google Books.

Para esta revisao de literatura, foram utilizados 14
artigos.

Critérios de incluséo:

e Estudos publicados em periodicos revisados por
pares, em inglés, espanhol ou portugués.

e Estudos que avaliam a eficécia e/ou seguranca do
uso combinado de toxina botulinica e
bioestimuladores de coldgeno no tratamento
estético.

e Estudos que avaliam os resultados do tratamento
em pacientes adultos (com 18 anos ou mais) que
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procuraram tratamentos estéticos com essa
combinacdo de produtos.

e Estudos que incluem medidas objetivas de
eficacia e/ou seguranca, como avaliagdes clinicas,
fotografias antes e depois do tratamento,
questionarios de satisfacdo do paciente, exames
laboratoriais e histol6gicos.

e  Estudos publicados nos Gltimos 10 anos.

Critérios de exclusao:

e Estudos que avaliam o uso isolado de toxina
botulinica ou bioestimuladores de colageno em
tratamentos néo estético.

e Estudos que avaliam o uso de outras substancias
combinadas com toxina botulinica ou
bioestimuladores de colageno.

e Estudos que avaliam o uso dessas substancias em
outras indicagbes que ndo sejam o tratamento
estético.

e Estudos que incluem pacientes com doencas
sistémicas ou outras condigdes que possam afetar
a seguranca e eficacia do tratamento.

e Estudos publicados em idiomas diferentes do
inglés, espanhol ou portugués

I1l. RESULTADOS E DISCUSSAO

Ao longo das buscas, foram encontrados 37
artigos, porém alguns apresentavam abordagens que nédo se
associavam com o objetivo do presente estudo. Nesse
sentido, as discussdes a seguir foram baseadas na anélise
minuciosa de 14 trabalhos de pesquisadores que
apresentam grande conhecimento na é&rea de toxina
botulinica e bioestimuladores.

1.1. Toxina botulinica

A toxina botulinica € uma das substancias mais
estudadas e utilizadas na medicina atualmente, mas a sua
descoberta ocorreu hd mais de dois séculos. Em 1817, o
médico alemdo Justinus Kerner descreveu pela primeira
vez a doenca do botulismo, causada pela ingestdo de
alimentos contaminados pela bactéria Clostridium
botulinum. Na década de 1920, o pesquisador americano
Edward Schantz conseguiu isolar a toxina botulinica e, na
década de 1950, ela foi utilizada pela primeira vez com
fins terapéuticos para o tratamento de distonias
musculares. A sua aplicagdo em procedimentos estéticos
iniciou na década de 1980, quando o oftalmologista
canadense Jean Carruthers notou a melhora da aparéncia
das rugas periorbiculares em pacientes tratados com toxina
botulinica para blefaroespasmo. Desde entdo, a toxina
botulinica tem sido amplamente utilizada em
procedimentos estéticos em todo o mundo, com grande
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sucesso e seguranga. A histdria da toxina botulinica é um
exemplo de como uma substancia toxica pode ser utilizada
para fins terapéuticos e estéticos, desde que seja
devidamente compreendida e manuseada por profissionais
capacitados (HAN, 2020).

A toxina botulinica é uma proteina neurotoxica
produzida pela bactéria Clostridium botulinum. A sua acéo
se da pela inibicdo da liberacdo de acetilcolina na juncéo
neuromuscular, impedindo a contracdo muscular e,
consequentemente, diminuindo a atividade motora (Figura
1). A toxina botulinica é administrada por meio de injecdes
intramusculares ou subcuténeas, e é utilizada em diversas
&reas da medicina, como tratamento de distonias, espasmos
musculares, hiperidrose, enxaqueca e também em
procedimentos estéticos para tratamento de rugas faciais.
Existem sete tipos de toxina botulinica identificados, sendo
0s tipos A e B os mais utilizados em tratamentos clinicos e
estéticos (GUPTA, 2022).

O mecanismo de ac¢do da toxina botulinica se da
pela sua capacidade de inibir a liberagdo de acetilcolina na
juncdo neuromuscular, impedindo a contracdo muscular.
Para que a acetilcolina seja liberada, ocorre a fusdo das
vesiculas sindpticas com a membrana pré-sinaptica,
processo mediado por proteinas SNARE (do inglés soluble
NSF attachmentprotein receptor). Dentre essas proteinas, a
SNAP-25 (do inglés synaptosomal-associatedproteinof 25
kDa) é um alvo especifico da toxina botulinica tipo A,
sendo fundamental para a fusdo das vesiculas sinépticas
com a membrana pré-sinéptica e, consequentemente, para
a liberacdo de acetilcolina. A toxina botulinica se liga a
SNAP-25 e promove a sua clivagem, impedindo a sua
interacdo com outras proteinas SNARE e, assim, inibindo
a liberagdo de acetilcolina. Entender o mecanismo de agéo
da toxina botulinica é fundamental para a sua aplicacao
clinica, bem como para o desenvolvimento de novas
terapias baseadas em neurotoxinas (RODRIGUES-
SIMOES, 2020).
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Fig.1: llustracdo do mecanismo de agéo da toxina
botulinica: A toxina botulinica age inibindo a liberagéo de
acetilcolina de neurénios colinérgicos da jungéo
neuromuscular, resultando na diminui¢do da contracdo
muscular. Ach: Acetilcolina.

1.2. Bioestimuladores de colageno

Os bioestimuladores de colageno sdo uma classe
de substancias utilizadas em procedimentos estéticos para
aumentar a producdo de coldgeno pelo organismo,
melhorando a qualidade da pele e reduzindo os sinais do
envelhecimento. Existem diferentes  tipos  de
bioestimuladores de colageno disponiveis no mercado,
sendo os mais utilizados o acido poli-L-latico (PLLA), o
hidroxiapatita de célcio e o acido hialurdnico reticulado. O
acido poli-L-latico é um polimero sintético que, quando
injetado na pele, estimula a producdo de colageno ao longo
do tempo, resultando em um efeito de lifting e
preenchimento. J& a hidroxiapatita de calcio (HA) é uma
substancia mineral que também estimula a producdo de
colageno, além de ter propriedades voluminadoras. O
acido hialurdnico reticulado, por sua vez, € uma forma
modificada do &cido hialurbnico, que também estimula a
producdo de colageno, além de preencher e hidratar a pele
(GOLD, 2010).

O acido poli-L-latico ¢ um bioestimulador de
colageno que age de forma gradual no tecido subcutaneo,
promovendo a produgdo de coldgeno pelos fibroblastos
(Figura 2). O mecanismo de ac¢do do acido poli-L-latico é
baseado na sua capacidade de estimular a reacdo
inflamatoria localizada, que desencadeia a proliferacdo de
fibroblastos e a producdo de novas fibras de colageno. O
resultado é uma melhora na aparéncia da pele, com um
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efeito de lifting e preenchimento natural.O tratamento com
acido poli-L-latico é realizado em sessdes, geralmente com
intervalo de quatro a seis semanas, para garantir um efeito
progressivo e duradouro.Apesar de ser considerado seguro
e eficaz, o uso do acido poli-L-latico pode apresentar
alguns efeitos colaterais, como dor, vermelhidao, edema e
hematomas no local da aplicacdo (LEWIS, 2014).

A hidroxiapatita de calcio é um bioestimulador de
colageno utilizado na estética para tratar a flacidez e a
perda de volume facial. A sua acdo farmacoldgica baseia-
se na sua capacidade de estimular a producédo de colageno
pelos fibroblastos, promovendo uma melhora na qualidade
e na firmeza da pele. A hidroxiapatita de célcio é composta
por particulas esféricas de tamanho uniforme, que séo
suspensas em uma solucdo aquosa. Quando injetadas no
tecido subcuténeo, essas particulas estimulam a producgéo
de colageno tipo | e Il pelos fibroblastos (Figura 2). A
hidroxiapatita de calcio também é capaz de estimular a
neocolagénese, que é a formacdo de novas fibras de
coldgeno. A hidroxiapatita de calcio é um produto
biocompativel e reabsorvivel, o que significa que é bem
tolerado pelo organismo e ndo causa reagOes alérgicas. Os
efeitos adversos mais comuns associados ao uso da
hidroxiapatita de calcio sdo dor, edema, eritema e
hematomas no local da aplicacdo. Esses efeitos geralmente
desaparecem em alguns dias (DEGANELLO, 2016).

O é&cido hialurdnico (AH) é um polissacarideo
natural que esta presente no corpo humano, sendo um dos
principais componentes da matriz extracelular. Na estética,
alétm da utilizagdo como volumizadoré amplamente
utilizado como um bioestimulador de colageno para
melhorar a aparéncia da pele envelhecida e diminuir a
flacidez cutdnea. O AH atua estimulando a produgéo de
colageno pelos fibroblastos, resultando em uma pele mais
firme e elastica (Figura 2). Estudos sugerem que o AH
pode modular a expressdo de genes envolvidos na sintese
de colageno tipo | e Ill, bem como na degradacdo de
matriz extracelular, o que pode contribuir para seus efeitos
bioestimulantes sobre a pele (SUNDARAM, 2015).
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Fig.2: Esquema ilustrativo da a¢éo dos biestimuladores.
Os biestimuladores do tipo Acido poli-L-latico, Acido
hialurénico e Hidroxiapatita de calcio agem aumentando
a sintese de colageno, promovida pelos fibroblastos.

1.3. Interacéo toxina botulinica X
bioestimuladores de colageno

A toxina botulinica é comumente aplicada na
musculatura facial para tratar rugas dindmicas e flacidez
cutdnea. E importante destacar que a toxina botulinica
deve ser aplicada somente na musculatura alvo, evitando a
aplicacdo em outros tecidos adjacentes. A técnica de
aplicacéo deve ser realizada com precisdo e habilidade, de
modo a evitar efeitos indesejados e garantir a seguranca do
paciente. Apdés a aplicacdo da toxina botulinica, €
recomendado que o paciente evite exercicios fisicos
vigorosos e manipulacdo excessiva da regido tratada, a fim
de evitar a disseminacdo do produto para outros tecidos.
Também é importante orientar o paciente sobre possiveis
efeitos colaterais, tais como dor, hematoma, edema e
assimetria, e fornecer cuidados poOs-procedimento
adequados para minimizar o desconforto e garantir uma
recuperacdo mais rapida e eficiente (HEXSEL, 2014).

Os bioestimuladores de coldgeno podem ser
aplicados em diferentes camadas da pele, incluindo o
subcuténeo, o sistema musculo-aponeurético superficial
(SMAS) e a musculatura. O uso do bioestimulador de
coldgeno no subcutdneo tem como objetivo melhorar a
sustentacdo e hidratacdo da pele, além de reduzir a flacidez
e as rugas. Ja a aplicagdo no SMAS tem como objetivo
melhorar a aparéncia da face e pescogo, além de reduzir a
flacidez e a formagdo de rugas. A aplicacdo na
musculatura tem sido utilizada para melhorar a aparéncia
das méos, dos bracos e das pernas, além de ser efetiva na
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melhoria da celulite e da flacidez muscular (DE
ALMEIDA, 2018).

A aplicacdo de bioestimuladores de colageno na
musculatura é uma técnica utilizada para melhorar a
flacidez e o contorno facial, especialmente na regido do
terco inferior. Estudos mostram que o acido poli-L-latico e
a hidroxiapatita de calcio podem ser aplicados na
musculatura com bons resultados. O &cido poli-L-latico
estimula a producdo de colageno na éarea tratada,
melhorando a aparéncia da pele. Ja a hidroxiapatita de
calcio age como um preenchedor, ajudando a restaurar o
volume perdido (DE VASCONCELOS, 2019).

Os bioestimuladores de colageno sdo conhecidos
por sua capacidade de estimular a produgdo de colageno na
pele, porém, esse processo ndo é isento de efeitos
adversos. A aplicagdo de bioestimuladores de colégeno
pode causar uma reacdo inflamatéria local, que é uma
parte essencial do processo de cicatrizacdo e regeneracao
dos tecidos. No entanto, essa inflamagdo pode ser
exagerada em alguns casos, levando a edema,
vermelhiddo, dor e até mesmo formagdo de nddulos.
Estudos mostram que o processo inflamatorio
desencadeado pelos bioestimuladores de colageno é
complexo, envolvendo uma série de mediadores
inflamatdrios, como interleucinas, fatores de crescimento e
células imunoldgicas (KANG et al., 2018; FISCHER et al.,
2021).

A inflamacéo local é outro fator que pode reduzir
os efeitos da toxina botulinica na estética facial. Isso
porque a inflamagdo pode levar a ativacdo de células do
sistema imune, como macrdfagos e linfécitos, que podem
remover a toxina botulinica do local de aplicagdo. Além
disso, a inflamacéo também pode levar a um aumento da
contracdo muscular, o que pode comprometer o resultado
estético desejado. Por isso, é recomendado que o paciente
evite procedimentos invasivos ou manipulacdo excessiva
da regido tratada ap0s a aplicacdo da toxina botulinica (DE
BOULLE, 2015).

A utilizacdo simultanea de toxina botulinica e
bioestimuladores de colageno tem sido uma pratica comum
na medicina estética. Entretanto, a inflamacéo gerada pelos
bioestimuladores de colageno pode interferir na eficacia da
toxina botulinica, reduzindo seus efeitos estéticos (Figura
3). Um estudo de revisdo bibliogréfica realizado por Bitar
et al. (2021) abordou a interferéncia da inflamagdo na
eficicia da toxina botulinica em procedimentos estéticos.
Segundo os autores, a inflamagdo pode interferir na acéo
da toxina botulinica ao reduzir a sua absorcdo, além de
aumentar a atividade muscular, reduzindo os efeitos da
toxina. Outro estudo realizado por Hong et al. (2019)
também apontou que a inflamagdo causada pelos
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bioestimuladores de colageno pode interferir na acdo da
toxina botulinica, diminuindo sua eficécia (BITAR et al.,
2021).

Alguns estudos sugerem que a utilizacdo
simultanea de toxina botulinica e bioestimuladores de
colageno pode interferir nos efeitos estéticos desejados,
devido a inflamacdo gerada pelos bioestimuladores. A
inflamacdo pode resultar na degradacdo precoce da toxina
botulinica e, consequentemente, em uma reducdo da
duracdo do efeito desejado. Um estudo in vitro realizado
por Revenaugh et al. (2020) demonstrou que a combinagédo
de toxina botulinica e hidroxiapatita de célcio, um
bioestimulador de colageno, resultou em uma diminuicao
na eficAcia da toxina botulinica, quando comparada a
aplicacdo da toxina botulinica sozinha. O estudo também
mostrou que a degradacdo da toxina botulinica foi maior
na presenca de hidroxiapatita de célcio, sugerindo que a
inflamacdo gerada pelo bioestimulador pode interferir na
eficacia da toxina botulinica (REVENAUGH et al., 2020).

Porém, existem evidéncias de que a interferéncia
nos efeitos estéticos da toxina botulinica quando utilizada
simultaneamente com bioestimuladores de colageno pode
ser mitigada por meio da escolha cuidadosa da técnica de
aplicacdo e do intervalo de aplicacdo entre os dois
procedimentos. Um estudo clinico randomizado conduzido
por Wollina et al. (2019) avaliou a eficicia da combinagdo
de toxina botulinica e é&cido poli-L-latico, outro
bioestimulador de coldgeno, e observou que a combinagdo
resultou em um efeito estético satisfatério e duradouro
quando aplicados em é&reas diferentes. Os autores
destacaram a importdncia da selecdo adequada do
bioestimulador e da técnica de aplicacdo, visando
minimizar a inflamacdo e maximizar os efeitos desejados
(WOLLINA et al., 2019).

Bicestimuladores

J

Fig.3: Efeitos dos bioestimuladores na inibicdo da
contragdo muscular induzida pela toxina botulinica. Os
bioestimuladores promovem um processo inflamatério que
é capaz de reduzir os efeitos inibitérios da contragéo
muscular induzidos pela toxina botulinica.
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IV. CONCLUSAO

Em conclusdo, a utilizacdo combinada de toxina
botulinica e bioestimuladores de colageno requer cautela e
atencdo na escolha da técnica de aplicacéo e no periodo da
utilizagdo da toxina botulinica em relagdo aos
bioestimuladores de colageno. Fica evidente a interagdo
entre os procedimentos divido aos seus mecanismos de
acdo e os estimulos inflamatdrios. Dessa maneira, é
importante que os profissionais responsaveis por esses
procedimentos estejam cientes dos riscos e beneficios
envolvidos nessa combinacdo, a fim de garantir um
tratamento seguro e eficaz para seus pacientes e minimizar
possiveis interferéncias nos resultados estéticos desejados
da toxina botulinica. A avaliacdo cuidadosa desses fatores
¢ fundamental para alcancar resultados satisfatorios e
evitar quaisquer efeitos colaterais indesejados.
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Abstract— Endodontic treatment is responsible for cleaning and
shaping the root canals after they have been affected by diseases in their
pulp. However, some clinical complications that are inherent to the
treatment may occur, such as fracture of instruments inside the conduit,
perforations, and anatomical anomalies. When this occurs and it is not
possible to carry out an endodontic intervention, opt for endodontic
surgery. The aim of this study is to report a clinical case of endodontic
surgery in a lower molar with a fractured file and resorption process. A
patient was assisted who had a necrotic dental element, symptomatic,
mesial root with fractured file and distal root with resorption process
proven in the initial radiograph. In the first session, anesthesia, access
surgery, absolute isolation, irrigation with 2.5% sodium hypochlorite
were performed and an attempt was made to remove the fractured
instrument with an operating microscope and an ultrasound insert, but
this was unsuccessful. In this way, the dental element instrumented with
rotary files logic 25/05, dried and filled with thermoplasty technique,
using bioceramic cement. In the second session, endodontic surgery was
performed with removal of the fractured instrument. A 2-month follow-
up was performed, analyzing the pathology and symptomatology
regression. The patient was asymptomatic and undergoing tissue repair
in the mesial and distal root. It is possible to conclude with this clinical
case that endodontic surgery is feasible in cases of fractured instrument
and resorption process, thus allowing the remission of the pathological
process, paralysis of the infectious process and permanence of the
function and aesthetics of the dental element.

. INTRODUCTION

Endodontic treatment aims at chemical and
mechanical preparation to remedy pulpal and periapical
alterations, thus allowing the rehabilitation of the dental
element. The procedure consists of promoting the cleaning,
modeling and obturation of the root canal system to reduce
the number of microorganisms present and consequently
reduce the infection. However, conventional endodontic
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treatment may fail due to several clinical or accidental
complications, including poorly installed intraradicular
retainers, calcifications, and persistent infections (Cohen &
Hargreaves, 2017).

It is known that during endodontic treatment,
fracture of instruments is among the most reported accidents
and may be caused because of torsion or flexion forces, as
well as instrument fatigue. Canal obstruction can interfere
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with canal cleaning and shaping, which compromises
periradicular healing and negatively affects the outcome of
endodontic treatment. However, fracturing an instrument
during endodontic treatment is an unpleasant situation that
can happen to any professional who practices endodontics
daily (Leonardo, 2017).

External root resorption is a loss of tooth structure,
initiated by a mineralized area due to infection by
microorganisms, which can cause irreversible damage to the
tooth structure, requiring adequate treatment and
monitoring (CVEK, 1973; SJOGREN et al., 1997).

For resolution of complex cases, endodontic
surgery can be used. This surgery proposes to remove the
periapical lesion, apical curettage, apicectomy aiming at the
posterior closure of the apical foramen with biocompatible
material, capable of stimulating the formation of hard tissue
(Barbara et al., 2022).

The aim of this study is to report a clinical case of
endodontic surgery in a lower molar with a fractured file
and resorption process.

Clinical case report

The patient was approached in the triage sector of
the multidisciplinary clinic of the specialization course in
endodontics at IPE — Palmas — Brazil and was identified in
the initial radiograph fracture of a manual file in the mesial
root and process of resorption in the distal root (Figure 01).

The treatment was carried out in two sessions following the
following protocol:

1st session

Anesthesia was applied with Lidocaine 1:200000
(Dentsply/Sirona, Ballaigues - Switzerland). Later, tooth
prophylaxis was performed with a straight white CA brush
(Microdont, Socorro - SP) and Herjos prophylaxis paste
(Vigodent, Rio de Janeiro - RJ) and coronal opening with
drills 1014 and 3082 (KG Sorensen, Barueri - SP).

Absolute isolation was performed with a rubber
sheet (Madeitex, Sao José dos Campos - SP), Ostby
isolation arch (Prisma, Sao Paulo - SP) and various isolation
clamps (KSK, Rio de Janeiro - RJ) disinfection of the
operative field with 0.2% chlorhexidine (A Formula
compounding pharmacy, Sao Paulo - SP).

Initial exploration with a #10 K file
(Dentsply/Sirona, Ballaigues - Switzerland) was carried out
until the apical region of the tooth was perceived.
Subsequently, the preparation of the cervical third will be
carried out with a Logic file 25/05 and through the operating
microscope and ultrasound insert, an attempt was made to
remove the fractured instrument in the mesial root.
However, it was not successful. It was decided to perform
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the chemical and mechanical preparation on the mesial root
below the fractured instrument and on the distal root
conventional procedure.

During the entire instrumentation, irrigation was
performed with 2.5% sodium hypochlorite (Manipulation
Pharmacy — Formula and Action — Séo Paulo — SP), using a
10 mL Liier Slip plastic syringe (Advantive, Nanchanc
Jangxi - China) and a needle. disposable 25 x 0.55 (BD,
Curitiba - PR). 30 mL of irrigating solution were used.

The final irrigation was performed with 3 mL of
EDTA (Ethylenediaminetetraacetic acid) 17%
(Manipulation Pharmacy — Formula and Action — Sdo Paulo
— SP). First, 1 mL of 17% EDTA was introduced, followed
by ultrasonic vibration with a 25 IRRI S insert (VDW; Endo
Ultrasonic Files, Endodontic Synergy, Munich, Germany) at
a frequency of 30 kHz. The ultrasound insert was connected
to a piezoelectric ultrasound operating at 30 kHz (CVDent
1000; CVD Vale, Sdo José dos Campos, SP, Brazil), set at
power level 2, for a period of 20s. This process was repeated
2 more times. After this process, irrigation was performed
with 5 mL of 2% chlorhexidine gel and saline solution
(Farméacia Formula & Acdo, Sdo Paulo - SP. The canals
were dried with capillary tips (Ultradent Products, Inc,
South Jordan, Utah, USA) coupled to a high-power sucker
and absorbent paper cones (Tanari, Manacapuru - AM).

The obturation of the root canal system was
performed with a thermoplastified technique and
bioceramic obturator cement was used. The definitive
restoration with composite resin was performed after the
treatment and the final radiograph was taken with a
radiographic positioner (Indusbello, Londrina - PR) (Figure
02).

2nd Session (The second session will be held after 7 days)

With the aid of a 701 truncated conical drill JET
Carbide — Beavers Dental -Canada), at high speed and under
abundant irrigation with saline solution (Laboratério Far-
macéutico Arboreto Ltda. — Brazil), grinding was performed
on the buccal cortical bone, in the region just below tooth
#36 to join the points of disruption of the cortical bone af-
fected by the lesion itself. Afterwards, a chisel was also used
to continue removing the bone, now in a less invasive way
in the sense of not breaking the cystic capsule. A bone
pocket was opened to completely remove the lesion with the
help of the back of curettes.

After removing the entire surgical specimen, an
apicectomy was also performed in the mesiodistal direction
to form a 90° angle with the long axis of the tooth (Figure
03).
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During the entire removal of the apical portion of
the mesial root and removal of the fractured instrument, in-
tense irrigation with saline solution was maintained to wash
the surgical pocket, to completely remove necrotic remains
of the lesion, bone scrapings and the root apex that had
ended. to be removed (Figure 04). The surgical site was
cleaned and dried with sterile gauze. The suture was per-
formed with simple interrupted stitches in the region of the
relaxing incision on the sides and interdentally in the region
of the gingival papillae with Vicryl 4.0 thread (Brasuture Ind.
Com. Imp. Exp. Ltda. — Brazil). A periapical radiograph was
taken right after the completion of the procedure (Figure 06)
and anti-inflammatory medication was prescribed for six
days (Nimesulide 100 mg) and antibiotics for seven days
(Amoxicillin 500 mg). The suture was removed seven days
after the surgery and 2 months after the procedure were al-
lowed for follow-up.

Fig.2 - Obturation of root canals with bioceramic cement.
Source: Own authorship
A 2-month follow-up was performed, analyzing
the pathology and symptomatology regression. The patient

was asymptomatic and undergoing tissue repair in the me-
sial and distal root (Figure 05).

Fig.3 - Parendodontic Surgery
Source: Own authorship
Fig.1 - Initial X-ray

Source: Own authorship
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Fig.4 - X-ray right after endodontic surgery

Source: Own authorship

Fig.5 - Two-month follow-up X-ray

Source: Own authorship

1. DISCUSSION

Root resorptions are characterized by a non-
bacterial destruction of cementum or mineralized dentin due
to the interaction of clastic cells and dental hard and soft
tissues. The resorption that occurs in the permanent
dentition is considered pathological, that is, it is an
unwanted resorption. The resorption that occurs in the
deciduous dentition is considered favorable because it is
through root resorption that exfoliation of the deciduous
tooth occurs and subsequent eruption of the permanent
successor. They are classified as internal, when they
originate inside the root canals, related to the pulp, or
external, when they originate externally in the tooth in
contact with the periodontal surface of the dental root. In the
case in question, it is a pathological resorption of the
external type in the distal root, which was filled with
bioceramic material (Nascimento et al., 2006).

The choice of Mineral Trioxide Aggregate (MTA)
is justified by its physical-chemical properties and its
biocompatibility/bioactivity. Its mechanism of action, like
calcium hydroxide, promotes fundamental and targeted
processes of alkalinity, calcification, mineralization, and
tissue repair. It is a material widely indicated for clinical
situations in Endodontics, such as in endodontic surgeries,
intraradicular and furcation perforations, as a retrofilling
material, pulpotomy, pulp capping, as a cervical cap in
internal tooth whitening and as a stimulator of apicigenesis
and apexification (Laranjeira, 2021).
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Currently, the MTA bioceramic filling material has
been increasingly used by professionals in special cases.
This is due to its properties such as greater compatibility,
greater sealing, good antimicrobial activity, induction of
cementoblast and osteoblast formation and favoring
periodontal regeneration, which is fundamental. Therefore,
the physical, chemical, and biological properties of MTA
added to its clinical applicability indicate a propitious
performance of this material in dentistry. Several studies
have shown us that MTA can indeed induce repair in
periapical tissues and that it also has an excellent sealing
capacity and mechanical properties, even in contact with
moisture, characterizing itself as a good apical sealing
material (Sarzeda et al., 2019).

In addition to root resorption, the dental element
had a fragment of a file after a clinical accident, with greater
difficulty in removing it conventionally due to its apical
location. Thus, as it was not possible to remove it, we sought
to solve it through endodontic surgery. This, in turn, was
performed following the retrograde obturation technique,
where a cavity is made in the root apex and its subsequent
obturation (Khabiri et al., 2017).

Note, after surgery, the adequate filling of the
conduits without the file fragment and with the two-month
follow-up, it was already possible to observe the satisfactory
result with evidence of paralysis/decrease of reabsorption.

A cirurgia parendodontica € um procedimento que
permite a entrada ao local afetado, retirar o tecido
contaminado, analisar a raiz e o sistema de canais
radiculares, aplicar um bom material selador biocompativel,
favorecendo a regeneragdo do periodonto (MENDES et al.,
2018). Entéo este procedimento tem como via de acesso a
mucosa bucal e o alvéolo com a finalidade de resolver
tratamento  endoddntico

patologias  resistentes  ao

convencional.

Parendodontic surgery is indicated in cases where
conventional treatment or retreatment is not possible or
when no result has been achieved; in teeth with persistent
periradicular pathological process; poorly performed
endodontic treatment; in cases of root perforations or
periapical tissue with abnormal bodies; prosthetic crowns
and intraradicular posts that prevent endodontic retreatment
or when the root canal is calcified or obstructed by fractured
instruments. Generally, the indication is related to the
presence of persistent periapical infections, observed on
radiographs as a large radiolucent area. Another factor that
may generate the need for this surgery is the presence of a
dens in dente dental anomaly. The good result of this
surgical procedure depends, initially, on a correct indication,
good execution of the surgical technique, correct choice of
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retro obturator material, successful periodontal treatment,
and appropriate surgical cavity (Orso, 2006).

Contraindications can be of both general and local
origin. Those of general origin are related to the patient's
organic disorders such as: diabetes, kidney problems,
cardiovascular problems, hematological problems (blood
disorders), patients who use anticoagulants, patients who
have recently undergone radiotherapy in the face region,
allergies, etc.

Those of local origin are poor implantation of the
tooth in the bone, presence of bone loss, short root, poorly
filled canals that allow conventional endodontic retreatment,
injury of anatomical structures, lack of periodontal support.
It is also contraindicated in teeth with advanced periodontal
lesions, marked anatomical proximity (maxillary sinus,
nasal fossa, mandibular canal) and the presence of an acute
infectious process.

Certainly, the experience and skills of the dentist
are paramount factors. The applied technique, the systemic
conditions of the patient, the location, number of teeth and
dental classification, the amount and location of bone
resorption, as well as the previous condition of the root
canal treatment or retreatment, will directly influence its
success (Basso, 2019). The choice of endodontic surgical
technique will depend on the degree of complication,
difficulty, and condition of the tooth to obtain good
postoperative results.

1. FINAL CONSIDERATIONS

Removal of the fractured instrument through
endodontic surgery and subsequent filling with bioceramic
cement proved to be effective. Signs of new bone formation
were observed during the two-month follow-up, confirming
the solution to the problem and the success of the treatment,
thus avoiding an early extraction. It should also be noted
that extensive knowledge about therapeutic alternatives and
clinical prognosis is of paramount importance for the dentist
to be able to make the best treatment decision, seeking to
preserve, whenever possible, the dental element and keep it
in its function, even with low predictability. This surgery is
quite invasive, so we should only perform it as a last resort,
when the other procedures have not worked. Nowadays we
have a greater predictability of favorable results thanks to
the materials that are getting better, making possible an
appropriate choice for each case and to the techniques that
have evolved, causing less wear on the fabrics. In addition,
the radiographic follow-up and follow-up of each case is
extremely important.
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Abstract— Periodontal problems have a high prevalence in the general
population, these are characterized by loss of attachment, resulting in a
most inferior position of the free gingival margin, on any part of the
exposed root surface. It may be present in both arches, on the buccal and
lingual surfaces, and on any teeth. With the advancement of techniques and
advances achieved through technology, with the aim of optimizing the
physiological phenomenon of healing, additives have been developed.
Within this perspective, the present study aims to carry out a literature
review on the clinical application of Platelet-Rich Fibrin (PRF) as a
treatment for gingival recession. Seeking to increase the effectiveness and
reduce the discomfort of patients undergoing more invasive procedures,
such as the coronally advanced flap adjoining the subepithelial connective
tissue graft, the current gold standard. Platelet-rich fibrin (PRF) is a new
generation of platelet aggregates, which allows tissue regeneration, the
method used is characterized by a study supported by a bibliographic and
descriptive research. The advancement of surgical techniques is a
fundamental point for obtaining the success of the procedure. Therefore,
this work proposed to search the scientific literature for articles that
support the use of this membrane in conservative treatments in the
aesthetics and functionalities of the smile.

Resumo— Os problemas periodontais tém alta prevaléncia na populacio
em geral, sdo caracterizados pela perda de inser¢do, resultando em uma
posicdo mais inferior da margem gengival livre, em qualquer parte da
superficie radicular exposta. Pode estar presente em ambas as arcadas,
nas faces vestibular e lingual e em qualquer dente. Com o avanco das
técnicas e os avancos alcangados por meio da tecnologia, com o objetivo
de otimizar o fendmeno fisiol6gico da cicatrizagdo, foram desenvolvidos
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aditivos. Dentro dessa perspectiva, o presente estudo tem como objetivo
realizar uma revisdo de literatura sobre a aplicacdo clinica da Fibrina
Rica em Plaguetas (PRF) como tratamento para recessdo gengival.
Buscando aumentar a eficacia e diminuir o desconforto de pacientes
submetidos a procedimentos mais invasivos, como o retalho avancado
coronalmente adjacente ao enxerto de tecido conjuntivo subepitelial, o
padréo ouro atual. A fibrina rica em plaquetas (PRF) é uma nova geracgéo
de agregados plaquetarios, que permite a regeneracéo tecidual, o0 método
utilizado caracteriza-se por um estudo apoiado por uma pesquisa
bibliografica e descritiva. O avango das técnicas cirrgicas é ponto
fundamental para a obtencéo do sucesso do procedimento. Portanto, este
trabalho se prop6s a buscar na literatura cientifica artigos que sustentem o
uso desta membrana em tratamentos conservadores na estética e
funcionalidade do sorriso.

I. INTRODUCAO

As doencas periodontais possuem uma grande
prevaléncia na populacdo em geral. Estas se caracterizam
pela alteracdo e/ou destruicdo dos tecidos de suporte
dentario. A recessdo gengival é um destes problemas,
sendo definida pela exposicdo de parte da raiz dentaria
devido ao deslocamento apical da margem gengival. Os
fatores etioldgicos que estdo associados a essa destruicdo
tecidual sdo a escovagdo traumadtica e a inflamacéo
induzida por placa. Entre alguns dos problemas que essa
alteragdo pode levar, estdo a hipersensibilidade dentinéria,
prejuizo estético e caries radiculares 1.

Atualmente é campo da medicina regenerativa é um
dos campos mais interessantes no ramo da biotecnologia,
capaz de combinar inimeros aspectos da medicina,
biomateriais, engenharia tecidual, destinados a regenerar,
reparar ou mesmo substituir tecidos, e objetivam baixa
invasividade e elevada taxa de cicatrizacéo 2.

No que se refere ao tratamento das recessdes gengivais,
tem-se uma predilecdo pela utilizacdo de produtos
autdlogos em relacdo a utilizagdo tradicional de
membranas como barreira para regeneracdo dos tecidos 3.
O objetivo é reabilitar as fungdes e a fisiologia, a grande
maioria dos procedimentos cirdrgicos lanca médo de
técnicas muito invasivas, 0 (que consequentemente
ocasiona um desconforto ao paciente. Portanto, vem sendo
empregados aditivos cirdrgicos que contribuem com o
processo de reconstrugéo 4.

Por conta dessas desvantagens e limitagBes, novos
estudos buscam diferentes técnicas para que possamos
aumentar a eficacia nos tratamentos de recessdes gengivais
e, a0 mesmo tempo, diminuir a morbidade para o paciente
no trans e pos-cirdrgico. Uma das novas abordagens
propostas foi a utilizagdo da Fibrina rica em plaquetas
(PRF) nos procedimentos cirGrgicos para tratamento
dessas recessoes.
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A Fibrina Rica em Plaquetas (PRF), utilizada em
cirurgia oral e maxilofacial e consiste em uma segunda
geracdo de agregados plaquetdrios que sdo amplamente
usados para acelerar a cicatrizacdo de tecidos moles e
duros. A eficiéncia deste novo concentrado reside na
liberagdo localizada e continua de uma vasta gama de
fatores de crescimento, proteinas e citocinas leucocitérias,
simulando os processos fisioldgicos de reparo tecidual 5.

As caracteristicas envolvidas no protocolo para
producdo da L-PRF, considerando o tempo e a velocidade
da centrifugacdo preconizados, como também a utilizacéo
de agentes polimerizadores, garantem o coagulo formado
por uma estrutura bioquimica de fibras com alta afinidade
por plaquetas, células e proteinas circulantes 6.

Dentro dessa perspectiva, a pesquisa aponta como
objetivo geral: demonstrar por meio da realizacdo de um
caso clinico a influéncia no tratamento periodontal de
recessdes gengivais, classe Il de Miller, do uso da Fibrina
Rica em Plaquetas como enxerto substituto do tecido
conjuntivo.

Dessa forma, a presente revisdo justifica-se por
permitir avaliar as evidéncias da fibrina rica em plaquetas
como substituto do enxerto de tecido conjuntivo,
procurando estabelecer o que melhor se adequa as
necessidades dos pacientes de forma a alcancar resultados
estético, e objetiva avaliar as vantagens e desvantagens da
técnica de PRF no tratamento de recessdes gengivais.

Il.  MATERIAIS E METODOS

Foi realizado um estudo revisional sobre a aplicagdo de
membrana de plasma rica em fibrina (PRF) como
possibilidade no tratamento de recessGes gengivais nas
bases de dados nacionais e internacionais como: SCIELO,
PUBMED, LILACS, BASE ON-LINE, valendo-se da
associacao dos descritores de que em acordo com o DeCs
(Descritor de Ciéncias da Saude): “Recessdo gengival”,
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“fibrina em plaquetas”, “biomateriais” e, “enxerto gengival
livre”. Os critérios de inclusdo foram artigos publicados
no periodo de 2015 a 2021, que estivessem nos idiomas de
portugués e inglés, envolvendo estudos do tipo sistematico
com e sem meta-andlise, estudos clinicos randomizados,
disponiveis na integra.

Para a selecdo de artigos incluidos na presente revisao,
foi realizada inicialmente uma filtragem por meio da
leitura inicial dos titulos, resumo e artigo na integra
respectivamente e por fim verificou-se quais estavam em
comum critério com a tematica. (Figura 1).

Ademais foram selecionados outros artigos das
referéncias que também estavam de acordo com o objetivo
do trabalho.

Revis3o bibliografica sobre a
aplicagao de PRF no tratamento
de recessao gengival: ] ~ PUBMED

D "\ MEDLINE
) SCIELD
o e BASE ON-LINE
LILACS
ecessao gengival, fibrina ricy” 3\ o .
ot amyiini sy S & | ))  Uttilozou-se a associacao de
enxerto gengival livee \ P odescritos:

Sobre os critérios
de inclus3o:

*Revisio sistematica com metandlise
Tipos de estudo: *Revisto sistematica sam metandiise

*Estude clinico randomizado
*Estudos observacionais

Leiturainicial dos titulos; i / -
Leitura dos resumos: ( ° I > ,?’ﬂ Sobre a selegao
Leitura dos antigos na integra \ 1 o de artigos:

Fig.1: Fluxograma da metodologia do trabalho realizado.

I11.  RESULTADOS

De acordo com a metodologia proposta, foram
encontrados um total de 64 artigos pelo banco de dados
Pubmed, porém, dentre eles 15 foram selecionados pelos
seus titulos e, posteriormente, destes somente 10 foram
selecionados pelos seus resumos e apenas 4 foram
utilizados para a revisdo de literatura. Enquanto na base de
dados Lilacs e Base Online foram encontrados artigos que
pudessem ser utilizados nesta revisdo por ndo estarem de
acordo com os critérios de inclusdo proposto pela revisao
de literatura.

Ademais um total de 20 artigos foram encontrados no
Scielo, porém, apds a leitura dos titulos, resumos e texto
na integra, apenas 7 foram incluidos na revisdo de
literatura. Vale ressaltar que dentre a revisdo de literatura
também foi utilizado como base uma tese de doutorado,
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apos a leitura do titulo, resumo e texto na integra. Em sua
totalidade na presente revisdo foram utilizados 10 artigos,
sendo selecionados das demais bases escolhidas.

Os resultados presentes na literatura mostram que,
além da importante atuagdo etiolégica do biofilme
bacteriano dentério , a recessdo periodontal se apresenta
como uma condicdo de etiologia multifatorial, embora o
fator predominante Em determinada area seja impossivel
de ser identificado e, desta forma, dificil predizer se em
determinada area a recessdo se desenvolverd. Diante da
prevaléncia e dos problemas clinicos associados com a
recessdo periodontal, justifica-se a importancia do
conhecimento dos resultados da literatura sobre fatores
relacionados & etiologia da mesma, que devem ser
considerados durante o diagnostico, planejamento e
execucao do tratamento.

IV. REVISAO DE LITERATURA

Consoante a revisdo sistematica de Brilhante, 20157
este teve por objetivo avaliar as alteracGes dimensionais
através da tomografia computadorizada, por meio de dois
tipos de enxerto 6sseo. O estudo concluiu que quando se
trata de enxerto na regido da cavidade sinusal, 0 PRF ndo
pode ser utilizado como enxerto, apesar do enxerto
autogeno ter apresentado contra¢do volumétrica.

Moraschini, 20158 demonstraram a influéncia da
membrana Membrana de plasma rica em (fibra Ina PRF)
no tratamento de recessdo gengival. Os resultados da meta-
andlise apontaram que o uso da membrana de PRF ndo
melhora os resultados clinicos quanto ao tratamento de
recessdes gengivais classe | e 1l de Miller em relagdo ao
recobrimento radicular, ganho de espessura de gengiva
queratinizada e nivel de inser¢do clinica quando
comparado a outras modalidades de tratamento.

Mediante SANTOS, 20195 quanto a revisdo
sistematica de carater descritivo, avaliou a relevancia do
efeito do concentrado de Fibrina Rica em Plaquetas sobre
0s processos sobre o efeito cicatricial e regenerativo do
tecido periodontal. Os resultados obtidos ressaltam que o
método oferece beneficios com um menor desconforto
para o paciente, uma vez que reduz o tempo de
cicatrizacdo  quando  comparados com  técnicas
convencionais utilizando enxerto conjuntivo.

Hamed (2019) destaca que, o uso de fibrina rica em
plaquetas sob enxerto gengival livre em cirurgia de
aumento gengival resultou em aumento bem-sucedido da
gengiva anexada, com menos altera¢bes dimensionais no
enxerto gengival livre transplantado em comparacdo com o
uso de enxerto gengival livre sozinho.
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Chatterjee et al. (2017) Estudo clinico para comparar a
eficacia do desbridamento de retalho aberto (OFD)
sozinho e OFD com fibrina autéloga rica em plaquetas
(PRF) ou titanio PRF (TPRF) no tratamento de defeitos
intrabénicos (DII).

Prashar et al. (2019)13 publicaram um relato de caso
utilizando a “Técnica de Zuccheli”, apenas com ETC e, do
lado esquerdo, usou a mesma técnica, mas com adjunto do
L-PRF ao ETC. Ap6s 3 meses de controle, constatou-se
que ambos os lados tiveram cobertura radicular completa,
mas o lado com o L-PRF adjunto ao ETC obteve uma
cicatrizagcdo mais rapida, menos dolorosa e com um ganho
de tecido queratinizado substancialmente maior.

Mufti realizou um estudo onde foram utilizadas
membranas de PRF em associacdo com retalho de
reposicionamento coronal o que pdde promover
estabilidade, aceleracdo da cicatrizacdo e recobrimento
radicular adequado. A vantagem principal verificada foi a
facilidade da preparacdo do material e boa aceitacdo pelo
paciente, 0 que sustenta a utilizacdo dos concentrados
plaquetérios (Mufti, 2017).

DOGAN et al., 201511 enfatiza que 0 uso da PRF em
combinacdo ndo fornece beneficios adicionais em
profundidade de recessdo. No entanto, o seu uso acarreta 0
aumento da espessura da gengiva queratinizada.

De acordo, com CULHAOGLU et al., 2018 Fibrina
Rica em Plaguetas (PRF) mais Retalho posicionado
coronalmente (RPC) e Enxerto de Tecido Conjuntivo
Subepitelial (ETCS) + RPC. O PRF pode ser uma
alternativa a técnica padrdo ouro para o conforto do
paciente no pés operatério. Além disso, com o uso da PRF
houve um aumento na espessura do tecido queratinizado.

Em revisdo  bibliografica  recente, autores
demonstraram resultados impostantes comparando 0 uso
de PRF ou ETCS em quadros de recessdes classe | e 1l de
Miller. Concluiu-se que o uso de enxerto de PRF foi uma
alternativa coerente ao ETCS, pois 0 mesmo apresentou
resultados satisfatorios semelhantes a técnica considerada
“padrao ouro” e permitiu maior conforto pos-operatério
aos pacientes. (Borie et al, 2015).

V. CONCLUSAO

Os resultados presentes na literatura evidenciam que a
Fibrina Rica em Plaquetas (PRF) e suas aplicacGes clinicas
na Odontologia, apresentam eficicias uma vez que é de
rapida obtencdo, como também capacidade de cicatrizacao
gengival podendo por sua vez melhorar a regeneracdo
tecidual, por conseguinte o0s parametros clinicos
periodontais. Evidencias de baixo custo e sem contra
indicac6es, com o uso do PRF, os pacientes relatam menor
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incomodo pds-operatério. Entretanto, sugere-se novos
estudos para que possam ser solidificadas suas agdes em
substituicdo ou como adjunta as terapias convencionais.
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Abstract— Introduction: Infant mortality represents one of the main
public health problems in the world, with a great impact on middle and
low-income countries, which have as their main guidelines the definition
of strategic plans for public policies aimed at guaranteeing the survival
of children. Objective: To understand the evolution of cases of infant
mortality in the state of Alagoas, Northeastern Brazil, through the
analysis of epidemiological characteristics and their relationship with
public health care. Methodology: This is an analytical cross-sectional
study that included all infant deaths in the 0-4 year age group that
occurred in the state of Alagoas, northeastern Brazil, from January 1,
2016 to December 31, 2021. Results: From the analysis of the data, it
was observed that the median number of infant deaths in Alagoas was
658 cases between 2016 and 2021 and the total in these 5 years analyzed
was 3,912 deaths, in an average of 782.4 per year . The largest among
all federative units considering the proportion of the child population.
Most of the cases of death of children under 5 years old, represented in
70%, are due to causes considered preventable. Preventable causes are
those that would have avoided death, totally or partially, in Alagoas,
these values vary between approximately 400 and 500 deaths per year,
and are mainly due to issues associated with care for newborns and
women during pregnancy. Conclusion: The analysis of aspects of infant
mortality in Alagoas, a state that was once the worst national reference
in this health marker, shows us that the process of health, illness and
death must be observed in different ways, considering the socioeconomic,
cultural and social challenges. geographical areas of the population. The
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need for policies and interventions at all levels of health and in other
areas such as education and infrastructure must be carried out in order
to also minimize the social inequality that reflects in infant deaths.

Resumo— Introducdo: A mortalidade infantil representa um dos
principais problemas de salde publica no mundo, com grande impacto
nos paises de média e baixa renda, os quais tém como pautas principais
a definicdo de planos estratégicos de politicas publicas que visem
garantir a sobrevivéncia das criangas. Objetivo: Compreender a
evolucdo dos casos de mortalidade infantil no estado de Alagoas,
Nordeste do Brasil, por meio de andlise de caracteristicas
epidemioldgicas e sua relacdo com a assisténcia de salde publica.
Metodologia: Trata-se de um estudo transversal analitico que incluiu
todos os dbitos infantis na faixa etaria de 0 a 4 anos, ocorridos no estado
de Alagoas, nordeste do Brasil, no periodo de 1 de Janeiro de 2016 a 31
de Dezembro de 2021. Resultados: A partir da analise dos dados
observou-se que a mediana do nimero de 6bitos infantis em Alagoas foi
de 658 casos entre 2016 e 2021 e o total nesses 5 anos analisados foi de
3.912 6bitos, em uma média de 782,4 por ano. A maior entre todas as
unidades federativas considerando a propor¢do da populagéo infantil. A
maior parte dos casos de Obito de criangcas menores de 5 anos,
representadas em 70%, sdo por causas consideradas evitaveis. As causas
evitaveis sdo aquelas que teriam evitado o ébito, total ou parcialmente,
em Alagoas, esses valores variam entre aproximadamente 400 e 500
mortes ao ano, e deveram-se principalmente a questdes associadas a
atencdo ao recém-nascido e @ mulher na gestagéo. Concluséo: A anélise
dos aspectos da mortalidade infantil em Alagoas, estado que ja foi a pior
referéncia nacional nesse marcador de salde, nos aponta que 0 processo
de saude, doenca e morte deve ser observado de diferentes maneiras,
considerando os desafios socioecondmicos, culturais e geogréaficos da
populacdo. A necessidade de politicas e intervengdes em todos o0s niveis
de salde e em outras areas como educacdo e infraestrutura, deve ser
realizada a fim de minimizar, também, a desigualdade social que reflete
nos 6bitos infantis.

INTRODUCAO

estratégicos de politicas puablicas que visem garantir a

A mortalidade é descrita como uma variavel
caracteristica das comunidades de seres vivos, estatistica
referente ao nimero de ébitos de uma populagdo num dado
local e periodo. No que se refere ao 6bito relacionado a
crianca, essa variavel divide-se em mortalidade infantil e
na infancia. Sendo a mortalidade infantil representada pelo
nimero de Obitos de menores de um ano de idade,
dividindo-se em periodos: neonatal (0 a 28 dias
incompletos) e pds-neonatal (28 a 364 dias), e a
mortalidade na infancia sendo representada por todos os
6bitos de criangas menores de cinco anos de idade
(MEDEIROS et al., 2019).

A mortalidade infantil representa um dos
principais problemas de saude publica no mundo, com
grande impacto nos paises de média e baixa renda, os quais
ttm como pautas principais a definicdo de planos
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sobrevivéncia das criangas (SOUZA, 2021). Os altos
niveis de mortalidade refletem as  condicdes
socioecondmicas desfavoraveis e a assisténcia precaria a
salide a que certas populagdes estdo submetidas, como é o
caso da regido Nordeste do Brasil, especificamente no
estado de Alagoas (MEDEIROS et al., 2019).

Em 2000, Alagoas foi o estado brasileiro que
apresentou a maior taxa de mortalidade infantil do pais.
Estimou-se que a cada mil criangas nascidas vivas em
Alagoas, 63,7 morreram, valor mais que o dobro da média
nacional de 29 6bitos a cada 1000 nascidos vivos (NV) no
mesmo periodo (MEDEIROS et al., 2019). Segundo dados
do Instituto Brasileiro de Geografia e Estatistica (IBGE)
em 2009, quase uma década depois, o estado de Alagoas
manteve-se no topo com a maior taxa de mortalidade
infantil do pais, com 46,4/1000 NV (G1, 2010).
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Desde a determinacdo dos Objetivos de
Desenvolvimento do Milénio pela ONU em 2000, o Brasil
tem adotado medidas para reducdo da mortalidade infantil.
Diante dessa nova realidade, em 2013, o Nordeste
apresentou o maior declinio da taxa de mortalidade em
criangas menores de 5 anos, quando comparado as outras
grandes regides do Brasil. Apesar do resultado promissor,
a taxa de mortalidade infantil no Nordeste ainda era de
13,9/1000 NV, superando em 1,76 vezes a menor taxa
registrada com a regido Sul (7,9/1000 NV) do Brasil
(MALTA et al., 2019).

Considerando o acima exposto, este trabalho visa
compreender, por meio de andlise de caracteristicas
epidemioldgicas e sua relagdo com a assisténcia de saide
publica, a evolucdo dos casos de mortalidade infantil no
estado de Alagoas, Nordeste do Brasil.

1. MATERIAIS E METODOS

Trata-se de um estudo de corte transversal
analitico que incluiu todos os @bitos infantis na faixa etaria
de 0 a 4 anos, ocorridos no estado de Alagoas, nordeste do
Brasil, no periodo de 1 de Janeiro de 2016 a 31 de
Dezembro de 2021.

Este trabalho respeita os direitos a dignidade
humana e protege seus participantes, uma vez que utiliza
informagdes agrupadas em bancos de dados de acesso e
dominio publico, sem que haja a possibilidade de
identificar os individuos, conforme a Resolu¢do N°510/16
publicada pelo Conselho Nacional de Saude (CNS) do
Ministério da Saude do Brasil (BRASIL, 2016). Sendo
assim, tal modelo de estudo ndo é passivel de avaliagdo
pelo Comité de Etica Profissional (CEP) e pela Comiss&o
Nacional de Etica em Pesquisa em Seres Humanos
(CONEP) e respeita a Resolucdo N°466/12 do CNS
(BRASIL, 2012).

Os dados da populacdo em estudo foram obtidos a
partir de dados secundarios, disponibilizados pelo
Departamento de Informéatica do Sistema Unico de Salde
(DATASUS), um banco de dados alimentado a partir de
documentos-base e de pesquisas epidemioldgicas
realizadas pelos 6rgdos de salde publica em todo o
territério brasileiro.

A amostra populacional correspondeu aos dbitos
de criancas de 0 a 4 anos de idade ocorridos em Alagoas,
um estado do nordeste do Brasil. Os dados de dbitos na
infancia foram extraidos a partir do Sistema de Informacéo
de Mortalidade (SIM), que registra os certificados de
6bitos ocorridos no territorio brasileiro, no mesmo periodo
citado. Entre os dados presentes no SIM e registrados no
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DATASUS estdo os do 6bito na infancia (sexo, faixa etaria
de 0 a 5 anos completos, faixa etaria detalhada; Cor/raca;
local de ocorréncia); os dados do parto (tipo do parto, peso
ao nascer, éhito em relacdo ao parto); os dados maternos
(idade, duracdo da gestacdo, escolaridade) e os dados das
causas (capitulo CID-10; categoria e lista CID-10; causas
mal definidas; causas evitaveis - 0 a 4 anos). (DATASUS,
2022)

Para a nossa populacdo foram incluidas todas as
criangas que vieram a 6bito entre o 1° dia de vida até o 4°
ano de vida segundo o Sistema de Informacdo de
Mortalidade (SIM), previamente registradas no Sistema de
Informacdo sobre Nascidos Vivos (SINASC). N&o foi
excluido nenhum registro desta pesquisa na base de dados.

1. RESULTADOS E DISCUSSAO

A partir da analise dos dados observou-se que a
mediana do ndmero de ébitos infantis em Alagoas foi de
658 casos entre 2016 e 2021 e o total nesses 5 anos
analisados foi de 3.912 6bitos, em uma média de 782,4 por
ano (Grafico 1). A maior entre todas as unidades
federativas considerando a propor¢do da populacéo
infantil.

Resultados semelhantes na pesquisa realizada por
Medeiros e colaboradores em 2019, Alagoas ja ocupou o
1° lugar no ranking do pior nivel de Mortalidade Infantil
do Brasil. De acordo com o Instituto Brasileiro de
Geografia e Estatistica (2018), o indice que chegou a 41,4
6bitos para cada mil nascidos vivos em 2006, dez anos
depois caiu para 19,5 em 2016 — o que significa uma queda
de 48,8%, e em numeros absolutos sdo 545 mortes de
criangas evitadas a cada ano. Alagoas no ano de 2016 se
encontrava na 4? posicao entre os piores indices de MN do
Brasil, ficando atras de Amapa (23,2%), Maranhdo
(21,3%) e Ronddnia (20%) (MEDEIROS et al, 2019).

A maior parte dos casos de Obito de criancas
menores de 5 anos, representadas em 70%, sdo por causas
consideradas evitaveis (Grafico 2). As causas evitaveis sao
aquelas que teriam evitado o 6bito, total ou parcialmente, a
partir de acdes efetivas de servicos de salde, como acdes
de imunizacdo; de atencdo a gestacdo, ao parto e ao recém-
nascido; de diagndstico e tratamento adequado e de
promocdo a salde (MALTA et al, 2019). Em Alagoas,
esses valores variam entre aproximadamente 400 e 500
mortes ao ano (Tabela 1), e deveram-se principalmente a
questdes associadas a atencdo ao recém-nascido e a mulher
na gestagéo (Tabela 2).
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Grafico 1 - Nimero de dbitos em criangas de 0 a 4 anos, no periodo de 2016 a 2021, em Alagoas
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Grafico 2 - Distribui¢do dos 6bitos infantis de 0 a 4 anos por tipo de causa, no periodo de 2016 a 2021, no estado de

Alagoas
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Tabela 1 - Ndmero de 6bitos infantis de 0 a 4 anos segundo o tipo de causa, no periodo de 2016 a 2021, em Alagoas

CAUSAS DE OBITO INFANTIL DE 2016 2017 2018 2019 2020 2021
0 A4 ANOS EM ALAGOAS

Causas Evitaveis 502 485 465 444 394 450
Causas Nao Claramente Evitaveis 175 178 183 203 166 180
Causas Mal Definidas 12 12 10 12 19 22
Total 689 675 658 659 579 652
Fonte: DATASUS.
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Tabela 2 - Numero de 6bitos de 0 a 4 anos por causa evitavel, no periodo de 2016 a 2021, em Alagoas

OBITOS INFANTIS POR CAUSA EVITAVEL 2016 2017 2018 2019 2020 2021
Atencio ao recém-nascido 190 187 167 159 162 175
Atencio a mulher na gestacio 136 149 162 153 115 137
Atencio a mulher no parto 81 57 56 60 67 66
Acoes de diagnostico e tratamento 57 46 50 47 27 28
Promocio e atencio a saude 37 45 30 25 23 44
Acdes de imunizac¢io 1 1 1 0 0 0
Total 502 485 465 444 394 450

Fonte: DATASUS.

3.1. VACINACAO INFANTIL

Além deste, ainda considerando a relacdo desses
Obitos infantis com o cenério socioecondmico, estdo as
causas evitaveis de morte que sdo aquelas preveniveis por
intervencdo das agBes dos servicos de salde. Sobre esse
ponto, observou-se que, em relacdo a imunizagdo, a partir
de 2019 até 2021, Alagoas ndo registrou nenhum d&bito
infantil por causa evitavel por vacina (Tabela 2).

Esses nlmeros seguem uma tendéncia também
observada por Guimardes (2009) em outra regido do
Nordeste e que ele atribuiu as agdes de vacinagdo
exercidas pela Atencdo Bésica de Saude daquela regido,
confirmando assim, a efetividade do programa. Por isso,
podemos supor que O incentivo e investimento no
programa de vacinagdo na regido do Nordeste é de uma
importancia, tendo em vista a queda no nimero de mortes
na infancia nessa regido, bem como em Alagoas, seguida
pela auséncia de 6Obitos relacionados a causas reduziveis
pelas acbes de imunizacdo nos Ultimos 3 anos neste
Estado.

No ano de 2020, que compreende ao periodo de
isolamento social mais severo da pandemia do COVID-19,
0 nimero de obitos infantil caiu de um modo geral,
estabelecendo o menor registro dentre os anos analisados
(Gréfico 1). Também, neste ano, a menor quantidade de
6bitos por Doencas Infecciosas Intestinais (8 mortes) e
Causas N&o Claramente Evitaveis (166 mortes, Tabela 1).
No entanto, registrou o maior nimero de &bitos por
hip6xia intrauterina e asfixia ao nascer (40 mortes) e a
proporcédo de Obitos evitaveis por diagndstico e tratamento
adequado foi maior entre outras doencas bacterianas (12
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mortes) do que a pneumonia (8 mortes), essa mesma
proporcdo entre os outros 5 anos analisados (2016, 2017,
2018, 2019 e 2021) a pneumonia apresentou maior nimero
de 6bitos.

Esses dados corroboram com o estudo de
Medeiros (2019) que observou que nas ultimas décadas, a
medida que diminuiu a participacdo de doencas infecciosas
e parasitarias, doencas respiratorias e desnutricdo, o
principal grupo de causas de mortalidade infantil passou a
ser o das afeccBes perinatais. Nessa categoria, estdo
incluidas, a asfixia ao nascer, a prematuridade e suas
complicacdes, as afeccOes respiratorias do recém-nascido e
as infeccbes como sendo as principais causas bésicas
registradas nas declaracbes de oObito no Brasil. Em
comparacdo com o estudo de Victoria, em nivel de Brasil
constata-se que cerca de 80% dos Obitos estavam
vinculados a essas afec¢Bes perinatais, dados que se
equiparam as causas em Alagoas.

3.2. ESCOLARIDADE MATERNA

Entre as varidveis que refletem o cenario
socioecondmico dessas familias, o destaque foi para o
nivel de escolaridade das mées. Considerando a duragdo do
Ensino Fundamental pelo Ministério da Educagdo (MEC)
de 9 anos e de 3 anos para o Ensino Médio e os 76,85%
(2.615) dos formularios em que esse dado nao foi
ignorado, as genitoras com Ensino Médio completo sdo
apenas 7% (270) do total, com o Ensino Médio incompleto
foram 29% (1.125), com o Ensino Fundamental
incompleto 16% (1.035) e sem escolaridade 4% (185)
(Tabela 3).
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Tabela 3 - Nivel de escolaridade materna segundo os 6bitos infantis de 0 a 4 anos, no periodo de 2016 a 2021, em Alagoas

NiVEL DE ESCOLARIDADE 2016 2017 2018 2019 2020 2021 Total
MATERNA SEGUNDO OS OBITOS

INFANTIS EM ALAGOAS

Ignorado 251 230 209 208 176 223 1297
Ensino Médio Incompleto 158 166 203 208 187 203 1125
Ensino Fundamental Incompleto 207 212 170 171 127 148 1035
Ensino Médio Completo 44 35 41 51 52 47 270

Sem Escolaridade 29 32 35 21 37 31 185

Fonte: DATASUS.

Esse pode ser um indicativo relevante na analise
do fator socioecondmico que estaria associado ao maior
numero de obitos na infancia de criangas cujas mées tém
um grau de escolaridade menor. Diferentemente da relacdo
estabelecida por Costa em 2001, que observou uma
distribuicdo de Obitos desigual no espaco geografico de
uma capital do Nordeste, sendo a quantidade de O6bitos
infantis maior nas zonas centrais, periféricas e com
indicadores socioecondmicos. A varidvel da escolaridade
materna  nos  possibilita analisar a  realidade
socioecondmica em que essas criangas estariam inseridas,
além da regido geografica que pode variar de acordo com 0
desenvolvimento dos locais. Além disso, podemos inferir
que o grau de educacdo em saude da mée pode oferecer
maior risco infantil, desde a adesdo ao pré-natal, até os
cuidados com a crianga ap6s 0 nascimento, impactando na
mortalidade de criangas assim como a realizacdo de acdes
de promoc&o a sadde vinculadas a atencédo bésica.

Para Costa (2001) o estudo da mortalidade
infantil considera sua distribuicdo no espaco geogréafico
entendido como produto de transformacdes exercidas pelo
homem e ndo so permite a identificacdo de areas da cidade
onde residem grupos submetidos a um maior risco, como
também contribuiu para evidenciar a manutencdo das
desigualdades sociais. A constatagdo de que, apesar da
reducdo observada nos niveis desse tipo de mortalidade,
mantém-se acentuados diferenciais entre os diversos
segmentos populacionais é sugestiva de que 0s processos
sociais que comprometem as condigdes de vida
desempenham um papel decisivo na determinacdo da
mortalidade infantil.

Cuidar da mortalidade infantil em suas causas é
garantir que a condicdo de vida no Brasil esteja se
tornando igualitaria e ideal para todos, tanto no setor
econdmico e social como, principalmente, na salde. E
garantindo, assim, um melhor desenvolvimento das
criancas e do Pais.
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IV. CONCLUSAO

Com base nos dados coletados, observou-se que a
maior parte dos 6bitos infantis, entre criangas de 0 a 4
anos, ocorreu devido a causas consideradas evitaveis,
associadas principalmente & falta de atencdo ao recém-
nascido e & mulher na gestacdo. ldentificou-se que a
escolaridade materna pode estar associada com um maior
namero de Obitos na infancia, devido ao elevado nimero
de genitoras com ensinos fundamental ou médio
incompletos.

Em 2020, com o distanciamento social necessério
a pandemia da COVID-19, observou-se uma redugao geral
no ndmero de &bitos, com destaque para doencas
infecciosas intestinais e de causas ndo claramente
evitaveis. No entanto, a maior crise sanitaria do século 21
foi justamente a pandemia do COVID-19, de forma que
seus efeitos na salde do pais sera melhor avaliado com o
passar dos anos.

A andlise dos aspectos da mortalidade infantil em
Alagoas, estado que ja foi a pior referéncia nacional nesse
marcador de sal(ide, nos aponta que o processo de salde,
doenca e morte deve ser observado de diferentes maneiras,
considerando os desafios socioeconémicos, culturais e
geogréficos da populagdo. A necessidade de politicas e
intervencdes em todos os niveis de salde e em outras areas
como educagdo e infraestrutura, deve ser realizada a fim de
minimizar, também, a desigualdade social que reflete nos
oObitos infantis.
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connected to the smooth operation of society at all levels. In practical
applications, extreme learning machines have advantages like quick
learning rates and minimal training error, but they have poor stability
and generalization skills. The learning of the sample lacks relevance
Publication. This is an open access article under | pecquse the weight matrix between the hidden layer and the output layer
the CC BY license in the limit learning is chosen at random. Because of its simple

(https://creativecommons.org/licenses/by/4.0/). algorithm flow and strong global optimization capabilities, the firefly
algorithm helps to simplify the calculation process. To address the

Keywords— Power Load Forecasting, Firefly
. . . drawbacks of the extreme learning machine and combine its benefits,
Algorithm, Extreme Learning Machine, f g /i
this paper integrates the firefly algorithm into limit learning and makes
Optimization. . L . . .

use of its potent optimization capabilities to determine the connection

weight between the extreme learning machine’s hidden layer and output

layer when the training error is minimal.

I.  INTRODUCTION necessary to adjust the corresponding unit load to save

With the continuous progress of human society and the energy consumption. On the contrary, if the short-term

continuous development of computer technology, scholars power load forecasting result is high, it indicates that the

are no longer satisfied with knowing the current state of next period may be the peak period of power consumption,

things, but full of curiosity about the coming future. For the and the unit needs to be in full load operation state to meet

power system, in addition to the real-time monitoring of the the large power demand. Therefore, power load forecasting

operation status of each component, the prediction of power has gradually become an important basis for power plants

load is also important for the whole power system. For to formulate operation plans. Only through accurate and

example, for short-term load prediction, if the prediction real-time load forecasting information and corresponding

result is low, it indicates that the power demand in the next adjustment of the power generation capacity of the whole

period is not high. For the whole power plant unit, it is power plant can the reasonable scheduling of power

generation and transmission mode be ensured, and the
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energy-saving and economic operation of the power plant
be realized. The long-term power load forecasting is not
only related to the operation scheme of the power generation
system itself, but also related to the capital start-up of the
power plant construction and the design planning of the
whole power plant. Whether the power load forecasting is
accurate or not will directly affect the operation time of each
equipment in the system and the coordinated operation
scheme between the equipment. For each power plant,
accurate load forecasting is always important. An
appropriate load forecasting is closely related to the
investment and construction of the power plant. It is related
to whether the investment can be returned and how to obtain
more economic benefits. Therefore, power load forecasting
plays a vital role in the efficient and energy-saving
operation of the entire system. However, the accuracy of the
actual power load forecasting results cannot fully meet
people’s needs, which is related to the error of the power
system itself for the load measurement. A larger part of the
reason is that the accuracy and adaptability of the soft

sensing method need to be further explored and improved.

Power load forecasting is to combine the actual data of
power system operation and consider the factors affecting
power load, analyze a series of factors affecting load change
through the mining and sorting of historical data, and find
out the change law of power load in a certain period, to
realize the scientific prediction of power load in the future
[1-2]. “High precision load forecasting is an important basis
for making correct decisions, and an important guarantee for
relevant power departments to formulate more accurate
power generation plans, carry out infrastructure
construction, and achieve economic and effective power

dispatching.” Under the current situation, the power load is

International Journal of Advanced Engineering Research and Science, 10(5)-2023

the correct reflection of the supply and demand of the power
market. Therefore, accurate prediction is related to the
economy, reliability, and stability of the whole power grid
[3-4].

II.  THEORITICAL BASIS
2.1 Basic concepts of power load forecasting

Power load forecasting is based on scientific and
correct theory, with the help of specific forecasting models
or forecasting methods, comprehensively considering
historical power load data, economic and social
environment, temperature and weather and unexpected
events between forecast dates, finding out the influence
degree of these factors on power load changes, and further
analyzing and mining the influence degree, So as to make a
more accurate inference on the future trend of power load.
The key points of studying power load forecasting are as
follows: first, the power load is greatly affected by random
factors, which is not only related to the natural environment
at that time, but also affected by the policy, market, and
production management level; Secondly, the restriction of
forecasting model, the uncertainty and nonlinearity of
power load forecasting make many mathematical methods
difficult to adapt. Power load forecasting refers to two
aspects, one is hardware equipment, which refers to the
equipment installed at each user, and the other is specific
digital, that is, the amount of electricity consumed by the

electrical equipment.

There are many methods for power load forecasting.
From different perspectives, load forecasting has different
classification methods. In general, from the perspective of

time, the following categories are discussed in Table 1.

Table 1: Basic categories of power load forecasting

Categories Details
The prediction time of long-term power load forecasting is usually greater than or equal to 5 years. Due to
Long Term the long prediction time, long-term power load forecasting is used for the planning and construction of
power system.
The time range of medium-term power load forecasting is wide, ranging from several weeks to several
Mid term months. This type of load forecasting is aimed at the operation stage of the power system, to help dispatchers
to conduct scientific dispatching of power generation capacity.
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Short term

The short-term power load forecasting is shorter in time than the medium and long-term load forecasting.
It forecasts the load of the next day, and the longest time is the load of each day in the next week.

The load

comprehensively consider

forecasting  technology needs to

many aspects, the most
important part of which is to find the development law of
the load of the measured system through the collation and

analysis of the historical load data, to find the mathematical

model that can describe the measured system. Driven by the
continuous efforts of scholars at home and abroad, load
forecasting has made great breakthroughs. At present, there
are many mature load forecasting methods. Table 2

describes typical prediction methods.

Table 2: Load forecasting methods

Method Description Literatures

The most significant advantage of the grey prediction method is that it requires fewer

Grey prediction sample data and does not consider the distribution and change laws of the samples. [5-6]

method Therefore, the grey prediction method has low computational complexity and high
prediction accuracy.
Neural network is a new artificial intelligence algorithm proposed by scholars by

Neural network simulating the neural structure and function of human brain. This algorithm has many [7-9]

prediction method characteristics and functions of human neural structure, including memory,
autonomous learning, and knowledge reasoning.
The principle of wavelet analysis is to use a variety of “wavelet basis functions” to

Wavelet analysis decompose the “original signal™, to realize the processing, storage, transmission, or [10-12]

method reconstruction of the signal. Wavelet analysis has been widely used in signal
processing, pattern recognition, fault diagnosis and language recognition.
Fuzzy logic is to use fuzzy sets and fuzzy rules to infer the system with difficult

. model determination or the controlled object with strong nonlinearity and serious

Fuzzy logic method L . L . [13-15]
delay by imitating the reasoning thinking mode and uncertainty concept of human
brain. The core idea of fuzzy control is the theory of fuzzy mathematics.

Support vector Support vector machine (SVM) is often used in classification, recognition, and

machine prediction | prediction. Later, many prediction fields began to use support vector machine | [16-18]

method technology, and it has been well applied in practical problems.

2.2 Principal of extreme learning machine

In the past few decades, scholars have made extensive
research in the field of neural networks, focusing on
multilayer perception (MLP) and radial basis function (RBF)
networks. Single hidden layer neural network has been
widely studied because of its strong generalization ability
and nonlinear approximation ability. Article [19] prove that
N different training data of the same continuous system can
be infinitely approximated by a single hidden layer neural
network (with N neurons). Article [20] further proved that

the single hidden layer neural network with n neurons can
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learn any N samples of continuous system by any bounded
Then,

concluded that if an excitation function satisfying certain

nonlinear excitation function. many scholars
conditions is selected, the output of the neural network can
approach the objective function with arbitrary accuracy [21],
wherein the excitation functions include sine, sigmoid,
triangular basis, and radial basis functions. In addition,
many scholars have strictly proved that when the excitation
function satisfies some given conditions, the input matrix of
the neural network can be infinitely close to the expected

error. In the traditional method, the hidden layer neuron
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function and the output weight of the neural network need
to be calculated and adjusted. Only after the number of
hidden layer neurons and the output weight matrix are
adjusted to a certain global optimal value can the neural
network approach the given objective function [22].

Let the training set samples be [x;, yi] (i =1, 2, ..., N, N
is the number of training samples), the number of hidden
layer units of ELM is k, and the excitation function is g(x),
then the output model of ELM is:

0; = X1 Big(asx; +d;) (1)

In formula (1), B; is the weight connecting the jth
hidden layer node and the output node, a; is the weight
matrix connecting the /" hidden layer node and the input
node, and d; is the offset value of the jth hidden layer node.

g(x) can be sigmoid, sine or RBF function.

In the training process, find a, B, d satisfies the

following equation:
Yk, Biglaix; +d;) =y, i=12,..,N )
Equation (2) can be expressed by matrix as:
HB =Y )

glaix; +dy) L glagx, +dy)
H= M 0 M 4)

glarxy +dy) L glagxy +didly,,

Thus, the connection weight between the hidden layer
and the output layer B the minimum 2-norm least squares

solution of equation (5) can be obtained:

'B=H'Y &)
Where H' is the Moore Penrose generalized inverse

matrix of the hidden layer output matrix H.

To sum up, the specific steps of the extreme learning

machine are:

1. The excitation function g(x) and the number of
hidden layer neurons k are determined according
to the training sample set [x;, y;] (i =1, 2, ..., N, N

is the number of training samples).

2.  Randomly generate input weight matrix a and a

hidden layer bias matrix d.

3. According to the known quantity, the output
matrix H of the hidden layer is obtained.
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4. Calculate the connection weight according to
formula (5) S.

To understand the extreme learning machine more

intuitively, its network model is shown as follows:

Input Layer x Output Layery

Hidden Layer

Fig. 1 Network diagram of extreme learning machine

It can be seen from Figure 1 that the network structure
of the extreme learning machine can be represented as input
layer, hidden layer, and output layer. The input layer is used
to accept external input variables, the hidden layer is used
to complete calculation and identification functions, and the

output layer is used to output calculation results.

Compared with the single hidden layer neural network,
the extreme learning machine network has no output layer
bias value, and the input weight and hidden layer bias value
are randomly generated, so that the entire network only
needs to determine the output weight, which simplifies the
complexity of the traditional neural network and improves
the training speed. Therefore, this paper adopts the
prediction method based on the extreme learning machine

model, which has good practicability.

The extreme learning machine is proposed on the
premise of the proved general limit theorem and
interpolation theorem. These two theorems show that if the
mapping function of a single hidden layer satisfies the
condition of infinitely differentiable, the learning ability of
a single hidden layer feedforward neural network is not

necessarily related to the values of input weights or
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thresholds, but only closely related to the current network
structure. If the selected network structure is suitable, the
neural network can fit any continuous function without error.
At present, many extreme learning machines models obtain
the input weights and thresholds in a random way, which
can reduce the phenomenon of overfitting the selected

training samples.
2.3 Artificial firefly algorithm

Firefly is a magical product of nature. It is said that it
is magical not only because there are many firefly species,
which are more than 2000 according to statistics [23], but
also because firefly is a natural luminescent body. The
fluorescence generated by the tail of firefly is used to attract
other small partners to gather in their own area to complete

a task.

The artificial firefly optimization (FAO) algorithm is a
new swarm intelligence bionic algorithm [24]. Its idea is
derived from the fact that firefly adults can show their
behaviors of foraging or courtship through the biological
characteristics of luminescence. According to the location
of the firefly, the algorithm describes the brightness of the
firefly and its attraction to other fireflies. The higher the
brightness of the firefly, the better its location and the
greater its attraction. Each firefly moves and updates
according to the brightness and attractiveness of its peers in
its own neighborhood structure to achieve the goal of
optimizing its position. Once proposed, firefly algorithm
has been widely recognized. After continuous in-depth
research by many scholars, firefly algorithm has been
successfully applied to combinatorial optimization, path
planning, image processing, economic scheduling, and
other fields [25].

I11. DATA PREPARATIONS
3.1 Preprocessing of data

The establishment of the prediction model of the
extreme learning machine and the learning ability with high
accuracy depend on the learning samples, so the quality of
the sample model directly affects the prediction accuracy of
the model. If there are errors or large errors in the learning
samples, the prediction model may not converge to the ideal
error or not. Even if the network can converge, it is difficult

to reflect the real change law in the case of defective sample
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data, and the output stability of the model will be poor.
Therefore, sample data should be preprocessed before
model prediction. For example, missing data in the sample
should be filled according to certain rules, and bad data in

the sample should be deleted or adjusted.

Before the experiment, the sample data were first
repaired with defective load data and processed horizontally
(the horizontal processing makes the sample sequence
smooth), and then all historical data were normalized. In this
paper, only the normalization processing of samples is

described in detail.
3.2 Data normalization

The real value of the power load data will affect the
learning accuracy of the extreme learning machine model,
increase the learning time, and affect the learning efficiency
of the model. Therefore, the real power load data needs to
be further normalized. The normalization formula is as
follows:

(X—Xmin) (6)

X% = x%min +
min ((Xmax—xmin)(x%max—X%min)

In formula (6), x represents the real load data, X,
represents the maximum value in the real load data, x,,;,
represents the minimum value in the real load data, x%
represents the normalized value, x%;,,, represents the
normalized maximum value, and x%,,;, represents the
normalized minimum value. In this paper, X%y, and
X%min 1s taken as 1 and 0.1 respectively, so the
normalization formula in this paper is:

x% = 0.1+ 0.9 x ———min_ (7
Xmax~Xmin

The numerical composition matrix after normalization
processing is directly applied to the training model of the
extreme learning machine. The function of normalization is
to narrow the sample data range and reduce the training time
of the model, to accelerate the convergence speed, improve

the prediction accuracy, and play an optimization role.
3.3 Date and temperature data

In recent years, with the continuous development of
the global economy and the improvement of people’s
material living standards, people’s requirements for the
comfort of living environment and office environment are

constantly improving. Therefore, the influence of
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meteorological factors on power load is becoming
increasingly important. When analyzing the area studied in
this paper, it is found that the temperature and the date type
have the greatest impact on the power load in this area,
while the consideration of other factors will not improve the
accuracy of the forecast results. Therefore, this paper takes
the temperature and the date type of the load day as the main

influencing factors in the daily load forecast.

Temperature has an important influence on power load,
and the load changes are different under different
temperature conditions. When the temperature fluctuates
slightly in a certain range, the influence of the temperature
on the power load will not be obvious, but when the
temperature change range is large, especially in the case of

seasonal transition, the temperature will have a profound

500
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influence on the power load. Therefore, to increase the
accuracy of the prediction results, the influence factor of

temperature is included in the analysis scope.

In this paper, according to the characteristics of the
considered time date type, it is divided into working days
and rest days for quantitative processing. After quantitative
processing, the working days are taken as 0 and the rest days

are taken as 1.
3.3 Test data

Select the power load data of 56 days in autumn
(September to November) in a certain area of Bangladesh,
record the data every hour, and record the temperature at
that time. It can be seen from Figure 2 that the load
fluctuation in autumn is stable, because the temperature

change range in autumn is small, between 18°C and 32°C.

250 ' '
0 100 200

|
300 400 500 600
Time/h

Fig.2 Load curve

32—

Temperature / Celsius

18 ' '

Time/h

Fig.3 Temperature curve
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x(i,d) = 0.1+ 0.9 x (LD mind, ®

(X*max—Xmin)

Where, x(t,d) represents the real power load value
attime t on day d, x(i,d) represents the normalized power
load value at time i on day d, x;q, represents the
normalized power load value at time i on day d, and x,;,,
represents the minimum value of power load in all real

sample data.

After comprehensive analysis, this paper considers
two factors: the temperature of the forecast day, whether the
forecast day is a national legal holiday and weekend (to save
the calculation time of the model, the temperature in the
program is taken according to the temperature
quantification table, and the date is taken as 0 on the normal
working day and 1 on the weekend and legal holiday). The
factors affecting the forecast value at a certain time on the
forecast day are the day before the forecast day, the two days
before the forecast day The load value currently seven days
before the forecast date, and the predicted value at the
forward time on the forecast date, one day before the
forecast date, two days before the forecast date, and seven
days before the forecast date. Therefore, the input matrix of
the extreme learning machine is MATRIX;, and the output
matrix is MATRIZ gy

MATRIX,, =
[Qa Tis X2aa-8 Xia—7 X2a.d-3 Xia—2 Xoad-2 Xia—1, Xaaa-1]
i=1
[Qa T Xic1a-7 Xia—7 Xicra-2 Xia—2 Xic1.a-1 Xia—1, Xi-1,4]
i=2..24

©)
MATRIXOUT = Xid (10)

Where, X;; represents the normalized power load
value at time i on day d, Qa represents the date type of day
d, the value of normal working days is 0, and the value of
weekends and legal holidays is 1. 7; represents the
temperature quantization value corresponding to the i time

predicted by this model.

IV. MODEL

4.1 Power load forecasting model based on artificial

firefly algorithm

This section introduces the basic principle of the
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artificial firefly algorithm to improve the extreme learning

machine, that is, the strong global optimization ability of the

artificial firefly algorithm is used to find the connection

weight matrix between the input layer and the hidden layer

and the bias vector of the hidden layer that minimize the

training error of the extreme learning machine.

The specific implementation steps of FA-ELM

prediction model are as follows:

1.

Initialize the given training sample set [x;,y;] (x; €
R, n is the number of input neurons, i=1, 2, ..., N, N
is the number of training samples), set the number of
hidden layers & of the extreme learning machine and
the excitation function g(x). Initializes NP parameter
vectors #.q (=1, 2, ..., NP), with dimension D(D =k*(n
+ 1), where the value range of any one dimension is [-
1,1], and g represents the number of iterations. The
individual T of firefly population is represented by the
input weight matrix of ELM a(a, 02, ..., ax) And the
hidden layer bias matrix d, t=[as, a2, ....am, ..., axl,
ai, ..., A, di, ..., di] for each population individual
tig, calculate the hidden layer output matrix H
according to formula (4), and then obtain the output
weight according to formula (5) f, Finally, the root
mean square error (RMSE) of each individual is
calculated according to formula (11). The root mean
square error is taken as the fitness function of the
firefly algorithm to find the minimum value of the root

mean square €rror.

RMSE = \/lev=1 ?:1 18;9(ajx; + d;) — il /N

(11)
The fitness value of each firefly is converted into the
corresponding  fluorescence  brightness  value
according to formula ([;(g) = (1—p) *L;(g—1) +
¥ * f(x:(8)).
Determine neighbors’ stage: Fireflies look for
neighbors within their sensing radius and determine

the neighbor set.

Moving probability update stage: determine the
moving direction of each individual according to the

roulette mode in the determined neighborhood set.

Move the firefly to move the firefly toward the

selected object according to formula (x;(g+ 1) =
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x;(g) + step * (x;(8) — x:(8))/lI%;(®) — x: (@)

6. Update the adaptive sensing radius of Fireflies: after

adaptive sensing radius of each firefly according to the

neighbor set. The update formula is (ri(g+ 1) =

the fireflies move, they need to modify and update the min {To max{0,7}(g) + B * (n, — IN; (g)l)}})

Initialization parameters

A 4

Initialize the position of fireflies, determine the
fluorescein concentration of each firefly, and set
the number of iterations g=0

<
<
y

A

Calculate the attraction between each firefly and
determine the moving direction of the firefly

A 4

Update firefly location g=g+0

A 4

Recalculate the fluorescein concentration of each
firefly

Determine whether the termination conditions are met

Yes

End

Fig.4 flow chart of FA-ELM prediction model

In this paper, the number of neurons of the extreme learning

Table 3: FA-ELM parameter setting

machine is n=9, so the number of hidden layer nodes is o y B set iter_max
k=2*n+1=19. The transfer function of the hidden layer and

. e . . 0.3 0.5 0.07 0.02 500
the output layer is set as’ sin ‘function. In the experiment,
the number of hidden layers of the extreme 1earning P Represents the fluorescein Volatilization Coefﬁcient, y
machine is set as 50. The parameter settings of the firefly Represents the fitness extraction ratio, f Represents the

algorithm in the text are shown in table 3.
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change rate of the field, step represents the step size,
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iter max represents the number of iterations.
V. RESULTS AND ANALYSIS
5.1 Experimental results

The power load data of 56 days are normalized and put
into the program for use. The data of the first 51 days are
used as the training sample data. The ELM model and FA-
ELM model are used to predict the power load from 1:00 to
12:00 in the next 5 days. To reduce the computational
complexity of the extreme learning machine, the prediction
for the next 5 days and 12 hours is divided into 12 groups.
The output of each group is the value of a certain time
unified in the next 5 days, and each group is predicted to run

independently for 20 times. The training error and test error

International Journal of Advanced Engineering Research and Science, 10(5)-2023

of elm and FA-ELM are recorded during each operation.
Finally, the average value of 20 operation results is obtained
as the final prediction result. The predicted values of 12
hours on the first day and the last day are selected as the

results.

It can be seen from Figures that the measurement
accuracy of FA-ELM is higher than that of elm algorithm in
terms of test error and training error. The relative error of
elm prediction model is mostly about 12, while the relative
error of FA-ELM prediction model is mostly about 7. The
learning ability and generalization ability of FA-ELM
model are better than ELM.

550 —
—o&— ELM forecast result
—+— FA-ELM forecast result
—e— True value of load
500
=
2
S 0l
[
>
O
5+
o
-
400 —
350 | | | | | |
0 2 4 6 8 10 12
Time/h
Fig.5 Comparison of prediction results on day 52
500 —
—o— ELM forecast result
—+— FA-ELM forecast result
450 - —e— True value of load
s
2
S 400 -
o
>
=}
5+
o
|
350
300 | l l | | |
2 4 6 8 10 12
Time/h
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Fig.6 Comparison of prediction results on day 53
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Fig.7 Comparison of prediction results on day 54
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Fig.8 Comparison of prediction results on day 55
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Fig.9 Comparison of prediction results on day 56
In the above five figures, the horizontal axis represents optimization ability of the firefly algorithm to find the
12 times per day, and the vertical axis represents the load connection weight matrix a and the hidden layer bias vector
value at the corresponding time. It can be seen from the d that match the training samples, thus avoiding the random
above five figures that the tracking effect of FA-ELM is selection of the elm model, thus greatly reducing the
better than that of elm in the prediction results of the next training error, and thus reducing the test error.

five days. The reason is that FA-ELM uses the global

05 —
8 (ELM)
& (FA-ELM)
04 |—
+
03 |—
2 +
p=
® 02 — g
01 — g é @ ﬁ é é
0 I I | | | |
0 2:00 4:00 6:00 8:00 10:00 12:00
Time/h
Fig. 10 ELM and FA-ELM box line diagram
To analyze the stability of FA-ELM algorithm, the only has higher measurement accuracy, but also its stability
results of 20 measurements are shown by boxplot. Through is better than elm.

the analysis of Figure 11, it can be concluded that FA-ELM To fully illustrate the advantages of FA-ELM
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algorithm, the prediction results of FA-ELM are compared
with the traditional BP neural network and support vector
machine (SVM). Because BP neural network and support

vector machine (SVM) are mature load prediction

International Journal of Advanced Engineering Research and Science, 10(5)-2023

algorithms, this paper will not give a detailed description.
Only the comparison chart of prediction results on day 52

and day 56 is shown for illustration.

550 — —+— True value of load
—6— FA-ELM forecast
SVM forecast
500 —e— BP network prediction value
=
2
(<5}
=
s 450 —
°
[3+]
o
-
400 —
350 l l | | | |
0 2 4 6 8 10 12
Time/h
Fig. 11 Comparison of prediction results on day 52
500 — —+— True value of load
—6&— FA-ELM forecast
o> SVM forecast
X -
450 —— BP network prediction value
=
2
S 400
()
>
i)
5+
o
-
350 -
300 | l | | | |
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Time/h

Fig. 12 Comparison of prediction results on day 56

From the above graphic analysis, the traditional BP
neural network has the largest prediction relative error, and
the stability of the BP neural network is poor. The relative

error in the test is small, which is related to the defects of

www.ijaers.com

the neural network itself. The prediction effect of SVM
method is better than that of BP neural network, because
SVM has rigorous theoretical and mathematical basis, so its

generalization ability is better than that of BP neural
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network, and the algorithm has global optimization. It can
be seen from the graph analysis that FA-ELM algorithm is
superior to both in stability and test error. Thus, the

effectiveness of the algorithm is proved.

VI. CONCLUSION

This paper introduces the electric power load
forecasting model based on the improved extreme learning
machine (FA-ELM) of artificial firefly algorithm. Before
that, the data preprocessing method in this paper is first
introduced, involving the normalization processing of
samples and the corresponding inversion formula, as well as
other specific processing methods of historical data in the
experiment. Then it introduces the specific implementation
steps of FA-ELM and shows them with flow chart. The last
part of this paper is the display of experimental results. The
prediction error of FA-ELM model and traditional elm
model on a certain prediction day is compared, and the
prediction results of the two models for all prediction days
are shown in the form of simulation figures. The
experimental results show that the prediction effect of FA-
ELM model is better than that of traditional elm model.
Finally, the FA-ELM model is compared with the current
mature load forecasting model to illustrate the superiority of

its algorithm.
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Abstract— The Bouc Wen magnetorheological damper model has eight
unknown parameters, and the mathematical expression of the model
includes the evolution quantity, absolute value term, and exponential
of differential which

identification. Researchers in related fields have made numerous

term equation, complicates  parameter
attempts to solve the problem that the model's parameter identification
method is complex and difficult to implement. A method combining
nonlinear least square method is proposed to identify the parameters of
the Bouc-Wen model of magnetorheological damper based on the
damping characteristics test. Analyze the relationship between the
identification parameters and the current and use the curve fitting
toolbox fto fit the functional relationship. At the same time, use the
Simulink toolbox to create a Bouc-Wen simulation model of a
magnetorheological damper and select sinusoidal signals with varying
current, amplitude, and frequency for simulation and comparison. The
Bouc-Wen model is validated using additional amplitude and frequency
test data, and the results show a high degree of fit between the test and
simulation results. This method can effectively identify the dynamic

model's parameters.

Keywords—  Magnetorheological  damper,
Bouc-Wen model, Least square method,
Parameter identification

l. INTRODUCTION

Magnetorheological damper is a

intelligent control device with good performance, which has
the advantages of not being affected by faults, simple
structure, low power consumption, controllable damping

force and rapid response [1]. An intelligent control material

(magnetorheological ~ fluid) is  filled

www.ijaers.com

semi-active

magnetorheological damper. Applying the rheological
properties of the magnetorheological fluid, the magnetic
field the the

magnetorheological fluid is located can be adjusted by

strength  of environment  where
controlling the current flowing through the copper wire coil
wound on the outer wall of the magnetorheological damper,

the so that the damping force output by the magnetorheological
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damper can be continuously adjusted within a certain range.
Therefore, magnetorheological dampers have been widely
used in many control fields such as mechanical vibration
reduction and bridge shockproof [2]. However, the MR fluid
in the rheological process will undergo shear thinning,
which not only makes its damping characteristic curve have
nonlinear hysteresis characteristics, but also makes it
difficult to establish an accurate, simple, and practical
mechanical model of the MR damper [3]. Up to now, there
are mainly two kinds of modeling for the damping
characteristics of magnetorheological dampers: theoretical
modeling and experimental modeling. Due to the gap in
establishing a mature theoretical modeling system at this
stage, researchers from relevant institutions have invested a
lot of research on experimental modeling methods. At
present, the common and practical parameterized dynamic
models of magnetorheological dampers mainly include
Bingham model, double viscous hysteresis model, Bouc
Wen model, hyperbolic tangent model, modified Dahl
model, phenomenal model, etc. Nonparametric dynamic
models mainly include polynomial model, neural network
model, differential equation model, etc. [4-5]. Among them,
Bouc Wen model can better simulate the nonlinear
hysteretic characteristics of dampers, so most scholars at
home and abroad use this model in the simulation analysis

of practical problems.

The Bouc Wen model of magnetorheological damper
contains eight unknown parameters, and the mathematical
expression of the model introduces the evolution quantity,
absolute value term and exponential term of differential
equation, which increases the difficulty of parameter
identification. To solve the problem that the parameter
identification method of the model is complex and difficult
to realize, researchers in related fields have made a lot of
attempts. Literature [6] proposed an improved charged
system search optimization method to identify the
parameters of Bouc Wen model. This method has strong
robustness and accuracy and can successfully identify the
unknown parameters of highly nonlinear hysteretic systems.
However, the optimization mechanism of this method is
complex, and too many factors are considered, so it is
necessary to search for the optimal solution in the entire data
set space; Literature [7] used genetic algorithm to identify

the unknown parameters in Bouc Wen model and improved
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the identification accuracy by gradually narrowing the
parameter value range. However, the process has too many
iterations, slow identification speed and low efficiency;
Literature [8] proposed a method combining genetic
algorithm and pattern search method. The advantages of the
two methods complement each other and identify the
unknown parameters of Bouc Wen model. This method can
accurately describe the hysteresis characteristics of
magnetorheological damper. However, the accuracy and
reliability of the identified parameter data are poor when the
excitation amplitude is large; Literature [9] uses the
Simulink Design Optimization toolbox in MATLAB
software to identify the unknown parameters of Bouc Wen
model. Although this method can reduce the complexity of
parameter identification process to a certain extent, it also
reduces the accuracy of parameter identification; Literature
[10] uses unscented Kalman filtering algorithm to identify
Bouc Wen model parameters online. This method can
ensure the accuracy of parameter identification, but the
identification process is cumbersome, the mathematical
model is complex, and too many factors are considered.
Particle Swarm Optimization (PSO) is an intelligent
optimization algorithm proposed in recent years with the
rapid development of information industry and the
improvement of computer technology. Compared with the
above mentioned methods, PSO has the advantages of
simple algorithm, fast convergence speed, easy
implementation, and strong computing application, which
makes it widely concerned in signal processing, multi-
objective constrained optimization and other application
fields.

The least square method is a parameter identification
method to identify the parameters of nonlinear static model
based on the least square sum of errors [11]. The nonlinear
least squares method has the advantage of high accuracy of
parameter identification, but in the actual application
process, the optimal solution obtained has a large
relationship with the initial value, so the prerequisite for
obtaining the optimal solution with high accuracy is to give

a good initial value.

Based on the discussion done above, this paper
proposes a parameter identification method uses nonlinear
least square method based on the Bouc Wen model of

magnetorheological damper and damping characteristics
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test. By analyzing the change trend of the identified
parameters with the current, the function relationship is
fitted with the help of the curve fitting toolbox. At the same
time, the Simulink toolbox is used to build the Bouc Wen
simulation model of the magnetorheological damper, and
the sinusoidal signals under different currents and other
amplitudes and frequencies are selected to verify the
universality and accuracy of the parameter identification

results through numerical simulation.

1. MAGNETORHEOLOGICAL
CHARACTERISTICS AND BOUC WEN
MODEL

2.1 Characteristics of Magnetorheological Damper

The mechanical performance of magnetorheological
damper is carried out on the tensile test bench [12] . The
structural diagram of magnetorheological damper [13] is

shown in Figure 1.
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Fig.1: Schematic diagram of magnetorheological damper

[13]

The platform wuses the different frequency and
amplitude signals generated by the vibration exciter and the
current provided by the DC power supply for the clamped
magnetorheological damper to generate the data changes of
damping force, piston rod displacement and other
parameters. Where, the excitation signal is a sine signal

x = ASin(2nft), amplitude A = 10mm, frequency f =
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0.4Hz, and current intensity is 0, 0.25, 0.50, 0.75, 1.00A
respectively. The displacement-damping force and speed-
damping force curves obtained from the work diagram and
test data processing under various working conditions are

shown in Figures 2 to 3.
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Fig.2: Displacement-damping force curve
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Fig.3: Speed-damping force curve

2.2 Bouc Wen Model of Magnetorheological Damper

Bouc Wen model was proposed by Bouc Wen in 1976.
Its structure is shown in Figure 4, which is composed of a
hysteretic system, a viscous damping unit and a spring unit
in parallel [14].
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Fig.4: Bouc-wen model structure diagram

This model can better describe the hysteretic
characteristics of the damper and considers the advantages
of easy numerical processing and strong universality. Its
mathematical expression is as follows:

{F =coxX + ko(x —xo) + az
z = —y|x|z|z|""! — Bx|z|* + A%

(M

Where: F is the output damping force of the damper,
co is the viscosity coefficient of the magnetorheological
material after yielding, ko is the spring stiffness, x¢ is the
initial deformation of the spring, a is the ratio of the yield
stiffness to the stiffness before yield, z is the hysteretic
displacement, z is the first derivative of the hysteretic
displacement, y is the coefficient affecting the linearity of
the transition section, and # is the coefficient affecting the
smoothness, f to affect the shape coefficient of the
hysteresis loop, A is the amplitude coefficient of the
hysteresis loop, x is the displacement of the damper piston

rod, and x is the velocity of the damper piston rod.

The Bouc Wen model of magnetorheological damper
includes ¢y, ko, x0, a, v, n, f , A eight unknown parameters
need to be optimized and identified. To simplify the
difficulty of identification, this paper sets the initial
displacement xp to 0. In addition, for a specific
magnetorheological fluid, the difference of parameter n is
not large. The Bouc-Wen model built in the Simulink

environment is shown in Figure 5.
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Fig.5: Bouc-Wen model built under Simulink environment

1. PARAMETER IDENTIFICATION

The least square method is a parameter identification
method to identify the parameters of nonlinear static model
based on the least square sum of errors [15]. The nonlinear
least squares method has the advantage of high accuracy of
parameter identification, but in the actual application
process, the optimal solution obtained has a large
relationship with the initial value, so the prerequisite for
obtaining the optimal solution with high accuracy is to give

a good initial value.

Let the mathematical expression of the identified

model be:

y=f(x’,x”,"',g’,g”,"‘) (2)
Where: y is the output of the system; x',x",---are

inputs; 6',0",--- is a parameter. When estimating

parameters, the mathematical expression f of the model is
known and the data obtained through experiments are
Cepxgs o, y1) s (x50, y2) s (X, ¥n) - The
frequency was set to 0.4 Hz 0.7 Hz and the current was set
to 0.5A for the simulation environment. The input limit is

set to 5 and total output was 40 as shown in table 1.

The objective function Q of the sum of squares of
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nonlinear model errors is
Q =Xn=1 [y — fOn, 7, -, 07,0", )] 3)
Bouc-Wen model has eight parameters, and the code
of identification methods such as genetic algorithm and
particle swarm optimization algorithm is cumbersome and
complex. The iterative algorithm based on Matlab least
squares method is used to automatically call the iterative
algorithm using the test data, so that the test value and the
simulation value are infinitely close, and the purpose of
identifying all parameters is achieved. The identification

flow chart is shown in Figure 6.
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Fig.6: Identification flow chart

Table 1: Identification results of parameters [12]

Current A a B co y ko n X0
0 1.647 17.5 -889 50 1.4 111.7 1.02 -25.8
0.25 1.626 19.3 -909 50.4 1.24 111.3 1 -25.8
0.5 3.255 19.7 -1048 49.8 1.207 82.4 1.02 -25.6
0.75 3.516 19 -1054 50 1.202 82.3 1 -25.6
1 3.516 19.2 -1060 50 1.196 82.3 1 -25.6

It can be seen from Table 1 that » and xy are both
approximate constant values, regardless of the test value or
the theoretical value, so the average value of n is 1.01, x is
-25.64 mm are taken as the initial values for the next
parameter identification. Due to parameter 4, S, y is the
adjustment coefficient of the hysteretic model. In the pursuit
of the minimum sum of squares of errors, 4, 5, y compared
with a, cp and ky are easier to adjust. At the same time, it can
be found in Table 1 that since the parameter value obtained
after the first parameter estimation is used as the initial

value of the next parameter estimation, there is an iterative

www.ijaers.com

relationship, so 4, f, y the value of &y is less affected by the
current, which is of more reference significance. Therefore,
the parameter identification will be carried out again by
using the gradually shrinking boundary method in

combination with the data of the last three groups.

Therefore, the next six parameters need to be identified,
which reduces the difficulty of identification. Take the
parameters identified when the first identification current is
0.5 A as the initial value, and the identification results are

shown in Table 2.
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Table 2: Identification results for reducing the identification boundary range

Current A a S co y ko
0 3.49 15.71 -1.02 33.78 1.24 75.04
0.25 35 214 -1.31 46.08 1.25 68.13
0.5 3.527 27.13 -1.207 49.5 1.207 65.87
0.75 3.502 31.69 -1.232 56.5 1.232 70.87
1 3.52 35.82 -1.25 53.6 1.25 61.65

It can be seen from Table 2 that parameter 4, f, y the

variation of kg is small, and its average value can be used as
. . . . . 0.6 —
the identified parameter of its model, 4 is 3507.8, S is - 0; |
1013.6 and y is 1235.8. a and ¢y change regularly with the f/_ 0',) |
5 02
change of current, so it can be considered that o and ¢y have £ 00|
the following relationship with current: 2 o2l
o
{a =a, +a,l g -04 =
Co = C]_Iz + C21 + C3 -0.6 —
| | | |
) 266 264 262 260 258 -266

Displacement/mm

Test value

Simulation value I

V. MODEL VALIDATION l

To verify whether the Bouc-Wen simulation model Fig.7: Simulation test at 0.4Hz and 10mm for

identified by the nonlinear least squares method can truly displacement-damping force

describe  the  damping  characteristics of  the

magnetorheological damper, it is necessary to compare and

analyze identification results into the simulation model. 0.6 |-
Substitute the above identification results into the E ﬁi :
simulation model, and first verify the consistency under any féj ()6 =
current with the same amplitude and frequency. The g -02
comparison diagram of displacement-damping force § V4=
simulation test and speed-damping force simulation test is ek A i A i i
shown in Figure 7 and Figure 8. -30 -20 -10 0 1020 30

Speed/(mms-1)

Test value

Simulation value |

Fig.8: Simulation test at 0.4Hz and 10mm for Speed-
damping force

It can be seen from Figure 7 and Figure 8 that the
displacement-damping force simulation test diagram and
the speed-damping force simulation test diagram are in
good agreement, which verifies the correctness of the

parameter identification results. To verify the correctness
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and generality of the least squares method based on the
Simulink identification toolbox, data of different amplitude
and frequency are randomly selected for verification, as

shown in Figure 9 and Figure 10.
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Fig.9: Simulation test at 0.7Hz and 7.5mm for

displacement-damping force
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Fig. 10: Simulation test at 0.7Hz and 7.5mm for Speed-
damping force

It can be seen from Figure 9 and Figure 10 that
selecting data of 0.5 A, frequency of 0.7 Hz and amplitude
of 7.5 mm for verification can also better reflect the
correctness of the identification results and the universality

of the dynamic model.

V. CONCLUSION

The Bouc-Wen model's identified parameters can not
only be well consistent with the data used in the

identification, but they can also better reflect the damper's
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dynamic properties at various amplitude frequencies. The
model's recognized parameters have a clear physical
meaning, which is useful for the stabilizer's control task in
the following stage. The algorithm is effective and simple
to use when applied using the nonlinear least squares
method. It can also be used universally for other damper

model parameter identification.
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this issue and to help specially abled to find jobs where they can work
easily this system is developed.
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I. INTRODUCTION status, particularly if they are deemed qualified for the
position. The project was developed in response to
requests from the company managers so that the recruiting
module could be included to the company's website and
users could browse the openings in the company and
submit applications immediately from a distance.

In this developing world there are around 400 million
disabled people and in that there are 70% unemployed
people. Total population of India is 2.3 billion and
according to 2011 census , 21 million people suffer from
one or other kind of disability. There are a lot of people

who want a job but because of their disabilities they can't To make people comfortable at the workplace
get a fair chance like others who are perfectly fine. They firstly in the website personality of the user is detected
should not be compared with others. This website just using different types of questions and according to the
addresses the specially abled. According to behavioral personality of the person the jobs are recommended so
analysis the jobs are recommended to them so that they because of that they will not get any difficulty while
work happily and motivate others to work. For that working and they will work happily. For example , if a
purpose CNN algorithm is used. The GUI is made in such person is deaf and extrovert so he will get the
a way that they don't have to struggle much to find jobs. recommendation like coffee shops and other places where

they need to communicate with the others. So like this it

The project's objective is to streamline the online )
will work. It makes both the owners and workers happy.

hiring process by creating a system that can manage job
applications. The system allows interested applicants to
apply for any available positions within the organization. Il. LITERATURE REVIEW
Once the applicant has registered, they will be given an
account and considered as an applied user. The system will
provide updates to the user regarding their application

In this paper [1], the authors propose a hybrid deep
learning technique that combines two popular deep
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learning models, Convolutional Neural Networks (CNNs)
and Long Short-Term Memory (LSTM), to classify the
personality traits of individuals based on their textual data.
The authors first preprocess the text data and then use the
CNN model to extract features from the text, which are
then used as input to the LSTM network. The LSTM
network is trained to predict the personality traits of the
individuals based on the features extracted by the CNN.

In this paper, authors evaluate the proposed technique
on a large corpus of text data and compare the results with
several advanced techniques. The results provided show
that the proposed hybrid approach outperforms the
individual techniques in terms of accuracy and efficiency,
achieving a high level of accuracy in classifying
personality traits. The paper also provides a thorough
analysis of the results and discusses the strengths and
limitations of the proposed approach. The authors
conclude that the hybrid deep learning technique is a
promising solution for personality trait classification and
has potential for further improvement and refinement.

In summary, this paper presents a novel approach to
classifying personality traits from text data that combines
the strengths of CNNs and LSTMs. The results of the
experiments indicate that this hybrid approach leads to
improved accuracy and efficiency in personality trait
classification.

The paper [2] is a review of recent trends in deep
learning-based personality detection, which is the task of
automatically identifying the personality traits of
individuals based on their digital footprints, such as text
data, social media posts, and other types of digital
behaviour. Convolutional neural networks (CNNSs),
recurrent neural networks (RNNs), and long short-term
memory (LSTM) networks are only a few examples of the
deep learning techniques covered in this article by the
writers. The authors also discuss the challenges and
limitations of deep learning-based personality recognition,
such as the lack of sufficient diverse and large-scale data
and the requirement for effective feature engineering and
data pretreatment.

The current paper provides a complete analysis of
recent developments in deep learning-based personality
recognition and emphasises the potential for further
research in this area. The development of more reliable
and scalable deep learning models as well as the
investigation of fresh data sources and personality
recognition methods are some of the recommendations
made by the authors for future research.

The paper provides an overview of the most recent
developments in deep learning-based personality
recognition, discusses the difficulties and limitations
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associated with this field, and identifies promising areas
for future study.

The paper [3] presents a recommendation system that
helps individuals with disabilities find suitable
employment opportunities. The system is based on a
machine learning approach and uses a variety of features to
make  recommendations, including  demographic
information, education and training history, and previous
work experience.

The performance of the recommendation system was
evaluated in the paper "Intervention Recommendation for
Improving Disability Employment™ by using actual data
and comparing it to several baseline methodologies. The
outcomes show that in terms of accuracy and
effectiveness, the recommendation system outperforms the
baseline approaches. The authors also acknowledge the
drawbacks of the recommendation system and offer
potential directions for further investigation, like the
incorporation of new features and improvements to the
user interface.

The research concludes by introducing a
recommendation system that helps people with disabilities
find suitable employment opportunities. The results of the
trials show that this method is advantageous for disability
employment. The system has the ability to be improved
upon and advanced further.

This paper presents [4], a recommendation system that
provides recommendations to the user based on their
location. The system uses geolocation information, such as
GPS coordinates, to identify the user's location and
provide personalised recommendations based on the
current location and previous preferences.

The performance of a geolocation-based recommender
system is evaluated in this research using real-world data
and contrasted with other baseline methods. According to
the findings, the geolocation-based recommender system is
more precise and effective than the standard methods. The
authors also go through the restrictions of the
recommendation system and suggest possible lines of
inquiry for further study, such as the incorporation of
further characteristics and improving the scalability of the
system.

The research evaluates the performance of a
geolocation-based recommender system using real-world
data, and it concludes that it performs better than the
baseline methods. Future research on the system may
benefit from the authors' suggestions for enhancements
and improvements, such as adding new features and
enhancing scalability.
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In  summary, the paper "Geolocation Based
Recommender System" presents a recommendation system
that provides recommendations to users based on their
location. The results of the experiments indicate that the
geolocation-based recommender system is effective in
providing personalised recommendations and has potential
for further improvement and refinement.

In this paper [5], it presents a recommendation system
that provides job recommendations to users in career-
oriented social networking sites. The system uses user
interaction data, such as job postings viewed, skills
endorsed, and job applications submitted, to identify the
user's career interests and preferences.

The recommendation system is assessed using real-
world data and compared to many baseline techniques in
the study. It provides personalised job suggestions to users
of career-focused social networking sites. The results show
that in terms of accuracy and effectiveness, the
recommendation system performs better than the baseline
techniques. The authors also go through the restrictions of
the recommendation system and suggest potential
directions for further investigation, such as adding other
features and improving the system’s scalability.

The findings of the studies show that the
recommendation system the article develops, which offers
users personalised job suggestions on career-focused social
networking sites, is successful in doing so. The system has
the potential to be improved and advanced further.

The paper [6] presents a candidate management system
that uses Artificial Intelligence (Al) to help organisations
in the hiring process. The system is designed to reduce
bias and discrimination in the hiring process by using
eXplainable Al (XAl) techniques to make the decision-
making process more transparent and explainable.

The authors evaluate the performance of the system
using real-world data and compare its performance with a
traditional, non-XAl based candidate management system.
According to the results, the XAl-based system performs
better than the conventional system in terms of reducing
bias and discrimination, and that it is more transparent and
explainable in its decision-making process.The authors
also go over the system's drawbacks and offer possible
avenues for future research, such adding more XAl
methods and enhancing the system's scalability.

In summary, the paper describes a candidate
management system that uses Al and XAl techniques to
reduce bias and discrimination in the hiring process. The
results of the experiments indicate that the XAl-based
system is effective in mitigating bias and discrimination
and has potential for further improvement and refinement.
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The paper presents [7] a job scheduling system for
cloud data centres that optimises energy usage while
meeting real-time constraints. The system uses deep
reinforcement learning (RL) to decide on scheduling in
real-time based on the load and energy usage of the data
centre.

The paper evaluates the performance of the system
using simulations and compares its performance with
several baseline approaches. Results depicts that the RL-
based system performs the baseline approaches in the
terms of energy efficiency and meeting real-time
constraints. The authors also go over the system's
drawbacks and offer some possible directions for future
research, such adding more features and enhancing the
system's scalability.

In this paper [8], it presents a job scheduling system for
cluster computing systems that uses task sampling based
learning to optimize performance. The system uses
machine learning algorithms to learn from a sample of
tasks and make predictions about the performance of other
tasks, and uses these predictions to schedule jobs in the
cluster. Using simulations, the authors assess the system's
performance and evaluate it in comparison to a number of
benchmark strategies.

The results show that the task sampling based system
performs the baseline approaches in the terms of job
completion time and resource utilization. The authors also
go over the system's drawbacks and offer some possible
directions for future research, such adding more features
and enhancing the system's scalability.

The paper [9] is a study of gig workers with disabilities
and the challenges and opportunities they face in this
emerging form of work. The paper discusses the rise of the
gig economy and how it has changed the labor market,
with a focus on the experiences of gig workers with
disabilities.

The authors present findings from surveys and
interviews with gig workers with disabilities and other
stakeholders, including policymakers, employers, and
disability advocacy groups. The findings highlight the
challenges faced by gig workers with disabilities, such as
discrimination, lack of accommodations, and lack of
access to benefits and protections.

The authors also discuss the opportunities that the gig
economy presents for gig workers with disabilities, such as
increased flexibility and the ability to work from home.
They also explore the regulatory response to the gig
economy and the challenges and opportunities for
policymakers in protecting the rights of gig workers with
disabilities.
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The paper presents [10] a study of using ML/DL
techniques for performance prediction in hiring process
and performance appraisals. The authors develop and
evaluate a machine learning model that predicts an
individual's performance based on their demographic
information, job-related information, and other relevant
factors.

Using information from a large organisation, the
authors assess the model's performance and compare it to
the performance of numerous benchmark models. The
findings demonstrate that the machine learning model
accurately  predicts employee  performance and
outperforms the baseline models. The authors also discuss
the potential implications of the results for the hiring
process and performance appraisals, including reducing
bias and improving the fairness of these processes.

They also suggest potential directions for future work,
such as incorporating additional data sources and
exploring other machine learning algorithms.

The paper [11] is a study that examines people's
reactions to different types of hiring processes. The
authors wanted to understand how people perceive the
fairness and objectivity of hiring processes led by humans
versus those using Al and machine learning, as well as
processes that combine both human and Al decision-
making.

The study found that people generally trust and feel
more comfortable with human-led hiring processes, but
their perceptions of the fairness and objectivity of
augmented hiring processes depend on a variety of factors.
For example, people are more likely to trust an AI/ML-
based hiring process if they believe the process is
transparent and explainable, and if they trust the
competence of the decision-makers. They may also be
more likely to trust an augmented hiring process if they
feel that the human decision-makers are still in control and
have the final say.

The authors suggest that organizations using Al/ML-
based or augmented hiring processes should take steps to
address concerns about fairness and bias. This could
include being transparent about how decisions are made,
providing opportunities for feedback and appeal, and
ensuring that the human decision-makers have the final
say. The study highlights the importance of understanding
people's perceptions of augmented hiring processes, and
the need for organizations to consider the potential
implications of using these processes in their hiring
practices.
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I11.  PROPOSED METHODLOGY

In this section a job hiring website for Specially abled
people has been proposed. In this approach there are
basically 3 user modules: Super admin, Company, Normal
User. There is one more main module for personality
detection of the user. This website will basically provide a
platform for specially abled people to apply for jobs. The
website is made keeping in mind Specially Abled people
will have an easier access. User Modules of the website is
described below:

Super Admin: In this module Admin will verify the
company that is being registered for the website. The
admin can check all information of the company that has
been provided and verify it. Once the company is verified
it will be approved to post jobs on the website and the
admin can also verify job applicants data which will allow
them to apply for jobs. Super admin can also remove the
company if needed. The other main role of the super
admin is to verify the users by checking the documents
they submitted and then verifying the user.

Company User: Once the Company gets verified via
the Super Admin, they can post new jobs on the platform.
They can select their requirements according to their needs
and also mention how many openings they have. Once the
job is posted they can see how many people have applied
for a particular job, and see all of their details along with
their personality and behaviour details. And based on this
they can approve or reject the application. Once the
application is approved or rejected an automatic mail will
be sent to the Job Applicant regarding the Status.

Normal User: The user will have to first register on the
platform and fill all the personal details and the details
regarding Handicap Certificate. After completely filling
the profile user can give a personality assessment his/her
personality type is recognized.

Once the details are filled the Super Admin will verify the
details and verify the user. Once the user is verified he can
apply for the jobs. There are different sorting available for
the user to choose from so that he/she can choose a proper
job according to his/her needs. They will be directed to a
personality detection test. Then they will be directed to
website where they can apply for jobs They can filter out
the jobs that are being recommended to them according to
their personality using a recommendation engine. Will
receive a mail for job confirmation if application is
approved by Company User.

Personality detection model. In this Model we have a set
of questions which the user has to answer and they are
evaluated and a personality is assigned to the user. K-
means algorithm has been used to detect personality.

Page | 111


http://www.ijaers.com/

Mankawade et al.

We made use of a dataset that was gathered (from 2016 to

2018) via an engaging online personality test. So
personality assigning is quite accurate. Each factor was
considered while taking the dataset so personality is
assigned properly. There is one more module which will
filter out the test according to personality which uses
Random Forest for assigning a personality to a particular
user; the personality is not shown to use it fully for
recommendation purposes and the registered companies
can view the personalities of the applicants, so that the
choose the appropriate candidate for the respective job.
This will make it easier for users to choose a job which
will be more comfortable. In the KYC process the
verification will be done manually by the company so
there is no mistake and only Specially abled people will be
able to apply for Jobs. There is an automated mail sender
service when Company users accept the application the
mail will be sent to the Job applicant and further
verification process will be done using mail.

In the Personality Detection model there are about 50
questions  categorised in 5  types:  openness,
Conscientiousness, extroversion, agreeableness,
neuroticism. Each question has different weights and
different schemes of evaluation. Considering those
differences, the model uses an equation to calculate the
value of a particular type among the five.

The equation for finding the value of extroversion_score is
given below:

extroversion_score = ques[1] + ques[2]- ques[3] + ques[4]
+ ques[5] - ques[6] - ques[7] + ques[8] + ques[9] +
ques[10]. 1)

After evaluating this equation we get the total score of
extroversion. Similarly there are 4 more equations for the
rest of the types.

After finding the values they were normalised using the
formula:

x'=(x—xmin)/(xmax—xmin) 2

The traits that will be detected using personality detection
model are as follows:

1ESTJ- It is true that the Executive (ESTJ) is
Extraverted, Observant, Thinking, and Judging. They have
incredible tenacity and constantly rely on their own good
judgment. Among other things, they are frequently a
stabilizing influence, able to offer constant direction in the
face of difficulty.

2)ISTJ- The Logistician (ISTJ) is an introverted,
perceptive, reflective, and judgmental personality type.
Such folks have a reasonable outlook on life and are quiet
but resolute. They prepare their actions in great detail and
execute them with great care.
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3)INFP- Introverted, Intuitive, Feeling, and Prospecting
are indeed characteristics of the Mediator (INFP). These
uncommon personality types tend to be cool, creative, and
open-minded, and they approach everything they do with
attention and originality.

4)ENFJ- The Protagonist (ENFJ) is indeed someone who
is Extraverted, Intuitive, Feeling, and Judging. These
pleasant, forthright people enjoy assisting others and have
strong opinions and convictions. They back up their
viewpoint with the creative energy needed to attain their
objectives.

5)ISFJ- It is true that The Defender (ISFJ) is an
introverted, perceptive, emotional, and judgmental person.
These people have a steady way of being nice and modest.
In their daily lives, people are diligent and effective,
giving special attention to practical issues.

IV. FIGURES AND TABLES

.+ 30 —tum— g8

View Company Data Remove Company
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Fig.1. Super Admin flow Diagram
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Apply On Platform Reject

Fig.2. Company user flow Diagram
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Fig.4. Personality Detection Model

V. CONCLUSION

The labeling of the data set with the K-Means
algorithm was one of the most crucial jobs. As the data set
was not labeled. As the data set was collected from 5
different personality detection websites the data was first
cleaned, then formed into clusters. Responses were
segregated into 5 types: extroversion, neuroticism,
agreeableness, conscientiousness, openness. And then by
calculating these values personality type was decided.
Another important task was to allow the verified users and
companies to apply to the particular jobs and post
companies. The admin is assigned the task of verifying the
documents and on the basis of that user and companies are
going to get verified. If the user is not verified yet then he
is not able to apply until he’s verified and the same applies
to the companies.

VI. FUTURE SCOPE

In this project more security features can be added such
as:

a. To avoid fake people who are pretending to be
disabled using fake certificates.

b. To avoid the typing struggle, a speech-to-text
converter can be added so that the registration of the
user can be simplified.
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¢.  When the user profile is reviewed and accepted by the
company manager, a chatbot feature can be added for
better interaction between the applicants and company
manager. So they will get the update and apply as
soon as it is posted.

d. Those who can't read the text, a text-reader can be
added. To do work faster automated KYC can be
added and then this project will cover everything
which can be used by any type of specially abled
persons.
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Abstract— Recently, increased emphasis has been placed on the global
issue of rapid economic growth, a relative energy scarcity, internal
combustion engine exhaust waste heat, and environmental degradation.
About 30 to 40 percent of the total heat delivered to theengine in the form
of fuel is transformed into meaningful mechanical work. It is necessary to
convert waste heat into usable work since the leftover heat is released into
the environment through exhaust gases and engine cooling systems,
leading to an increase in entropy and major environmental degradation.
Due to the specific advantages of thermoelectric generators, they have
emerged as a possible alternative green technology as waste heat
recovering techniques like the thermoelectric generator (TEG) are
developed. A techniquethat can directly convert the thermal energy found
in exhaust gas into electric power is the subject of the majority of current
study. In this research, athermoelectric power generator based on exhaust
gas was developed for industrial use. The exhaust gases in the pipe serve
as the thermoelectric power generator's heat source. As a result, this study
suggests and puts into practice a thermoelectric waste heat energy
recovery system using the exhaust heat from running equipment.

The goal of the project is to directly transform the heat energy from vehicle
waste heat to electrical energy using a thermoelectric generator. Although
the largest amount of electric power produced by such a system is just 10
W from a single TEG module, significant advancements in material science
can make the ambitious aim of generating larger wattages by any means a
real possibility.

I.  INTRODUCTION

designs to decrease fuel consumption.

The Internal Combustion Engine has been a primary
power source for automobiles and automotive over the past
century. Presently, high fuel costs andconcerns about foreign
oil dependence have resulted in increasingly complex engine
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In this project we are generating electrical power as non-
conventional method by heat energy Nonconventional energy
systems very essential at this time to our nation. Non-
conventional energy using is converting mechanical energy
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into the electrical energy.

Here in this project a mechanical arrangement is made. Use of
embedded technology makes this systemefficient and reliable.
Micro controller allows dynamic and faster control. Liquid
crystal display (LCD) makes the system user-friendly.
Arduino controller is the heart of the circuit as it controls all the
functions.

In this project the conversion of the Heat energy in to electrical
energy. By using this energy fan will operate and the energy is
stored in a battery. The control mechanism carries the A.C
ripples neutralizer, unidirectional current controller and 12V,
from this battery supply will pass to the inverter and it is used
to drive AC/DC loads. The battery is connected to the inverter.
This inverter is used to convert the 12 Volt D.Cto the 230 Volt
A.C. This 230 Volt A.C voltage is used toactivate the loads.
We are using conventional battery charging unit also for
giving supply to the circuitry. In this project we are using
TEP Transducer. Transducer is a device which converts one
form of energy in to another form of energy. This includes
electrical, mechanical, light and heat energy also. While the
term transducer commonly implies the use of sensors/detector
any device which converts energy considered as Transducer.

II. OBJECTIVE

To study the available literature and research on Industrial
waste heat and its solutions.

To study TEG application and its performance.

To find out the suitable working of Heat to electricity through
TEG Module and collect the literature on the studies.

To develop the experimental setup for the investigation

The current research is focusing on a technology, which is able
to convert the thermal energy contained in the exhaust gas
directly into electric power. In this project concept it invented
exhaust gas-based thermoelectric power generator for an
industry application.

In this invention, the exhaust gas gases in the pipe provide the
heat source to the thermoelectric power generator. So, this
project proposes and implements a thermoelectric waste heat
energy recovery system fromthe exhaust heat from running
machineries.

The key is to directly convert the heat energy from automotive
waste heat to electrical energy using a thermoelectric
generator. While the electric power generation by such a
system is able to generate is still relatively small at a maximum
of 10 W from a single TEG module, rapid progress in materials
research can make the ambitious objective of generating higher
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watts by all means of feasible proposition.

I1l.  EXPERIMENTAL BLOCK DIAGRAM

Power generation from waste of industries
Running
machincries
release Heatin Temp 8051 LCD DISPLAY
industry Sensor Microcontroller
Heat Recovery Thermoelectric ¢ !
3 G t nergy storage Inverter
through pipes
system
Load
DC Fan with
motor

IV. CAD DIAGRAM

V. COMPONENTS SPECIFICATION
*  Thermoelectric plate
+  Exhaust fan with Aluminum heat sink
+  Silencer
*  Heat source (Engine considered device)
+  DC motor with fan
+ Battery
*  Inverter module
+  Temperature sensor
+  Controller board (8051 controller)
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+ LCDdisplay (16*2)

« wiring
*  switches
« LEDbulb

*  Metallic Frame

«  connector circuit board

«  Adapter
THERMOELECTRIC PLATE

THERMOELECTRIC GENERATOR

VI. WORKING PRINCIPLE

Heat source
Ty

Hot junction

Material B

W,
Electrical

power oulput

Material A il

Electric I l
current flow

Cold junction

T T,<Ty
Heat sink

TEG consists of one hot side and one cold side. The hot side
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with higher temperature, will drive electrons in the n-type leg
toward the cold side with lower temperature, which cross the
metallic interconnect, and pass into the p- type leg, thus
developing a current through the circuit.

If temperature difference is kept constant, then the diffusion of
charge carriers will form a constant heat current, hence a constant
electrical current.

VII. WORKING

+  Non-conventional energy using is converting mechanical
energy into the electrical energy. Here in this project a
power generation arrangement is made. Use of
thermoelectric principle makes this system efficient and
reliable.

* In any industry machineries continuously run for their
production. It release large amount of heat. This is
wastage heat. We utilized this wastage heat to
produceelectricity. In this way we can minimize some
amount air pollution also.

*  When we apply TEG with Heat sink module to wastage
heat through heat pipe executed from machine. Then at the
same time TEG starts converting Heat energy into
Electrical energy. We can measure this heat with the help
of temperature sensor attached to the system.

+  One DC fan is attached to system to indicates the flow and
conversion of heat energy into Electrical energy. As the
amount of temperature is increases, the flow of fan is also
increases.

+  Generated electrical energy is stored in battery. This
stored energy is supply to inverter to convert DC to AC.

« At the output AC load is obtain. This AC load is utilized
to run various loads in same industry like, fan, AC , light
etc.

*  We also attached 8051 microcontroller (AT89S52) with
LCD display to measure the amount of voltage stored and
remaining in battery.

* In this way, whole system work. Start from wastage of
heat dissipated in industry through production process.
Then conversion of heat into electricity. Indication of
conversion electricity through DC fan and motor. Storage
of electricity in battery. Conversion of DC voltage to AC
voltage with help of inverter. Microcontroller attached to
show the voltage present at battery. And last AC load
attached to inverter.

If such system utilized in automobiles industry, the
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amount of wastage heat we can utilized it. And also
minimized air pollution problem cussing by vehicles.

VIIl. RESULTS & DISCUSSION

*  Benefits of ‘waste heat recovery’ can be broadlyclassified
in two categories

«  Direct Benefits:

* Recovery of waste heat has a direct effect on the
combustion process efficiency. This is reflected by
reduction in the utility consumption and process cost.

* Indirect Benefits:

* Reduction in pollution: A number of toxic combustible
wastes such as carbon monoxide (CO), hydrocarbons
(HC), nitrogen oxides (NOx),and particulate matter (PM)
etc, releasing to atmosphere. Recovering of heat reduces
the environmental pollution levels.

* b) Reduction in equipment sizes: Waste heat recovery
reduces the fuel consumption, which leads to reduction in
the flue gas produced. This results in reduction in
equipment sizes.

» ¢) Reduction in auxiliary energy consumption: Reduction
in equipment sizes gives additionalbenefits in the form of
reduction in auxiliary energy consumption.

Design Calculations for Petrol Engine:

Table Specification of Petrol Engine

Type Two Stroke

Cooling System Air Cooled

Bore /Stroke 50 * 50 mm
Compression Ratio 98.2cc
Piston Displacement 6.6;1

Maximum Torque 0.98 kg-m at 5500 RPM

Calculation for VVoltage generated From the equation of Seeback
effect, V=0 (Th - Tc¢)

Where, V —Voltage Generated in VVoltsa — Seebeck coefficient
in pV/K

Th-temperature of hot surface (silencer) in Kelvin

Tc-temperature of cold surface (atmosphere) in Kelvina of
Bismuth Telluride - 287uV/K

Tc=303k

A few temperatures of the hot silencer is taken into
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consideration and the corresponding

voltages that are expected to be generated according to the
Seebeck equation is calculated as

follows,
V =a (Th- Tc)

Case 1: Th= 403 k V= (287 *10-6)* (403-303) = (287 *10-
6)*(100) = 0.0287 VV

Case 2: Th= 453 k V/ = (287 *10-6)* (453-303) = (287 *10-
6)*(150) = 0.04305 V These

voltages are meager in value. This can be boosted up usingthe
booster circuit.

Total Power

T1= Hot side inlet temperature T2= Hot side outlet
temperature T3= Cold side inlet temperature T4= Cold side
outlet temperature

Tin= Exhaust gas temperature at TEG system inletTex=
Exhaust gas temperature at TEG system exit

TEG Output Power Vs Input Power of Exhaustheat Gas

TEG Output Power Vs Input Power of
Engine Exhaust Gas

20
15
10

TEG Output Power (W)

50 100 150 200 250 poo
Input Power of Engine Exhaust Gas (W)

The graph shows that at the engine speed of 3736 rpm, input
power of engine exhaust gas is 248.03 W & the TEG output
power is 10 W, hence the overall efficiency obtained is
5.28%.
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Power Output Vs Mass Flow Rate of Exhaust Heat Gas

Power Output Vs Mass Flow Rate of
Exhaust Gas

20
16
12

Power Output (W)

0

15 18 20 23 25
Mass Flow Rate of Exhaust Gas (*10"-3 Kg/sec)

The graph shows that the power output is function of mass
flowrate of exhaust gas. At the mass flow rate of exhaust gas
of

24.317 Kg/sec. the power developed by TEG system is average
10W.

Waste heat recovery entails capturing and reusing the waste
heatfrom internal combustion engine and using it for heating
or generating mechanical or electrical work. It would also help
to recognize the improvement in performance and emissions
of the engine if these technologies were adopted by the
automotive manufacturers.

By using this thermoelectric system one can generate
electricity from the high temperature difference and it is
available at low cost. In heavy duty vehicles the smoke coming
out of the exhaustion system will form the NOx gases which
are major concern for the greenhouse gases. But because of
this the temperature will come down of exhaust gases so, the
formationof the NOx gases will be minimal.

If this concept of thermoelectric system is taken to the nano
level or micro level, then there will be ample amount of
electricity canbe generated which are just wasted into the
atmosphere.

IX. BENEFITS

*  TEGs are solid-state device, which means that they
have no moving parts during their operations. No
moving parts so maintenance required is less
frequently, no chlorofluorocarbons. Temperature
control to within fractions of a degree can be
maintained, flexible shape, very small size.

+  TEGs can be used in environments that are smaller or
more severe than conventional refrigeration. TEG has
long life, and also it can be controllable by changing
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the input voltage/current.

X.  ADVANTAGES
+  Clean, Noise less, Cost is less .
«  This is a Non-conventional system, No fuel is require

+ Easy maintenance, portable, charging time is less
(maximum temp)

«  Promising technology for solving power crisis to an
affordable extent.

+ Simple in construction, Pollution free, Reduces
transmission losses.

«  Wide areas of application# Required less space
* Itcan be use at any time when it necessary.

«  Less number of parts required.

*  we can charge any electronic devices

+  Electricity can used for many purposes

+  Efficient and eliminate the grid searching.

XI.  APPLICATIONS

«  Thermoelectric Generators are basically used in where the
power production is less.

* In many industries amount of heat is executed and been
wastage. We can used this hear for electricityusing TEG.

* In automobile vehicle produce heat that can be usedfor
generating electricity by using TEG.

*  Recharge the battery where ever waste heat isobtained.

+  Self charging battery by fixing the TEG at radiatoror two
wheeler silencers pipe.

XIl.  CONCLUSION

Waste heat recovery entails capturing and reusing the waste
heat from machineries in industries and using it for generating
electrical work. It would also help to recognize the
improvement in performance and emissions of the machineries
if these technologies were adopted by the production
industries.

If this concept of thermoelectric system is taken to the practical
level then there will be large amount of electricity can be
generated, which will be used to run industrial load itself. Also
large amount of wastage heat for pollution is also usesin this
system in continue manner. And such industries also somehow
help to protect the environmental pollution.
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(1]

(2]

(3]

(4]

(5]

6]

(7]

(8]

(9]

SCOPE OF THE STUDY

» By using thermoelectric generator connecting in
series/ parallel we can generate the power for
maximum level

» Even body heat also generate the heat that can be
utilizing by using TEG to generate the power to

»  charge the portable equipment like laptop mobile etc

* By installed in the vehicle above the radiator means
thevehicle battery will charge self.
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Abstract— Maintenance (Maintenance) is very important at a building,
especially in vital buildings. Maintenance often ignored by the Regional
Government until building become damaged heavy. INPRES Village
Public Elementary School Building Asilulu Central Maluku Regency is
facilities and infrastructure-built education _ 2013. Service period
something building building is 20 years in accordance rule government.
But In fact, in 2019 the Village INPRES Public Elementary School
building Asilulu Already happen damage heavy. Percentage and weight
damage based on Permen PU No0.24/PRT/M/2008 and SNI 2847-2013.
During time intervals six year, building the experience damage of
96.31%. Weight value damage work for roof 100%, ceiling 98.18%,
column 50%, walls of 98.86% and installation by 100%. Calculation
results weight work experience deviation price from work maintenance

and work construction as big IDR 145,785,777.70 or 52.72%.

I. INTRODUCTION

School building is one of the government's assets, so
appropriateness its use and care also be not quite enough
answer government . Maintenance usually done by the
government covers rehabilitation, renovation, restoration
so that building building the can function with ok .
Maintenance on functioning vital buildings as place facility
general is very important done . one _ vital building is
building school as means role education _ For educate life
nation , in accordance with the 1945 Constitution and Goals
Educational Infrastructure . Law NO 20 of 2003 also
regulates system funding education to be not quite enough
answer government central and regional , as well as the
community as support development infrastructure . Factor
support This Not yet done in a manner equally throughout
Indonesia so quality and quality education No evenly . one
_ impact Not yet evenly infrastructure education like
damage to buildings building SD INPRES ASILULU
Elementary School , Central Maluku Regency . Classroom
already _ _ experience damage , however Still used for the
learning process teach , though distance from location
school to Ambon city as capital Maluku province less more
than 50 km. Besides That building school the new built in
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2013. Impact _ the damage is very annoying comfort and
safety from the students during learn , so objective For
educate and increase quality education Not yet reached .
However until moment This Still there is facilities and
infrastructure broken education _ but Still used for the
learning process teach . circumstances This influence
quality and quality students' education . Room roofed class
_ already leaked, however Still used as place for the
learning process teach . Comfort The same very No felt by
students. If happen Rain hence the learning process teach
discontinued because the roof of the school leaked so it
rained enter to room class , as well influential to another part
of building building the . Although building building the
Already broken , still used for the learning process teach as
seen in figure 1. The students have to sit side by side For
avoid rain and hot water incoming sun _ to room class .
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Fig.1Classroom _

In pictures 2 and 3 the roof covering is done experience
effect damage _ For damage framework easel and ceiling.

Fig.4 Damage column
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Fig.5 Damage wall

In pictures 4 and 5, beauty and cleanliness school No appear
Again consequence damage . Wall school experience cracks
and paint already chipped . column experienced cracked as
well as has appear reinforcement , consequently strength
from column can reduced . Besides That maintenance
something building often ignored by the government area
specifically Central Maluku Regency . Damage this also
happens in a few areas in Indonesia such as case
consequence damage building school behind _ Board
according to Mahfud consequence No he did maintenance
in a manner periodically so that resulting in fatalities .
Management review maintenance and maintenance _
researched by Irika Widiasanti and R. Eka Murti Nugraha
say that maintenance building is very important and
expected can done in a manner periodically so the funds will
be used more efficient.

Il. METHOD

Method used _ For studies case building SD INPRES
Asilulu with survey field For see and know damage to
buildings , also use form evaluation existing conditions ,
documentation images and systems data processing uses
computer . Data collection was carried out at school with
measure wide cracks that occur in walls and columns , check
every broken room . _ Evaluation damage building building
referring to Minister of Public Works No.24 of 2008, which
was carried out in a manner gradually follow Hierarchy
building building . Percentage classified damage _ damaged
mild < 30%, damaged moderate > 30% - 45%, damaged
weight : > 45% - 65% and totally damaged if : > 65%.
Percentage damage seen in equation (1)

H == % 100% 1)
Description :

H : Weight Percentage of Damage Level

G : Price Per Work Item

HT : Total Job Price
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Prices for work items taken from Unit Price Analysis Jobs
(AHSP) in Central Maluku Regency in 2019

Damage building according to Minister of Public Works
No. 24 of 2008 with intensity damage building can
classified on three level damage , namely : Damage
Allowable light on non - structural components , damage
currently partly on non structure and or component roof
structure , damage heavy if damage to parts big component
building , fine structural as well as non- structural ones if
after repaired Still can function with Good as should .

2.1 RESULTS AND DISCUSSION

A number of influencing factors _ damage building school
that is the location nearby with edge beach . Distance
between school and edge beach six fifteen meters. Factor
wind and earthquake become reason happening damage
building school . Besides from factor above , which
becomes problem happening damage is No done
maintenance in a manner periodically , accordingly with .
At the start survey , found that building the ASILULU
INPRES SD building was built in 2013 no maintained with
ok . Until year 2020 building year building school the has
experience damage with level damage to parts structure and
non structure . The extent of the damage incurred varies by
three room class with wide 197.93m 2.

damage done _ building roof , frame truss , ceiling, walls ,
and columns resulting in a zinc roof can become rusty .
Besides it's on the zinc roof No coated with anti-rust paint
so damage the more big that is happen leaks , and visible
the holes in the roof . Perforated roof , if happen Rain so
will seep and hit the frame easel and ceiling. Consequence
damage to the zinc roof factor The wind is also very
influential in the area that , when in the west season often
happen strong winds , which resulted level damage the more
big ,

Paint on walls the building has peeling and discolored faded
. Doors and windows already _ broken . Damage covering
the roof, damage wall on each room experienced class _
cracks , reinforcement in columns that have appear
consequence corrosion . Besides That in development will
impact on the budget government , if building school will
rehabilitated or built new .

Here clear seen lack of maintenance carried out by the
Regional Government in management building which is
asset area the . Maintenance building is very important and
necessary after building the finished built and used .
Maintenance This will make age building the become more
long , reviewed from aspect : strength , safety , and building
performance . That succeed or nope something development
building can seen from age usage building .

In the use of materials used for job concrete possibility
using sand the surrounding sea _ _ edge beach , because of
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the reinforcement column see already experience corrosion
like seen in picture 5. Use sand the pregnant sea sulfate and
chloride salt , can influential against damage concrete ie
reinforcement iron concrete to be rust, part dash already cut
off Potential damage to concrete ie happened cracks and
breaks , because salty sand _ will reduce adhesive with
cement, as seen in picture 6.

The data obtained through observation field , calculation
level damage to the building building school according to
the volume of damage to the part structural and non-
structural . Calculation of damage volume and weight
damage against whole building can seen in Table 1.

In table 1. The damage that occurred has reached 96.31%
and classified as damage heavy until year 2019. From
weight damage so building school This No worthy Again
For used as a learning process teach .

Damage heavy happen consequence from No he did
maintenance in a manner periodically . On walls and roofs,
and installation electricity if done maintenance two year
very during six year (2013 -2019) then treatment performed
_only on painting and installation items electricity . The
magnitude cost roof painting 3 x IDR 25,3111,125.42=1DR
75,933,376.27. Ceiling painting 3 x IDR 5,461,174.35 =
IDR 16,383,523.04. Painting walls 3 x IDR 11,483,602.85
= IDR 34,450,808.54. Amount maintenance during six year
if done maintenance so the value is IDR 130,761,719.85. If
No done maintenance so that experience damage of 96.31%
then value to IDR 276,547,497.55. Difference mark
between treatment performed _ two year once and no done
maintenance until damaged heavy in the amount of IDR

276,547,49755 - IDR 130,761,719.85 = |IDR
145,785,777.70 or 52.72%
1. CONCLUSION

Damage to buildings Inpres Elementary School Village
Asilulu as one _ means education For increase quality
education students really need attention from government
center , area For more increase development infrastructure
education so that student can do activity Study decent
teaching _ in accordance recommendation government .
damage done _ caused factor location adjacent school _
with edge beach so that building experience seawater
corrosion , earthquake , wind , no _ do care in a manner
periodically in accordance Regulation of the Minister of
Work General No0.24/PRT/M/2008 so affect the volume of
damage and large costs . Assessment results if done
maintenance in a manner periodically to cost as big IDR
IDR 130,761,719.85 during period of 6 ( six ) years and the
amount cost repair if without No done maintenance
magnitude cost as big IDR 276,547,497.55 experience
deviation cost as big IDR 145,785,777.70 or 52.72%.
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Table 1 Damage component structure and non structure

ANALISIS KERUSAKAN BANGUNAN
Kerusakan (%)
Volume
Terhadap Harga Satuan | Volume
NO Komponen Bangunan Seluruh | Satuan (Rp) Terhada| Lo cakan Bobot Terhadap | Bobot Terhadap Seluruh
Bangunan p (Rp) Item Pekerjaan Bangunan
Kerusak (%) (%)
an
A B C D E F G=F/CxE H=G/Ex100%| I=G/Jumlah x 100%
1 Pekerjaan Persiapan
a. Pekerjaan Kolom ‘ 0,495 ‘ M3 Rp 17.373.391,20 | 0,2475 | Rp 8.686.695,60 50,00 3,03
JUMLAH PER ITEM PEKERJAAN Rp 17.373.391,20 Rp 8.686.695,60 50,00%
2. |PEKERJAAN ATAP
a. Penutup atap seng 849,86 M2 Rp 54.212.569,40 | 849,86 | Rp 54.212.569,40 45,03 18,88
b. Kuda - kuda kayu Kils | 2,52 M3 Rp 22.944.096,00 2,52 Rp 22.944.096,00 19,06 7,99
c. Gording kayu Kis | 0,95 M3 Rp  8.896.567,50 0,95 Rp 8.896.567,50 7,39 3,10
d. Listplank 68,98 M Rp  7.298.084,00 | 68,98 | Rp 7.298.084,00 6,06 2,54
e. Bumbungan atap zink 43,4 M Rp  1.742.293,00 | 43,40 Rp 1.742.293,00 1,45 0,61
f. Pengecatan atap 849,86 M2 Rp 25.311.125,42 | 849,86 | Rp 25.311.125,42 21,02 8,81
JUMLAH PER ITEM PEKERJAAN Rp 120.404.735,32 Rp 120.404.735,32 100,00%
3. |PEKERJAAN PLAFOND
a. Rangka plafond & penutup plafond 255,20 M3 Rp 46.137.608,00 | 250,00 | Rp 45.197.500,00 87,59 15,74
b. Cat Plafond 255,20 M2 Rp 5.461.174,35 | 255,20 | Rp 5.461.174,35 10,58 1,90
JUMLAH PER ITEM PEKERJAAN Rp 51.598.782,35 Rp 50.658.674,35 98,18%
4. |PEKERJAAN DINDING
a. Pasangan dinding batako 270,47 M2 Rp 31.667.438,16 | 265,80 | Rp 31.120.660,56 36,28 10,84
b. Plesteran dinding 540,94 M2 Rp 42.638.319,38 | 535,80 | Rp 42.233.171,01 49,23 14,71
c. Pengecatan dinding 540,94 M2 Rp 11.483.602,85 | 539,90 | Rp 11.461.524,71 13,36 3,99
JUMLAH PER ITEM PEKERJAAN Rp 85.789.360,39 Rp 84.815.356,28 98,86%
5. |PEKERJAAN INSTALASI LISTRIK
a. Titik instalasi lampu 27,00 Ttk Rp  4.527.900,00 | 27,00 | Rp 4.527.900,00 37,79 1,58
b. Lampu 18 watt 27,00 Bh Rp  3.938.625,00 | 27,00 | Rp 3.938.625,00 32,87 1,37
c. Stop kontak 3,00 Bh Rp 423.375,00 | 3,00 Rp 423.375,00 3,53 0,15
d. Saklar ganda 3,00 Bh Rp 625.335,00 3,00 Rp 625.335,00 5,22 0,22
e. Saklar tunggal 3,00 Bh Rp 549.051,00 3,00 Rp 549.051,00 4,58 0,19
f. KWH meter (daya 1200 watt) 1,00 Bh Rp  1.500.000,00 1,00 Rp 1.500.000,00 12,52 0,52
g. Mchb/secring 1,00 Unit Rp 417.750,00 | 1,00 Rp 417.750,00 3,49 0,15
JUMLAH PER ITEM PEKERJAAN Rp 11.982.036,00 Rp 11.982.036,00 100%
JUMLAH TOTAL Rp 287.148.305,26 ” ” Rp 276.547.497,55 “ ‘| 96,31%
KESIMPULAN PENGAMATAN : TINGKAT KERUSAKAN
Tingkat Kerusakan (%) 96,31% RINGAN : <30 %
Jenis Perawatan TOTAL SEDANG : >30 % - 45 %
Luas Total Ruangan 197,91 M2 BERAT : > 45 % - 65 %
TOTAL : 96,31% >65%
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