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COVID-19 health indicators in the first four
months in the state of Sao Paulo

ABSTRACT | Objective: To analyze the estimate of the health indicators of COVID-19 in the first four months of the pandemic
from the confirmation of the first case. Method: Ecological study. Confirmed cases of COVID-19 from the State of Sao Paulo
(ESP) from February to June were collected from the Center for Epidemiological Surveillance of ESP. Data analysis was carried out
based on health indicators and the population was obtained by the ESP State System of Data Analysis Foundation. The study did
not go through the Ethics and Research Committee because it is public data. Result: In the first four months of the COVID-19
pandemic in ESP, there was a consecutive increase in the number of affected municipalities, confirmed cases, deaths, incidence
and mortality rates and a decline in the lethality rate. Conclusion: We verified a decrease in the deaths of COVID-19 in the ESP
and this may be associated with the improvement of the clinical management of the disease.

Keywords: Coronavirus Infections; Pandemics; Epidemiology Descriptive; Ecological Studies.

RESUMEN | Objetivo: Analizar la estimacion de los indicadores de salud de COVID-19 en los primeros cuatro meses de la
pandemia desde la confirmacion del primer caso. Método: Estudio ecoldgico. Los casos confirmados de COVID-19 del Estado de
Sao Paulo (ESP) de febrero a junio fueron recolectados del Centro de Vigilancia Epidemiolégica de ESP. El analisis de los datos se
realizd con base en indicadores de salud y la poblacion fue obtenida por la Fundacién Sistema Estatal de Andlisis de Datos ESP.
El estudio no pasé por el Comité de Etica e Investigacién por tratarse de datos publicos. Resultado: En los primeros cuatro meses
de la pandemia de COVID-19 en ESP, hubo un aumento consecutivo en el nimero de municipios afectados, casos confirmados,
defunciones, tasas de incidencia y mortalidad y una disminucién en la tasa de letalidad. Conclusién: Verificamos una disminucién
de las muertes por COVID-19 en el ESP y esto puede estar asociado a la mejora del manejo clinico de la enfermedad.

Palabras claves: Infecciones por Coronavirus; Pandemias; Epidemiologia Descriptiva; Estudios Ecolégicos.

RESUMO | Objetivo: Analisar a estimativa dos indicadores de saude da COVID-19 nos quatro primeiros meses da pandemia
a partir da confirmagao do primeiro caso. Método: Estudo ecoldgico. Foram coletados os casos confirmados de COVID-19 do
Estado de Sao Paulo (ESP) dos meses de fevereiro a junho, obtidos do Centro de Vigilancia Epidemioldgica do ESP. A analise dos
dados foi realizada a partir de indicadores de satde e a populacéo foi obtida pela Fundacéo Sistema Estadual de Anélise de Dados
do ESP. O estudo ndo passou por Comité de Etica e Pesquisa por se tratar de dados publicos. Resultado: Nos primeiros quatro
meses da pandemia da COVID-19 no ESP houve aumento consecutivos do nimero de municipios afetados, casos confirmados,
obitos, coeficientes de incidéncia e mortalidade e declinio do coeficiente de letalidade. Conclusao: Verificamos diminuicdo dos
obitos da COVID-19 no ESP e isso pode estar associado ao aprimoramento do manejo clinico da doenca.

Palavras-chaves: Infeccdes por Coronavirus; Pandemias; Epidemiologia Descritiva; Estudos Ecolégicos.

Roudom Ferreira Moura

Nurse, Doctoral Student of the Epidemiology
Program at the Faculty of Public Health - Uni-
versity of Sao Paulo, Technician at the Epide-
miological Surveillance Center “Prof. Alexan-
dre Vranjac "and from the Health Surveillance
Center - Disease Control Center - Sdo Paulo
State Department of Health.

ORCID: 0000-0002-0685-4627

IAna Paula Miranda Mundim-Pombo

Nurse and Veterinary Physician, PhD in Scien-
ces by the Faculty of Medicine of the Univer-
sity of Sdo Paulo, Professor at the University
Sao Judas Tadeu - Sdo Paulo. Sao Paulo-SP).
ORCID: 0000-0002-1877-0965

|.lanessa de Fatima Morgado de Oliveira |

Pharmaceutical-biochemistry, ~ PhD  in
Sciences by the Faculty of Public Health,
University of Sao Paulo, Researcher - De-
partment of Epidemiology, Institute of
Public Health, University of Porto (Project
DOCnet). Porto (Porto).

ORCID: 0000-0002-8482-5872

5261 Revista Nursing,

|Rosénge|a Elaine Minéo Biagolini

Nurse, PhD in Health Sciences, School of
Nursing, University of Sdo Paulo, Professor
at University Nove de Julho - Sdo Paulo
(SP). Nurse at the Health Surveillance Unit
of the Municipal Health Secretariat of Sao
Paulo (SP).

ORCID: 0000-0003-2061-5611

Received on: 08/28/2020
Approved on: 11/09/2020

INTRODUCTION

OVID-19 (English: Coronavi-
rus Disease 2019), caused by
the New Coronavirus (SARS-

-CoV-2), detected in Wuhan in China, is
an emerging disease capable of spreading
intensely and infecting millions of peo-
ple. ' Since the first case in December
2019, the disease has spread so that the

World Health Organization declared in
January 2020 the outbreak as a public he-
alth emergency of international interest. *

In Brazil, in February 2020, the Mi-
nistry of Health declared COVID-19 as a
public health emergency of national im-
portance °, but due to the advance and
expansion on a global level, in March
2020, it was declared a pandemic. ©

The spread of the causative agent,
SARS-CoV-2, and consequently of the
pandemic, has progressed so that on
September 27th, 2020, 32.730.945 ca-
ses and 991.224 deaths of COVID-19
were confirmed worldwide. This series
was mainly composed of notifications
from the following regions: American
(16.233.110 cases/346.864 deaths); Eu-
ropean (5.562.875 cases/234.681 dea-
ths); Eastern Mediterranean (2.340.215
cases/60,345 deaths); Western Pacific



(600.891 cases/13.129 deaths), Southe-
ast Asia (6.720.771 cases/110.711 dea-
ths) and Africa (1.172.342 cases/25,481
deaths).”

The region of the Americas, led by the
United States and second in Brazil, was
the main affected in the world, concen-
trating about 50% of cases and 55% of
deaths. In the week of September 21-27
alone, this region was responsible for
52% of the world's deaths. 7

In Brazil, the monitoring of cases and
deaths, carried out continuously through
epidemiological surveillance, registered
4.717.991 cases and 141.406 deaths ac-
cumulated until September 26th. & Even
with the guidance for adopting measures
aimed at reducing infection, the reality
of the country does not always allow re-
commendations for physical distance and
hygiene to be respected in peripheral lo-
cations and in precarious housing, where
many residents live in rooms and/or in
areas where access to clean water is diffi-
cult or where even the need for informal
employment prevents taking appropriate
preventive measures. *'°

Among the main regions affected in
Brazil, considering the incidence coeffi-
cients per 100 thousand inhabitants un-
til October 3rd, 2020, the Central-West
(3.533,2), the North (3.362,4) and the
Northeast (2.282,7); the Southeast re-
gion, on the other hand, had the lowest
incidence coefficient (1.862,2). When
detailing the situation in the Southeast re-
gion, Espirito Santo recorded the highest
incidence coefficient (3.202,8) and in the
sequence Sao Paulo was the second big-
gest affected (2.114,2). ®

In relation to mortality, when carrying
out the analysis also considering the mor-
tality coefficients per 100 thousand inha-
bitants, the North, Center-West and Sou-
theast regions are predominantly affected
with 80,3; 75,3; and 72,4, respectively.
In the State of Sao Paulo, the capital of
Sao Paulo still draws attention due to the
frequency of cases and deaths, despite
the expected stabilization trend. The sou-
theast region and, mainly, the state of Sao

Paulo has been highlighted since the noti-
fication of the first case of Brazil and Latin
America, in February 2020. & "
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A regido das
Américas, liderada
pelos Estados
Unidos e em
segundo lugar o
Brasil, foi a principal
afetada no mundo,
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de 50% dos casos e
55% das mortes. Sé
na semana de 21
a 27 de setembro
essa regido foi
responsdvel por
52% das mortes
mundiais.

b D

In the State of Sdo Paulo, research on
COVID-19 is necessary because it is an
emerging disease from 2020. In addition,
there are still few studies that have car-
ried out analysis of the health indicators
of this disease in the country and in the
State of Sdo Paulo. Paulo. Also, more
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specifically, no such analyzes were fou-
nd for Brazil and the State of Sao Paulo
for the first four months of the pandemic.
Investigating and understanding in more
detail the epidemiology of COVID-19 in
the State of Sdo Paulo generates the ex-
pectation of being able to contribute, by
providing subsidies to health managers
for public health decisions.

In view of these assumptions, the pre-
sent study sought answers to the following
question: how did the distribution of CO-
VID-19 health indicators take place in the
State of Sao Paulo in the first four months
of this pandemic?

Thus, the objective of this study was
to describe the health indicators of CO-
VID-19, from February 26 to June 26th,
2020, which constituted the first four
months of the pandemic in the State of
Sao Paulo.

METHODS

Epidemiological, ecological, popu-
lation-based study. The population of
the State of Sdo Paulo was the object of
the study, considering its distribution in
the 645 municipalities of the State. The
sample consisted of confirmed cases of
COVID-19, obtained from the public
domain database of the Government
of the State of Sao Paulo - State Depart-
ment of Health - Disease Control Coor-
dination - Epidemiological Surveillance
Center “Prof. Alexandre Vranjac ”- New
Coronavirus (COVID-19) - Epidemiologi-
cal Situation February 26th to June 26th,
2020, available at: http:/www.saude.
sp.gov.br/cve-centro-de-vigilancia-epi-
demiologica-prof.-alexandre-vranjac/
areas-de-vigilancia/doencas-de-transmis-
sao-respiratoria/coronavirus-covid-19/
situacao-epidemiologica.

The first month refers to the period
from February 26th to March 25th. The
second from March 26th to April 25th.
The third from April 26th to May 25th and
the fourth from May 26th to June 26th.

For the calculation of health indi-
cators: estimates of the incidence and
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mortality coefficients were used the po-
pulation obtained from the website of the
Brazilian Institute of Geography and Sta-
tistics (IBGE) 2019.
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To estimate the coefficients of inci-
dence and mortality per 100.000 inhabi-
tants, they were calculated from the ratio
between the number of confirmed cases

Figura 1 — Distribuicdo dos casos confirmados de COVID-19 (A — 1 més apés o
primeiro caso confirmado; B — 2 meses apds o primeiro caso; C — 3 meses apos
0 primeiro caso e D — 4 meses ap6s o primeiro caso), segundo municipio de
residéncia. Estado de Sao Paulo, 26 de fevereiro a 26 de junho de 2020.
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Fonte: Governo do Estado de S&o Paulo / Secretaria de Estado da Saude / Coordenadoria de Controle de Doengas / Cen-
tro de Vigilancia Epidemioldgica “Prof. Alexandre Vranjac” — Novo Coronavirus (COVID-19) - Situagdo Epidemioldgica.

Figura 2 - Distribuicdo do coeficiente de incidéncia (por 100.000 habitantes) de
COVID-19 (A — 1 més ap6s o primeiro caso confirmado; B — 2 meses ap6s o primeiro
caso; C— 3 meses apos o primeiro caso e D — 4 meses apos o primeiro caso), segundo
municipio de residéncia. Estado de Sao Paulo, 26 de fevereiro a 26 de junho de 2020.

Fonte: Governo do Estado de Sao Paulo/ Secretaria de Estado da Satide / Coordenadoria de Controle de Doencas/ Centro
de Vigilancia Epidemiolégica “Prof. Alexandre Vranjac” — Novo Coronavirus (COVID-19) - Situacdo Epidemioldgica / IBGE.
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and deaths, respectively (numerator) and
the resident population (denominator).

To estimate the lethality coefficient
per 100 cases, it was calculated from
the ratio between the number of deaths
(numerator) and confirmed cases (deno-
minator).

For data analysis, descriptive statistics
was used, applying the Softwares TabWin
3.6b, Microsoft Excel 2016.

To make the maps, the software
SIGs ArcGis version 10.5 and Qgis10
were used.

The research did not need to be
approved by the Research Ethics Commit-
tee, given that the secondary data from
COVID-19 obtained for analysis in this
study are in the public domain and did
not present patient identification, thus
following the principles established by
Resolution No. 466, of December 12th,
2012, which provides for regulatory gui-
delines and standards for research invol-
ving human beings.

RESULTS

The dissemination of SARS-CoV-2
began in the capital of the State of Sdo
Paulo, with the first case published by
the Epidemiological Surveillance Cen-
ter “Prof. Alexandre Vranjac "/Center
for Disease Control/State Department of
Health/Sdo Paulo State Government on
February 26th, 2020. The increase in the
number of cases was alarming and after
four months of the pandemic by CO-
VID-19 (26 June 2020), the State of Sao
Paulo had already accumulated 258,508
confirmed cases in 616 municipalities
(95,5% of the 645 municipalities), with
the municipality of Sdo Paulo being the
most affected (46,9%) (Figure 1).

There was a variation of 2.034,84%
in relation to the estimate of the inciden-
ce coefficient from the first month (2,21
cases/100.000 inhabitants) to the se-
cond (44,97 cases/100,000 inhabitants),
8.421,27% from the first to the third mon-
th (186,11 cases/100,000 inhabitants),
and 25.473,30% from the first to the



fourth month (562,96 cases per 100.000

inhabitants) in the State of Sdo Paulo.
The municipalities with the hi-

ghest risk estimates, considering all

four months of the disease, were San-
tos (1992,56 cases for every 100.000
inhabitants), Igaratd (1520,87 cases for
every 100.000 inhabitants), Cubatao

Figura 3 — Distribuicao dos 6bitos de COVID-19 (A — 1 més ap6s o primeiro caso
confirmado; B — 2 meses apos o primeiro caso; C — 3 meses apos 0 primeiro caso e
D — 4 meses ap6s o primeiro caso), segundo municipio de residéncia. Estado de Sao
Paulo, 26 de fevereiro a 26 de junho de 2020.
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Fonte: Governo do Estado de S&o Paulo / Secretaria de Estado da Saude / Coordenadoria de Controle de Doencas / Cen-
tro de Vigilancia Epidemioldgica “Prof. Alexandre Vranjac” — Novo Coronavirus (COVID-19) - Situagdo Epidemioldgica.

Figura 4 — Distribuicdo do coeficiente de mortalidade (por 100.000 habitantes) de
COVID-19 (A — 1 més ap6s o primeiro caso confirmado; B — 2 meses ap6s o primeiro

caso; C— 3 meses apos o primeiro caso e D — 4 meses apos o primeiro caso), segundo
municipio de residéncia. Estado de Sao Paulo, 26 de fevereiro a 26 de junho de 2020.
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Fonte: Governo do Estado de Sao Paulo/ Secretaria de Estado da Satide / Coordenadoria de Controle de Doencas/ Centro
de Vigilancia Epidemiolégica “Prof. Alexandre Vranjac” — Novo Coronavirus (COVID-19) - Situacdo Epidemioldgica / IBGE.
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(1518,69 cases for every 100.000 inha-
bitants), Macatuba (1497,41 cases for
every 100.000 inhabitants) and Santa
Salete (1423,95 cases for every 100.000
inhabitants) (Figure 2).

The first death by COVID-19 was re-
gistered on March 17th, 2020 in the mu-
nicipality of Sdo Paulo and on June 26th,
the State of Sdo Paulo confirmed 13.973
deaths in 352 municipalities (54,57% of
the 645 municipalities). The municipali-
ty of Sdo Paulo had the highest number
of deaths (6.880 - 49,24%) for the pe-
riod. The variation in deaths between the
months of March (57 deaths) and April
(1.700 deaths) was 2.982,46%. Betwe-
en March and May (5.868 deaths) it was
10.294,74%, and between March and
June (13.973 deaths) it was 24.514,04%
(Figure 3).

The COVID-19 mortality rate accu-
mulated for the four months in the State of
Sao Paulo was 30,43 deaths per 100.000
inhabitants, with the municipalities with
the highest estimates for this indicator:
Gastao Vidigal - 166,39; Dolcinopo-
lis - 94,56; Uru - 85,84; Torres de Pedra
- 82,92; Santos - 80,31; Nova Castilho -
78,93; Barueri - 70,39; Osasco - 67,87;
Santa Salete - 64,72 and Cubatio - 63,50,
all for every 100.000 inhabitants, respec-
tively (Figure 4).

The ratio between the number of de-
aths and confirmed cases (coefficient of
lethality) accumulated for four months
by COVID-19 in the State of Sdo Paulo
was 5,41 for every 100 cases. The muni-
cipalities of Alvaro de Carvalho, Coronel
Macedo, Arapei, Turiuba, presented the
estimate of 100% lethality by COVID-19.
And the municipalities of Alfredo Mar-
condes, Echapora, lepe, Natividade da
Serra, Poloni, Sabino, Sales, Santopolis
do Aguapei had an estimated 50% letha-
lity for the disease (Figure 5).

DISCUSSION

The COVID-19 pandemic for the
New Coronavirus (SARS-CoV-2) has pre-
sented itself as one of the greatest health
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Figura 5 — Distribuicdo do coeficiente de letalidade de COVID-19 (A — 1 més apos
o0 primeiro caso confirmado; B — 2 meses ap6s o primeiro caso; C — 3 meses apos o

primeiro caso e D — 4 meses apds o primeiro caso), segundo municipio de residéncia.
Estado de Sao Paulo, 26 de fevereiro a 26 de junho de 2020.
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Fonte: Governo do Estado de Sao Paulo/Secretaria de Estado da Satiide / Coordenadoria de Controle de Doencas/ Centro
de Vigilancia Epidemiolégica “Prof. Alexandre Vranjac” — Novo Coronavirus (COVID-19) - Situagdo Epidemioldgica / IBGE.

challenges on a global scale since the
beginning of this century. '? Brazil appe-
ared as the second country in number of
confirmed cases and deaths (1.228.114
and 54.971 respectively on June 25th,
2020) 3, with emphasis on the State of
Sao Paulo.

The present study, when analyzing
the pandemic of COVID-19 in the State of
Sdo Paulo, identified that the estimates of
the coefficients of incidence and morta-
lity for the studied period were, respecti-
vely, 562,96 and 30,43 for each 100.000
inhabitants up to 26th June 2020. Consi-
dering all cases since the beginning of the
pandemic until June 26, the world inci-
dence rate was 121,5 cases per 100.000
inhabitants and the mortality rate was 6,2
deaths per 100.000 inhabitants. '

Due to the large population concen-
tration, the most disparate socioecono-
mic conditions and regions with a large
fluctuating population, megacities such
as Sao Paulo were confronted with gre-
ater outbreaks that were important in
the spread of COVID-19 infection. ™ In
addition, it appears that geographically
close regions tend to have coefficients

5265 Revista Nursing,

that are more similar than those that
are further away. '* Thus, municipalities
close to the capital had high incidence
and mortality, a pattern that was not ob-
served for lethality. The movement of the
population between the cities of Greater
Sao Paulo and neighboring municipali-
ties is another factor that favors the spre-
ad of the disease. '

There were important differences
between the municipalities that had the
highest magnitudes for each indicator
studied. Twelve municipalities presen-
ted estimates of incidence coefficients
that exceed the magnitude of the capi-
tal in the fourth month of the pandemic
and, in decreasing order: Santos, Igarata,
Cubatdo, Macatuba, Santa Salete, Sao
Jodo da Duas Pontes, Lencdis Paulista,
Estrela d 'Oeste, Jaci, Mendonga, Gura-
ruja and Tabapua. The highest estimates
of mortality rates were observed for Gas-
tao Vidigal, Dolcinépolis, Santos, Nova
Castilho, Barueri, Osasco, Santa Salete
and Cubatao - whose magnitude exce-
eded that observed for the state capital
in the third month of the pandemic - and
Uru and Torres de Pedra - which main-

tained the magnitude higher than that of
the capital for the indicator.

The municipalities of Santos, Santa Sa-
lete and Cubatao stood out for having high
magnitudes of incidence and mortality,
and due to the fact that they maintained
a high magnitude of indicators for the last
two months of the pandemic, the munici-
palities of Santos, Uru and Torre de Pedras.

In countries that have wide restric-
tions both in testing capacity in the early
stages of the pandemic and in coverage
of care for critically ill patients, such as
the United States and Italy, “vertical isola-
tion” (of patients and those most suscepti-
ble to aggravation) was initially However,
once the rapid evolution of the number of
cases was carried out, it required, even if
late, the introduction of the suppression
strategy via “horizontal isolation” (for the
population as a whole). 2

In the fourth month of the pande-
mic, the four cities in the State of Sdo
Paulo that had an estimated 100% le-
thality were Coronel Macedo, Arapei,
Turiuba and Alvaro de Carvalho, with
the first three having no cases until May
26. For the same period, eight cities had
an estimated 50% lethality: Alfredo Mar-
condes, Echapora, Natividade da Serra,
Sabino, Santépolis do Aguapei, Poloni,
Sales and lepé.

The high estimate of the lethality coe-
fficient in 12 municipalities can be justi-
fied by the fact that a very small number
of cases of the disease evolved to death. It
is also believed that the fact that lethality
is high in these municipalities is due to an
underestimation of the number of cases.

Detecting and investigating cases is
important, as solid, good-quality eviden-
ce allows knowledge of the real problem,
and thus combats health inequities. Wi-
thout them, the assessment of health
equity will be impossible, which will re-
duce the impact of disease control efforts.
In addition, ensuring opportunities for
diagnosis and treatment for all is seen as
an important factor for coping and over-
coming the disease. '

The results of this study must be con-



sidered in the light of some limitations.
The greatest limitation of the analysis of
ecological data conducted in the present
study is related to the heterogeneity be-
tween municipalities and populations in
relation to exposure to the disease ' and
the factors that influence its impact as a
public health problem, such as the age
structure of the population, the extent of
case investigation, timely access to health
services, adoption of social isolation me-
asures and other measures to reduce risk
of contagion are not known. Such factors
were not included in the analyzes.

In addition, conducting a simple
comparison of the indicators between
the regions studied can be complex, as
regions with a small number of observed
cases show great variability for the esti-
mated coefficients. > Thus, the estima-
tes of the highest coefficients tend to be
observed for small municipalities, as it
could be observed, probably, due to the
clusters of cases.

Finally, this work had limitations
due to the use of secondary data, which
may be inconsistent in terms of quanti-
ty, quality and information processing.
And as a strong point, when analyzing
the estimates of the health indicators
of COVID-19 in the State of Sao Paulo,
areas of higher risk for incidence, mor-
tality and lethality for the studied period
were evidenced.

CONCLUSION

Four months after the occurrence of
the first case of COVID-19, the pandemic
reached almost all the municipalities in
the State, a fact that can be justified by
several factors, among them: the great
power to spread the disease, the presence
of a population susceptible, because it is
a new type of virus, and the unavailability
of a vaccine.

The municipality of Sdo Paulo appe-
ars in the first four months as the re-
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gion most affected by COVID-19, with
121.163 confirmed cases and 6.880 de-
aths. However, according to the "ranking"
of municipalities in the State, regarding
the estimates of the health indicators of
COVID-19, the capital is in 13th place in
terms of the incidence coefficient (988,92
cases/100.000 inhabitants) and in 12th
place in relation to the mortality coeffi-
cient (956,12 cases/100.000 inhabitants).

The results of this study suggest as-
sistance to health managers in deci-
sion-making, given that the maps allow
the visualization of the coefficients of
incidence, mortality and lethality, thus
allowing the comparison between re-
gions, guiding in decision-making for the
control and prevention of the COVID-19
pandemic.

Knowledge of areas of potential con-
cern interferes with prior planning and
has gathered sufficient resources that are
essential for the formulation of successful
public health programs. %

References

1. Lu H, Stratton CW, Tang YW. Outbreak of pneumonia of unknown etiology
in Wuhan, China: The mystery and the miracle. J Med Virol. 2020;92(4):401-02.
2. Jung SM, Kinoshita R, Thompson RN, Linton NM, Yang Y, Akhmetzhanov AR,
Nishiura H. Epidemiological Identification of A Novel Pathogen in Real Time:
Analysis of the Atypical Pneumonia Outbreak in Wuhan, China, 2019-2020. J.
Clin. Med. 2020;9(3):637.

3. Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, Zhao X, Huang B, Shi W, LuR,
Niu P, Zhan F, Ma X, Wang D, Xu W, Wu G, Gao GF, Tan W. China Novel Corona-
virus Investigating and Research Team. A Novel Coronavirus from Patients with
Pneumonia in China, 2019. N Engl J Med. 2020;382(8):727-33.

4. World Health Organization. Statement on the second meeting of the Inter-
national Health Regulations. Emergency Committee regarding the outbreak
of novel coronavirus (2019-nCoV). Geneva: World Health Organization; 2020.
Disponivel em: https://www.who.int/news-room/detail/30-01-2020-statemen-
t-on-the-second-meetingof-the-international-health-regulations-(2005)-emer-
gency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov),
Acesso em 02/08/2020

5. Brasil. Ministério da Saude. Portaria MS/GM n. 188, de 3 de fevereiro de
2020. Declara Emergéncia em Saude Publica de importancia Nacional (ESPIN)
em decorréncia da Infeccdo Humana pelo novo Coronavirus (2019-nCoV).
Diario Oficial da Unido, Brasilia (DF), 4 fev 2020; Secdo 1:1. Disponivel em:
Disponivel em: http://www.in.gov.br/web/dou/-/portaria-n-188-de-3-de-feve-
reiro-de-2020-241408388. Acesso em 02/08/2020.

6. World Health Organization. WHO Director-General’s opening remarks at the
media briefing on COVID-19. 2020. Disponivel em https://www.who.int/dg/
speeches/detail/who-director-general-s-opening-remarks-at-the-media-brie-
fing-on-covid-19---11-march-2020 . Acesso em 03/08/2020

7. World Health Organization. Coronavirus disease (COVID-19). Situation Re-
port. 2020. Disponivel em: https://www.who.int/docs/default-source/coronavi-

ruse/situation-reports/20200928-weekly-epi-update.pdf?sfvrsn=9e354665_6.
Acesso em 03/10/2020

8. Brasil. Ministério da Saude. Secretaria de Vigilancia em Satde. Boletim Epi-
demioldgico Especial 33. COE-COVID19. Brasilia, 2020. Disponivel em https://
portalarquivos2.saude.gov.br/images/pdf/2020/October/01/Boletim-epidemio-
logico-COVID-33-final.pdf. Acesso em 03/10/2020.

9. The Lancet. COVID-19 in Brazil: “So what". The Lancet, 395(10235), 1461-
1462. Disponivel em https://doi.org/10.1016/50140-6736(20)31095-3. Acesso
em 01/08/2020.

10. Macedo YM, Ornellas JL, Bomfim HF. COVID — 19 no Brasil: 0 que se espera
para populacao subalternizada? Revista Encantar - Educacdo, Cultura e Socie-
dade - Bom Jesus da Lapa; 2020(2)1-10.

11. Rodriguez-Morales AJ, Gallego V, Escalera-Antezana JP, Méndez CA,
Zambrano LI, Franco-Paredes C, Suarez JA, Rodriguez-Enciso HD, Balbin-Ra-
mon GJ, Savio-Larriera E, Risquez A, Cimerman S. COVID-19 in Latin America:
The implications of the first confirmed case in Brazil. Travel Med Infect Dis.;
2020(35):101613.

12. Werneck GL, Carvalho MS. A pandemia de COVID-19 no Brasil: cronica de
uma crise sanitaria anunciada. Cad Satde Publica. 2020; 36(5):e00068820.
13. World-o-Meter. Disponivel em: https://www.worldometers.info/coronavi-
rus/. Acesso em: 29/07/2020.

14.Ren H, Zhao L, Zhang A, Song L, Liao Y, Lu W, Cui C. Early forecasting of the
potential risk zones of COVID-19 in China's megacities. Science of The Total
Environment. 2020;729.

15. Morgenstern H. Ecologic Studies in Epidemiology: Concepts, Principles and
Methods. Annu Rev Public Health. 1995;16:61-81.

16. Figueiredo AM, Codina AD, de Figueiredo DCMM, Gil-Garcia E, Kalache A.
Letalidad del COVID-19: ausencia de patron epidemioldgico. Gaceta Sanitaria
(2020).

Revista Nursing,



