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RESUMO
Introducdo: A COVID-19 é uma doenca infecciosa, causada pelo virus SARS-CoV-2, de
elevada transmissibilidade e distribuicdo global. Desde que foi relatada pela primeira vez na
cidade de Wuhan, na China, em dezembro de 2019, o mundo acompanha o crescimento
exponencial de casos da doenca. Objetivo: Analisar a distribuicdo espacial dos casos e 6bitos
da COVID-19 no Maranhdo e sua relacdo com indicadores socioecondmicos e de salde.
Metodologia: Estudo ecologico de todos os casos e Obitos da COVID-19 do estado do
Maranhdo notificados até agosto de 2022 na Secretaria de Estado da Salde. Os indicadores
socioecondmicos e de saude foram coletados dos sitios online do Instituto Brasileiro de
Geografia e Estatistica (IBGE), Instituto de Pesquisa Econdmica Aplicada (IPEA) e e-Gestor
Atencdo Baésica. As varidveis dependentes utilizadas foram: incidéncia, mortalidade e
letalidade da COVID-19, e as independentes foram: populacéo residente dos municipios do
Maranhdo, indice de Gini, indice de Desenvolvimento Humano Municipal (IDHM), indice de
Vulnerabilidade Social (IVS), renda per capita, propor¢édo de pobres, aglomeracdo domiciliar,
taxa de analfabetismo de pessoas com 15 anos ou mais, proporcdo de domicilio com rede
geral de agua, taxa de desocupacdo da populacdo de 18 anos ou mais de idade e cobertura da
Atencdo Basica (AB). Foram estimadas as taxas de incidéncia, mortalidade e letalidade dos
217 municipios maranhenses. Utilizou-se o indice de Moran Global (I) para avaliar a
existéncia de autocorrelacdo espacial com as variaveis dependentes, e o Indice de Moran
Local para identificar as &areas de alto e baixo risco (clusters). Os mapas foram
confeccionados por meio do software QGIS versdo 3.12.0. Para o célculo dos indices de
autocorrelacdo espacial global, assim como dos modelos regressivos, utilizou-se o software
GeoDa, versao 1.14. Resultado: Até 31 de agosto de 2022 foram notificados 468.943 casos e
11.524 ¢bitos por COVID-19 no Maranhdo. O municipio de Sdo Luis registrou o maior
nimero de casos e Obitos, com 73.218 (15,61%) e 2.873 (24,93%), respectivamente, € 0
municipio de Boa Vista do Gurupi registrou o menor numero, 16 casos (0,003%). O
municipio de Sdo Francisco do Brejdo ndo registrou 6bito pela COVID-19. A maior taxa da
incidéncia foi registrada no municipio de Lagoa do Mato (25.957,44/100mil hab.) e a menor
taxa foi em Boa Vista do Gurupi (188,36/100mil hab.). A maior taxa de mortalidade foi
registrada em Imperatriz (374,25/100mil hab.) e a maior de letalidade foi em Boa Vista do
Gurupi (31,25%). O indice de Moran | apontou autocorrelacio espacial positiva para
incidéncia, mortalidade e letalidade no periodo estudado, sendo possivel identificar
aglomerados de alto e baixo risco para as varidveis dependentes. O modelo de regressao
Ordinary Least Squares Estimation (OLS) confirmou autocorrelacdo espacial com as
variaveis dependentes. A incidéncia apresentou associagio positiva com o Indice de Gini e
cobertura AB, e negativa com IVS, IDHM e proporc¢éo de pobres. A mortalidade associagao
positiva com Indice de Gini e taxa de analfabetismo e negativa com proporcdo de pobres e
IVS. Em relacdo a letalidade houve correlagdo positiva com aglomeracdo domiciliar e,
negativa com cobertura de atengéo basica e taxa de analfabetismo. Concluséo: A dispersao da
COVID-19 ocorreu de forma heterogénea, com ampla variacdo entre 0S municipios
maranhense, sendo possivel identificar areas de maior e menor risco para a doenca. Os
indicadores socioecondmicos e de saude influenciaram na evolugdo da pandemia, e tais
caracteristicas devem ser consideradas na formulacao de politicas publicas para o controle do
agravo bem como reduzir as desigualdades existentes no Estado.
Palavras-chave: Analise espacial; COVID-19; Indicadores socioeconémicos; Indicadores de
salde.
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ABSTRACT
Introduction: COVID-19 is an infectious disease, caused by the SARS-CoV-2 virus, with
high transmissibility and global distribution. Since it was first reported in the city of Wuhan,
China, in December 2019, the world has been following the exponential growth of cases of
the disease. Objective: To analyze the spatial distribution of COVID-19 cases and deaths in
Maranhdo and its relationship with socioeconomic and health indicators. Methodology:
Ecological study of all cases and deaths of COVID-19 in the state of Maranh&o notified until
August 2022 at the Secretary of State for Health. Socioeconomic and health indicators were
collected from the online sites of the Brazilian Institute of Geography and Statistics (IBGE),
Institute of Applied Economic Research (IPEA) and e-Gestor Assisténcia Bésica. The
dependent variables used were: incidence, mortality and lethality of COVID-19, and the
independent ones were: resident population of the municipalities of Maranh&o, Gini Index,
Municipal Human Development Index (MHDI), Social Vulnerability Index (SVI), income per
capita, proportion of poor people, household crowding, illiteracy rate of people aged 15 years
or over, proportion of households with a general water network, unemployment rate of the
population aged 18 years or over and coverage of Primary Care (AB). The incidence,
mortality and lethality rates of the 217 municipalities in Maranhdo were estimated. The
Global Moran Index (I) was used to assess the existence of spatial autocorrelation with the
dependent variables, and the Local Moran Index to identify high and low risk areas (clusters).
The maps were made using the QGIS software version 3.12.0. To calculate the global spatial
autocorrelation indices, as well as the regression models, the GeoDa software, version 1.14,
was used. Result: Until August 31, 2022, 468,943 cases and 11,524 deaths from COVID-19
were reported in Maranhdo. The municipality of Sdo Luis registered the highest number of
cases and deaths, with 73,218 (15.61%) and 2,873 (24.93%), respectively, and the
municipality of Boa Vista do Gurupi registered the lowest number, 16 cases (0.003 %). The
municipality of Sdo Francisco do Brejdo did not record a death from COVID-19. The highest
incidence rate was recorded in the municipality of Lagoa do Mato (25,957.44/100,000 inhab.)
and the lowest rate was in Boa Vista do Gurupi (188.36/100,000 inhab.). The highest
mortality rate was recorded in Imperatriz (374.25/100,000 inhab.) and the highest lethality
rate was in Boa Vista do Gurupi (31.25%). The Moran | Index showed positive spatial
autocorrelation for incidence, mortality and lethality in the studied period, making it possible
to identify clusters of high and low risk for the dependent variables. The Ordinary Least
Squares Estimation (OLS) regression model confirmed spatial autocorrelation with the
dependent variables. Incidence showed a positive association with the Gini Index and AB
coverage, and a negative association with VS, MHDI and proportion of poor people.
Mortality was positively associated with the Gini Index and illiteracy rate and negatively
associated with the proportion of poor people and IVS. Regarding lethality, there was a
positive correlation with household crowding and a negative correlation with primary care
coverage and illiteracy rate. Conclusion: The spread of COVID-19 occurred heterogeneously,
with wide variation between the municipalities of Maranh&o, making it possible to identify
areas of greater and lesser risk for the disease. Socioeconomic and health indicators
influenced the evolution of the pandemic, and that such characteristics should be considered
in the formulation of public policies to control the disease, as well as to reduce existing
inequalities in the State.
Keywords: Spatial analysis; COVID-19; Socioeconomic indicators; Health indicators.
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