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RESUMO

ALVES, J. M. F. Dindmica espacial da Covid-19 no estado do Maranhé&o. 2022. 86f.
Dissertacdo (Mestrado) - Programa de Pds-Graduacdo em Enfermagem, Universidade
Federal do Maranhéo, Séo Luis, 2022.

A Covid-19, doenca causada pelo coronavirus SARS-CoV-2, elevada a nivel de pandemia em
marc¢o de 2020, tem trazido preocupacdes sanitarias em funcao dos expressivos indicadores de
morbimortalidade observados. Por tratar-se de uma doenca recente, é essencial conhecer seu
comportamento epidemioldgico e regides de predominancia. Métodos de andlise espacial sdo
eficientes para a identificacdo das areas de risco, fornecendo subsidios para a otimizagdo de
politicas publicas de saude. O objetivo desse estudo foi analisar a distribuicéo espacial dos casos
e Obitos causados pela Covid-19 no estado do Maranhdo. Realizou-se estudo ecolégico da
distribuicdo espacial de casos (incidéncia) e ébitos (mortalidade e letalidade), tendo como
unidade de andlise os municipios maranhenses. A populacdo do estudo incluiu todos os casos
notificados no estado do Maranhéo entre 20.03.2020 e 07.07.2021 e todos os 6bitos registrados
no periodo de 29.03.2020 a 07.07.2021, totalizando 323.043 casos e 9.225 dbitos. Os dados
foram coletados a partir do banco de dados da Secretaria de Estado da Saude (SES) do
Maranh&o. As estimativas populacionais correspondem ao ano de 2020 obtidas por meio das
malhas do Instituto Brasileiro de Geografia e Estatistica (IBGE). Foram estimadas as taxas de
incidéncia, mortalidade e letalidade para os 217 municipios maranhenses com elaboracéo de
mapas tematicos utilizando o software QGis. A dependéncia espacial foi identificada por meio
do Indice de Moran Global e a delimitagdo dos clusters de risco por meio do indice de Moran
Local, utilizando o software GeoDa. Os resultados apontam que 0s municipios com as maiores
incidéncias por 100 mil habitantes foram: Lagoa do Mato (17.940,5), Feira Nova do Maranhéo
(17.810,0), Igarapé Grande (14.788,8) e Sdo Raimundo das Mangabeiras (11.375,1) e menor
incidéncia em Boa Vista do Gurupi (178,95). Na analise da mortalidade por 100 mil habitantes,
as maiores taxas foram em Campestre do Maranhdo (304,4), Imperatriz (303,1), Jodo Lisboa
(235,9) e Porto Franco (224,1). Em relacéo a letalidade, as maiores taxas foram em Boa Vista
do Gurupi (26,6%), Paco do Lumiar (21,2%) e Viana (11,9%). Os indicadores de saude
apresentaram autocorrelacéo espacial positiva, sendo os indices de Moran Global de incidéncia
0,328, de mortalidade 0,348 e de letalidade 0,161, com p < 0,05. Foram detectados os clusters
de alto risco para incidéncia, mortalidade e letalidade localizados, respectivamente, na
mesorregido Centro e Sul, na mesorregido Norte e na mesorregido Oeste maranhense. Conclui-
se que 0s casos e obitos da Covid-19 distribuiram-se de forma heterogénea nos municipios, com
autocorrelacdo espacial positiva e formacdo de clusters de alto risco para incidéncia,
mortalidade e letalidade, com areas de predominncia, influenciadas pelo fluxo intermunicipal
de pessoas, limitacdo do acesso e disponibilidade dos servicos de salde. As caracteristicas
locais, sociais e demograficas dos municipios devem ser consideradas em investigacdes futuras
para um melhor entendimento da dindmica da doencga, assim como para verificar se 0s servi¢os
de saude estdo organizados de forma satisfatoria e se s@o sensiveis a realidade local. Os achados
desse estudo podem contribuir para o fortalecimento das politicas de saude de combate a
pandemia, por fornecerem subsidios para a elaboragéo de estratégias que visem a reducéo dos
indicadores.

Palavras-chave: Covid-19; indicadores de salde; andlise espacial.



ABSTRACT

ALVES, J. M. F. Spatial dynamics of Covid-19 in the state of Maranh&o. 2022. 86f.
Dissertation (Master's) - Postgraduate Program in Nursing, Federal University of Maranhdo,
Séo Luis, 2022.

Covid-19, a disease caused by the SARS-CoV-2 coronavirus, elevated to pandemic level in
March 2020, has raised health concerns due to the significant indicators of morbidity and
mortality observed. Since it is a recent disease, it is essential to know its epidemiological
behavior and regions of prevalence. Spatial analysis methods are efficient for the identification
of risk areas, providing subsidies for the optimization of public health policies. The objective
of this study was to analyze the spatial distribution of cases and deaths caused by Covid-19 in
the state of Maranhdo. We carried out an ecological study of the spatial distribution of cases
(incidence) and deaths (mortality and lethality), using as unit of analysis the municipalities of
Maranh&o. The study population included all cases reported in the state of Maranh&o between
20.03.2020 and 07.07.2021 and all deaths recorded in the period from 29.03.2020 to
07.07.2021, totaling 323,043 cases and 9,225 deaths. The data were collected from the database
of the Maranhdo State Department of Health (SES). The population estimates correspond to the
year 2020 obtained through the meshes of the Brazilian Institute of Geography and Statistics
(IBGE). Incidence, mortality and lethality rates were estimated for the 217 municipalities of
Maranhdo with the elaboration of thematic maps using the QGis software. The spatial
dependence was identified through the Global Moran Index and the delimitation of risk clusters
through the Local Moran Index, using the GeoDa software. The results show that the
municipalities with the highest incidence per 100,000 inhabitants were: Lagoa do Mato
(17,940.5), Feira Nova do Maranhao (17,810.0), Igarapé Grande (14,788.8) and Sdo Raimundo
das Mangabeiras (11,375.1) and the lowest incidence in Boa Vista do Gurupi (178.95). In the
analysis of mortality per 100,000 inhabitants, the highest rates were in Campestre do Maranhao
(304.4), Imperatriz (303.1), Jodo Lisboa (235.9) and Porto Franco (224.1). In relation to
lethality, the highest rates were in Boa Vista do Gurupi (26.6%), Paco do Lumiar (21.2%), and
Viana (11.9%). The health indicators showed positive spatial autocorrelation, being the Global
Moran indexes of incidence 0.328, mortality 0.348 and lethality 0.161, with p < 0.05. The high-
risk clusters for incidence, mortality and lethality were detected located, respectively, in the
Central and Southern mesoregion, the Northern mesoregion and the Western maranhense
mesoregion. It is concluded that the cases and deaths of Covid-19 were heterogeneously
distributed in the municipalities, with positive spatial autocorrelation and formation of high-
risk clusters for incidence, mortality and lethality, with areas of predominance, influenced by
the intermunicipal flow of people, limited access and availability of health services. The local
social and demographic characteristics of the municipalities should be considered in future
investigations for a better understanding of the dynamics of the disease, as well as to verify
whether the health services are satisfactorily organized and sensitive to the local reality. The
findings of this study can contribute to the strengthening of health policies to combat the
pandemic, by providing subsidies for the development of strategies aimed at reducing the
indicators.

Keywords: Covid-19; health indicators; spatial analysis.
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