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COVID-19 in Northeast Brazil: achievements and limitations 
in the responses of the state governments

Abstract   The COVID-19 pandemic has been 
most severe in the poorest regions of Brazil, such 
as the states of the Northeast Region. The lack of 
national policies for pandemic control forced state 
and municipal authorities to implement public 
health measures.  The aim of this study is to show 
the effect of these measures on the epidemic. The 
highest incidence of COVID-19 among the nine 
states in the Northeast was recorded in Sergipe, 
Paraíba and Ceará. Piauí, Paraíba and Ceará 
were the states that most tested. Factors associated 
with transmission included the high proportion of 
people in informal work. States with international 
airports played an important role in the entry of 
the virus and the initial spread, especially Ceará. 
All states applied social distancing measures, ban-
ned public events and closed schools. The response 
was a significant increase in social distancing, es-
pecially in Ceará and Pernambuco, a decline in 
the reproduction rate (Rt), and a separation of the 
curve of observed cases versus expected cases if the 
non-pharmacological interventions had not been 
implemented in all states. Poverty, inequality, and 
the high rates of informal work provide clues to 
the intensity of COVID-19 in the region. On the 
other hand, the measures taken early by the go-
vernments mitigated the effects of the pandemic.
Key words  COVID-19, Northeast Brazil, Pre-
vention and Control
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Introduction

Brazil reached the mark of 2,488,807 cases of 
COVID-19 on July 29, 20201. Brazil is  among 
the most unequal countries in the world, and 
the COVID-19 pandemic has deepened these in-
equalities, not only producing a greater impact 
on the number of cases and deaths in the poor-
est regions, such as the North and Northeast, but 
also increasing poverty2-5, racial and ethnic dis-
parities6 and strongly affecting women7,8.

The epidemic, while not sparing the wealth-
iest regions, has had a deeper impact on less 
favored states, such as those in the North and 
Northeast. The Northeast, one of the poorest re-
gions of the country, constitutes 27% of the Bra-
zilian population but has about a third ( 34% ) of 
all cases and deaths (32%)1. A nationwide sero-
logical survey showed a remarkable variability in 
the prevalence of SARS coronavirus-2 antibodies 
in different Brazilian regions9, with extremely 
high rates in cities in the poorer regions.  The 
new coronavirus pandemic has been a challenge 
for Brazil due to these deep internal inequalities, 
known to be associated with the pandemic both 
nationally and internationally.

In the absence of treatment and vaccines, the 
only effective strategy against COVID-19 is to 
reduce contact between susceptible and infected 
individuals through early identification of cas-
es and reducing contact10, cleaning surfaces and 
potentially contaminated hands11 and the use of 
masks12,13. The universally recommended strate-
gy of testing cases and contacts and isolating the 
infected was practiced only timidly in Brazil. In 
the absence of national policies to control the 
pandemic, state and municipal authorities were 
responsible for implementing public health mea-
sures to reduce transmission for COVID-19, in-
cluding declaring a state of emergency, closing 
retail and service companies, restricting trans-
portation, and closing schools and universities14. 
The interventions varied substantially among 
states and municipalities, including both the 
measures that were adopted, and when they were 
instituted.

The objectives of this study are to explore 
the experience of the COVID-19 epidemic in the 
Northeast Region and to discuss the differences 
and similarities across the states of this region 
with respect to COVID-19, the social distance 
measures implemented, and how these differenc-
es can explain the epidemiological indicators of 
the epidemic in this region.

Methodology

Type and place of study 

This is a mixed, descriptive and analytical 
study conducted in the Northeast Region of Bra-
zil. This region is composed of nine states (Ala-
goas, Bahia, Ceará, Maranhão, Paraíba, Pernam-
buco, Piauí, Rio Grande do Norte and Sergipe) 
and 1,793 municipalities. It covers an area of ap-
proximately 1.5 million km2 and has 53 million 
inhabitants.

Data collection

The data used were extracted for each state 
from the following sources: 1) demographic and 
socioeconomic data from the Brazilian Institute 
of Geography and Statistics (IBGE)15; 2) feder-
al and state decrees concerning specific control 
measures for COVID-19, with the effective date 
being considered the publication of the decree; 
3) number of cases and deaths due to COVID-19 
and for Serious Acute Respiratory Syndrome 
(SRAG) from the Ministry of Health and State 
Secretariats16,17 and the Infogripe System18; 4) in-
formation on arrival and departure of national 
and international flights from the National Civil 
Aviation Agency (ANAC)19; and 5) mobility data 
from the Google Mobility Report20 and the social 
isolation index developed by the Brazilian com-
pany Inloco21, using cellular phone data to help 
confront the pandemic.

Initiatives to develop measures of social mo-
bility have been implemented by Google and the 
company In Loco, based on data captured by cell 
phones, with the objective of helping to face the 
COVID-19 pandemic. The social isolation index 
developed by Inloco shows the daily percentage 
of the population that are conforming to the so-
cial distancing guidelines in Brazilian states and 
municipalities since 02/01/202021. The Google 
Community Mobility Report contains data on 
daily visits to the following locations: a) work, 
b) parks, beaches, squares and public gardens, 
c) supermarkets, drugstores and pharmacies, d) 
restaurants, shopping malls, museums, librar-
ies and cinemas, e) subway stations, trains and 
buses, and f) residential areas. The movement 
of people (visits and length of stay) in differ-
ent locations is calculated daily and compared 
to a baseline, which corresponds to the median 
movement during the period January 3 to Febru-
ary 6, 202020. Mobility changes are presented as a 
percentage and are calculated daily until May 6, 
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2020 for the six categories. The Mobility Report 
covers 132 countries, including Brazil, and data 
are available from February 26th. For this study, 
the average movement in non-residential (areas 
a-e, above) and residential areas until June 13, 
2020 was calculated. The Inloco social isolation 
index shows the daily percentage of the popu-
lation that is meeting the recommendation for 
social distancing in Brazilian states and munic-
ipalities since 02/01/202021.

The data on flights and passengers were 
collected from the Brazilian aviation authority 
ANAC and include the three state capitals with 
international airports (Fortaleza, Recife and Sal-
vador).  Data included: 1) number of landings 
(arriving or departing) of planes arriving from 
São Paulo, Rio de Janeiro or internationally per 
month, regardless of the airline; 2) number of 
passengers on these flights; and 3) ratio between 
flights and passengers per month between the 
routes mentioned above.

Analysis

The data were summarized in the form of ta-
bles and graphs.  Analysis of the data used the 
qualitative method of controlled comparison22,23 
to compare the differences and similarities 
among the Northeastern states.

The effective reproduction number over time 
(Rt), the transmission parameter Beta and the 
observed and predicted curves for the number 
of cases were calculated using a compartmental 
model which divides the population among sus-
ceptible, exposed (individuals in incubation), as-
ymptomatic infected, symptomatic infected and 
recovered24,25. The daily Rt value is defined as the 
average number of secondary cases infected by a 
case with onset of symptoms on day “t”, which in 
the present methodology also takes into account 
the secondary cases caused by asymptomatic 
infected individuals. The indicator can be inter-
preted as the higher the Rt value for a given loca-
tion, the more uncontrolled the epidemic1.

Results

Table 1 shows characteristics of the COVID-19 
epidemic in the nine states of the region up to 
7/21/2020. The state with the smallest difference 
between the first and the fiftieth and between the 
first and the hundredth case was Maranhão. The 
highest incidence of COVID-19 among the nine 
states was recorded in Sergipe (2049/100,000 

pop.), followed by Paraíba (1713/100,000 pop.) 
and Ceará (1677/100,000 pop.). The region’s 
first official death attributed to COVID-19 oc-
curred in Pernambuco, on March 25. Until July 
21, the ratio between the number of deaths and 
the number of confirmed COVID-19 cases no-
tified was highest in Pernambuco (7.6%). The 
mortality rate for COVID-19 was highest in 
Ceará (80.1/100,000 pop.) followed by Pernam-
buco (64.4/100,000 pop.). In contrast, in Bahia, 
the ratio between the number of deaths and 
the number of confirmed COVID-19 cases was 
2.2% and the mortality rate for COVID-19 was 
20.1/100,000 inhabitants. The incidence of SRAG 
in Ceará reached 161.1/100,000, followed by 
112.5/100,000 in Pernambuco and 97.8/100,000 
in Piauí, indicating that there are a large number 
of cases of COVID-19 that are not being regis-
tered as such in these states, even considering 
the underreporting and delayed notification of 
SRAG cases26. The epidemic had already reached 
100% of the municipalities in most states, with 
the exception of Bahia and Piauí.

Regarding testing for the identification of 
active cases, Piauí was the northeastern state 
that conducted the most tests (5122/100,000), 
followed by Paraíba (4954/100,000) and Ceará 
(4219/100,000). The relationship between the 
number of tests performed and the number of 
positive cases was higher in Piauí (4.0), Bahia 
(2.9) and Paraíba (2.9), and lower in Alagoas 
(2.0) and in Sergipe (1.7). These low numbers 
indicate that only people with a high probabil-
ity of COVID-19 are being tested, i.e., the very 
symptomatic and the most severe cases (Table 1).

Table 2 presents some demographic indica-
tors for the nine states. The population of each 
state ranges from 2.3 to 14.9 million inhabitants, 
from Sergipe to Bahia, respectively. Sergipe and 
Maranhão have the lowest percentages of elder-
ly aged 60 and over. Demographic density also 
shows important differences, ranging from 12.4/
km2 in Piauí to 112.3/km2 in Alagoas. Maranhão 
reports almost 10% excessive household occu-
pancy by room, almost 2.5 times more than Ba-
hia and Paraíba.

Using the method of controlled comparison22, 
the states were ranked by the main result vari-
able: the aggregate number of notified cases of 
COVID-19 per 100,000 inhabitants of each state. 
Then, exploring other columns in the data, this 
ranking was compared with the ranking of other 
indicators that corresponded or approached cor-
respondence with this main variable. Some of the 
indicators, such as the percentage of households 
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with excessive occupancy rates have a direct as-
sociation with transmission and their selection 
is logical. Some of the other indicators such as 
proportion of people with formal jobs, do not 
have this direct association. These indicators 
represent a variety of different potential factors 
in transmission: not only issues of potential ex-
posure, but also indirect and contextual factors, 
such as wealth distribution or a state history of 
supportive policies for workers’ rights, including 
health. This pattern of classification of indicators 
is complemented by a review of all the indicators 
provided for each state. Maranhão, for example, 
is the state that reports the highest levels of val-
ues negatively associated with the health of the 
population. Ceará has an important percentage 
of the population below the poverty line and in 
extreme poverty, and has fewer households with 
piped water, indicators that are important in de-
termining the distribution of infectious diseases. 
The highest incidence for COVID-19 was record-
ed in Ceará, followed by Maranhão and Pernam-
buco. The highest mortality rates were also ob-
served in these three states.

Table 3 shows some well-known socioeco-
nomic indicators for measuring the degree of 
poverty and inequality. There is an important 
similarity between the Human Development 
Index (HDI) of the Northeastern states, with 
Rio Grande do Norte, Ceará and Pernambuco 
standing out as those with slightly higher levels. 
The comparative analysis of income inequalities, 
measured through the Gini Index, also shows 
that they are shared at similar levels by all states, 
being slightly more accentuated in Sergipe, Ala-
goas, Bahia and Ceará (these last two states with 
very similar values), and especially in Maranhão. 
In fact, the state of Maranhão has the worst in-
dicators, presenting the second worst HDI, the 
lowest per capita household monthly income, 
the highest percentages of the population be-
low the poverty line and in extreme poverty and 
the highest proportion of people in informal 
work. Ceará has the best HDI, but has the fourth 
worst household income per capita, 42% of its 
population lives below the poverty line; almost 
⅔ of its population was employed in the refer-
ence week, and close to 30% had informal work. 
Pernambuco ranks third in HDI and per capita 
monthly household income. However, 41% of 
its population is below the poverty line, almost ⅔ 
of its population was employed at the end of the 
fourth quarter of 2019, and almost 30% of the 
population aged 14 and over had informal work 
(Table 3).
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Although all states in the region have many 
unfavorable socioeconomic indicators and share 
common social, political and cultural character-
istics, they have differences that can contribute to 
understanding the epidemiology of COVID-19 
in the region. This can be seen in Table 3, which 
brings together some well-known socioeconomic 
indicators of poverty and inequality. The Human 
Development Index (HDI), for example, is an 
indicator designed by the United Nations (UN) 
to measure the quality of life and economic de-
velopment of a population, composed of educa-
tion indicators (literacy and enrollment rate), life 
expectancy at birth, and income (GDP per capi-
ta). There are important similarities between the 
HDIs of the northeastern states, with Ceará, Rio 
Grande do Norte, and Pernambuco standing out 
as those with slightly higher levels. The compar-
ative analysis of income inequalities, measured 
by the Gini Index, also allows us to see that they 
are shared at similar levels by all states, with the 
situation of inequality being slightly higher in 
Pernambuco, Sergipe, Alagoas, Bahia and Ceará 
(these last two states with very similar values). 
The state of Maranhão, in general, has the worst 
indicators, with the worst HDI, the lowest per 
capita monthly household income, the highest 
percentages of the population below the poverty 
line and in extreme poverty and the lowest pro-
portion of people in informal work (Table 3).

The initial port of entry of cases in the coun-
try was in São Paulo, whose main airport (Gua-
rulhos) has the largest number of international 
flights, with passengers arriving principally from 
Europe, and frequently embarking for other des-

tinations. Three state capitals in the Northeast 
region – Fortaleza, Recife and Salvador – have 
international airports. In January, about half of 
the 15,107 flights and 1,312,000 passengers that 
arrived in the Northeast region came directly 
from São Paulo and Rio de Janeiro, where the 
pandemic was already spreading, due to infected 
individuals arriving from abroad (Figure 1).

Other forms of COVID-19 entry were re-
corded in a non-systematic manner. For example, 
social events, such as a wedding that was widely 
reported in the media that took place at a seaside 
resort in the south of the state of Bahia27. There, 
people from different cities, including some 
with a history of recent trips to Europe, several 
of whom were infected with SARS-CoV-2, were 
responsible for infecting other participants and 
workers at the event. When they returned home 
they brought the virus with them.

The first cases of COVID-19 identified in the 
region were, in general, people who had arrived 
from trips abroad or from the Southeast of the 
country. Control measures started with the isola-
tion of the first imported cases and the quaran-
tine of contacts and were followed by the prohi-
bition of public events and the closure of schools, 
adopted by all the state governments. The social 
distance rules adopted in the states of the North-
east were, for the most part, implemented on very 
similar dates, in mid-March14. In Paraíba, decrees 
implementing social distance were promulgated 
the day after notification of the first case of the 
disease (Chart 1). In Bahia, eleven days passed 
until the enactment of such actions at the state 
level. Three states – Maranhão, Rio Grande do 

Table 2. Demographic indicators in the Northeastern States.

State Populationa % pop 60 years or 
greaterb

Demographic 
Densityc

% households with 
excess densityd

Alagoas 3,337,357 14.7 112.3 5.8

Bahia 14,873,064 15.2 24.8 4.3

Ceará 9,132,078 15.2 56.8 6.3

Maranhão 7,075,181 12.5 19.8 9.9

Paraíba 4,018.,27 14.8 66.7 4.3

Pernambuco 9,557,071 15.9 89.6 5.0

Piauí 3,273,227 15.6 12.4 4.6

Rio Grande do Norte 3,506,853 14.9 60.0 5.8

Sergipe 2,298,696 12.4 94.4 4.4
a IBGE: Estimated population 2019: https://www.ibge.gov.br/cidades-e-estados; b IBGE: Population projection for Brazil by sex and 
age 2010-2060; c IBGE: Demographic Density 2010: https://www.ibge.gov.br/cidades-e-estados/al.html; d IBGE: National Survey of 
Households 2018. Excess density is classified as 3 or more residents per bedroom.
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Norte and Piauí – implemented measures of so-
cial distance even before the confirmation of the 
first case. Maranhão was also the first state in the 
Northeast to decree total lockdown, for 13 days, 
from May 5, 2020, followed by the states of Ceará 
and Pernambuco.

Most states adopted measures encompassing 
different spheres of social life, including down-
sizing or banning events, closing schools and 
universities, restrictions on the functioning of 
retail businesses, services and industry, closing 
and banning visits to parks, swimming pools and 
beaches, reduced transportation (municipal, in-
tercity and interstate) and changes in the work 
schedules of public employees. The lack of spe-
cific legislation for social distancing at the state 
level for each measure considered is highlighted 
in gray in the Chart 1. However, it is important to 
note that in the state capitals and many munici-
palities, measures were also adopted in response 
to the epidemiology and political context of each 
location.

Figure 2 shows the evolution of the average 
mobility outside the home (column 1), the dai-
ly value of the number of effective reproduction 
over time – Rt (column 2) and the evolution 
curves of the accumulated number of cases ob-
served and estimated using a SEIR model (col-
umn 3) for the nine states in the Northeast. All 
states show significant reductions in mobility 
outside the home as of the second half of March.

Most states maintained the social isolation 
index (Inloco) above 40%, but registered reduc-
tions by the 2nd week of May. Ceará, followed 
by Pernambuco, were the states that featured 
the highest levels of social distancing during the 
period of this study. Maranhão, which imple-
mented the lockdown at the beginning of May, 
kept the social distancing rates at a level close to 
that of the beginning of the implementation, but 
showed a marked reduction after suspending the 
lockdown (Figure 2, column 1).

In all the states during the study there is great 
variability in the effective reproduction number 
(Rt) over time. However, the number remained 
above 1 most of the time, except for some rare 
moments when it was below 1 (Figure 2, col-
umn 2). However, since the beginning of June, 
the states of Alagoas, Maranhão and Pernambu-
co had a lower Rt. It is noteworthy that as of the 
date of submission of this article, in August 2020, 
Ceará still has an average Rt value above 1.

In Figure 2, column 3, the curve of the cu-
mulative number of cases recorded and the curve 
of the numbers obtained from the model also 
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Figure 1. Number of landings, number of passengers, and passengers per landing in the international airports in the Northeast states 
arriving from the exterior and other Brazilian cities: São Paulo, Rio de Janeiro, destined for Salvador, Fortaleza and Recife from January 
to March 2020.

NP- - Number of landings          Npa- Number of passengers           RZ- Ratio of passengers per landing
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allows us to observe the effect of social distance 
measures on the curves. Thus, the state of Bahia 
started to distance themselves from the curve ex-

pected without interventions in the beginning of 
April, when the beta decreased from 1.40 to 0.87. 
Ceará also saw important impact from social 
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Figure 2. Mobility Index, Reproduction Number (Rt), and effect of social distancing measures  on transmission 
dynamics of COVID-19, from March to June 2020.

 it continues

distancing measures, visible at the end of March 
2020, with an increasing separation between the 
curves of expected and observed cases. At the 
same time the beta dropped from 1.76 to 0.71. 
Maranhão could only reduce the cases observed 
in relation to the expected number of cases in 
mid-April, about 15 days after implementing the 
lockdown (on 05/05/2020), when the beta moved 

from 1.45 to 0.87. In a further sharp reduction, 
15 days after the lockdown was declared, the beta 
fell from 0.87 to 0.50. Pernambuco separated 
from the expected curve without intervention 
around April 15, when the observed cases proved 
to be fewer than expected, and the beta fell from 
1.30 to 0.68. In general, the SEIR models of all 
the states converged, showing a reduction in the 

Index of social distancing (%) Reproduction number (Rt) Models of transmission dynamicsa
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Figure 2. Mobility Index, Reproduction Number (Rt), and effect of social distancing measures  on transmission 
dynamics of COVID-19, from March to June 2020.

 

 

slope of the epidemic curves due to the decrease 
in contact and transmission of COVID-19, in 
parallel to the social distancing strategies and 
mask use implemented in these states.

Discussion

This study shows that COVID-19 has had a very 
severe impact on the Northeast region. The gov-
ernment’s lack of leadership in formulating a 
consistent national response has led state gov-
ernments and municipal administrations to take 
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decisions to respond to the epidemic and to mit-
igate it. This study focusing on the states of the 
Northeast region, one of the poorest regions of 
the country, but heterogeneous in some socio-
economic and demographic indicators, allows to 
verify the variations in the magnitude of the ep-
idemic and explore the effectiveness of the social 
distance measures implemented in a socioeco-
nomic and political context unfavorable.

The interaction between poverty, unem-
ployment, education level, race, and gender 
and has been documented as determinants of 
COVID-1928,29. People with low incomes are 
more exposed to infectious diseases, including 
SARS-CoV-2, due to the lack of access to basic 
sanitation and treated water, the lack of access to 
education and health services, the use of public 
transport, subject to crowding and the difficul-
ty of self-isolating, living in precarious housing 
and/or with an excessive number of residents, or 
also because they are more often unemployed or 
engaged in informal jobs.  Brazil began the ep-
idemic with 41% of workers listed as informal 
workers, that is, without social or labor rights, 
such as unemployment benefits, vacations, ma-
ternity leave or social security. It is not by chance 
that the nine states in the Northeast are among 
the 12 Brazilian states with the lowest reported 
income in the PNAD (National Household Sur-
vey) in May 202030. This same survey showed 
that unemployment rates increased in 12 Bra-
zilian states, half of which are in the Northeast 
Region, and four of these six are among the 
states with the highest unemployment rates in 
the country. In two of the states with increasing 
unemployment (Maranhão and Ceará), and in 
Pernambuco, which already reported an unem-
ployment rate higher than Ceará, the highest case 
rates for COVID-19 were reported. High rates of 
unemployment or informal work, without gov-
ernment assistance for income support, lead to a 
daily search for an income and, consequently, to 
low adherence to social distance measures, and 
high rates of disease transmission14. Social dis-
tancing not only takes longer to reach the poor-
est peripheral areas and regions, but it is targeted 
at formal and salaried workers. In Medellin, the 
second largest city in Colombia, the emergen-
cy provision of minimum income for people in 
need, registered in advance via an app, enabled 
both timely mapping and delivery of income, en-
suring the successful implementation of physical 
distancing and the mitigation of COVID-1931. 
In Brazil, the existence of the Single Registry 
(Cadastro Único) accelerated the delivery of the 

emergency aid approved by Congress, which 
theoretically could arrive more quickly to needy 
segments of the population32. However, due to a 
series of operational failures, a large portion of 
this population had to expose themselves to large 
gatherings while waiting at banks and national 
lottery stations to receive the aid33.

The comparative analysis conducted among 
the states showed that several northeastern states 
share factors that could amplify the epidemic, 
such as high urban density, high levels of in-
equality, high rates of informal work, presence 
of an international airport and being internal 
domestic tourism destinations. Although these 
characteristics help to explain a part of the distri-
bution pattern of COVID-19, it can not provide 
a more definitive explanation of the data provid-
ed. Possibly, one of the problems that aggravated 
COVID-19 in the Northeast was the early entry 
of the virus in the region, in this case, in the state 
of Ceará. Despite the fact that the authorities in 
Ceará launched a technically solid and effective 
set of preventive actions dated from the detection 
of the first official case, this state had the highest 
number of reported cases of COVID-19. Howev-
er, retrospective investigation of cases of Severe 
Acute Respiratory Syndrome, conducted by the 
epidemiological surveillance service of the state 
and the Fortaleza Department of Health, showed 
that 50 cases of COVID-19 were confirmed in 
Fortaleza one day after Wuhan’s notification to 
WHO in January34. Another study of the evolu-
tion and spread of the SARS-CoV-2 epidemic in 
the country showed that three different strains 
were circulating in Brazil, and that they were 
transmitted before the confirmation of the first 
official case35. One of the strains reached a higher 
prevalence in the Southeast Region, including São 
Paulo and Rio de Janeiro; the other two entered 
the country through the state of Ceará, probably 
from Europe and the United States35. The con-
sequences of this process, unknown at the time, 
was the wide and silent spread of SARS-CoV-2 in 
the country, without mitigation measures being 
adopted36. When the governments of the states 
of the Northeast region took the first measures 
for social distancing in mid-March, when the 
first cases were officially notified, Ceará, for ex-
ample, already had 1,160 confirmed COVID-19 
cases, and about 1/3 of the cities in the interior 
of the state already had cases34. The situation in 
Ceará does not represent the failure of measures 
adopted for social distancing, as there is evi-
dence that without these measures the situation 
would be even more serious, with more cases and 
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deaths. Rather, it may be related to weaknesses in 
the epidemiological surveillance system that did 
not have access to the first cases of COVID-19 
that occurred in Fortaleza and in other parts of 
the State. It seems that the information about 
wealthy patients, entering the private health care 
system, wasn’t promptly reported to the surveil-
lance system24.

An important set of measures to restrict the 
movement of people and, consequently, reduce 
the spread of the epidemic, concerns measures to 
close businesses and non-essential services, close 
schools, as well as limit the movement of people 
within neighborhoods and between municipali-
ties. We observed to a greater or lesser degree a 
reduction in social mobility and a slowdown in 
the progression of the epidemic in all states in 
the Northeast. However, as of the data of this 
submission, the reproductive number remained 
above 1 in all states, indicating that the epidemic 
is still growing.

At the same time that the epidemic entered, 
in most states, through its capitals and the more 
affluent population, and after community trans-
mission was established in these cities, it head-
ed for the interior of the states, much less well 
prepared than the capitals. The numbers of cases 
reported in all the capitals of the region, as of the 
date this paper was finished, are fewer than the 
total for the interior of the states. The Rt calcu-
lated for each state is now strongly influenced by 
the growth in the number of cases in the interior. 
The lack of tertiary care in these municipalities, 
especially with respect to ICU beds per capita, or 
the availability of health professionals with skills 
in the management of hospitalized patients in 
these units, combined with the difficulty of ac-
cess of the population to these units constitutes 
greater fragility for those communities in the face 
of COVID-19 in the interior of the states.  At the 
same time, in the absence of other measures to 
be carried out at this time, social distancing and 
social isolation measures, such as  lockdown, may 
be the only way to actually reduce the transmis-
sion of COVID-1914.

The available data do not allow a more de-
tailed breakdown of the social distancing mea-
sures in regions or neighborhoods of greater and 
lesser purchasing power, or of areas closer and 
farther from the capitals of the Northeast. How-

ever, a national serological study shows cities in 
the North Region with more than 20% preva-
lence, and the Northeast with about 15%, while 
most other developed regions have rates around 
1%9. A survey carried out in the capital of Ceará, 
Fortaleza, demonstrates the great inequality ex-
perienced in large urban centers. While the poor-
est neighborhoods had almost a quarter of its 
population affected by COVID-19, the richest 
neighborhoods, producing the first cases, had six 
times less, staying in the 4% range37.

Poverty and striking inequality in the North-
east, associated with other socioeconomic and 
cultural conditions of the region, provide the 
clues for why COVID-19 is so intense and wide-
spread. On the other hand, the fact that mitiga-
tion actions were taken early, as soon as the first 
cases were officially recognized, mitigated the ef-
fects of the pandemic. While the responses have 
been different by state – given the absence of cen-
tralized measures issued by the federal govern-
ment – there was an important reduction in the 
number of deaths by COVID-19 in the region as 
a result of physical distancing measures and ac-
tions on health taken by the state governments.

The COVID-19 epidemic hit one of the most 
unequal countries in the world, aggravating an 
unprecedented political, economic and social 
crisis that preceded the outbreak of the epidem-
ic. The recent picture of COVID-19 in Northeast 
Brazil demonstrates that various epidemics are 
occurring simultaneously. It is likely that there 
will be new waves both in the capitals and in the 
interior. This prognosis must remain until either 
a medical intervention, such as a vaccine, or the 
population reaches, after a few waves, levels of 
“herd immunity,” or more radical measures are 
implemented to support physical distancing, 
such as: income extended to vulnerable fami-
lies, mass testing, isolation of confirmed cases 
with locations for isolation provided when it is 
not possible (hotels, schools, etc. ), and contact 
tracing;  measures at this point in time have not 
been implemented at levels necessary to end or 
significantly reduce the disease. The COVID-19 
epidemic in northeastern Brazil, which encom-
passes the region and the country in one of the 
most difficult periods of its political, economic 
and social history, will leave its marks forever in 
future generations.
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Albuquerque: data analysis and writing. JF Oli-
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data analysis. N Almeida Filho and CMT Marteli: 
edition. NJ Silva and RAA Ximenes: data analysis 
and editing. SP Brandão Filho: organization and 
data analysis.
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