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The Interiorization of COVID-19 in the cities of Pernambuco State, Northeast of
Brazil 

Abstract

Objectives: to analyze how the disseminationof COVID-19 occurred in the cities of

Pernambuco State, Northeast in Brazil.

Methods: descriptive, exploratory and quantitative study whose units of analysis were the

184 cities and Fernando de Noronha Archipelago which constitutes the state of Pernambuco.

Geoprocessing techniques used QGis 3.14.16 and were presented in figures.

Results: the first city to register a case of COVID-19 was Recife, in 129 days there were

already confirmed cases of the disease in all the cities in the state and including Fernando de

Noronha Archipelago. Only 117 cities informed the patients’ sexin public reports since the

first case and only 88 cities mentioned the patients’ age.

Conclusion: there was a fast spread of COVID-19 in the state of Pernambuco, showing

the inability of the Health Surveillance services to control the transmission, especially in

smalltowns.
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Introduction

COVID-19 (Coronavirus Disease 2019) is a highly

transmissible infectious disease caused by the new

coronavirus (SARS-CoV-2) (Severe Acute

Respiratory Syndrome-Coronavirus-2). It emerged

in December 2019 in the People's Republic of China,

in the city of Wuhan, through a pneumonia outbreak,

with an unknown etiology at the time, initially it

started in a seafood and animal market, and with its

rapid spread became an epidemic.1-4

On January 30, 2020, COVID-19 case event was

considered a Public Health Emergency of

International Concern (PHEIC).5,6 In South

America, the first country to officially register a

confirmed case for COVID-19 was Brazil, on

February 26, 2020 in the city of São Paulo. It was a

61-year-old man with a recent history of traveling to

Italy, but analysis caried out by researchers at the

Oswaldo Cruz Foundation suggested that the virus

began to spread in Brazil even before this official

case.7,8

From the first case registered in the country, the

new coronavirus began to spread to other regions in

Brazil, and in the Northeast Region, the first case

confirmed for COVID-19 occurred on March 6,

2020 in the State of Bahia.It was a 34-year-old

woman who had traveled to Italy.9,10

With its high transmissibility, SARS-CoV2

quickly spread around the world, and a pandemic

was declared on March 11, 2020, so that by that day

there were more than 118,000 cases of the disease

distributed in 114 countries with a total of 4,291

deaths worldwide.5,6

On March 20, 2020, the Ministry of Health

recognized the community transmission of coron-

avirus in Brazil, putting the country in a state of alert

to adopt preventive measures.11,12

Understanding how COVID-19 spread in the

cities of Pernambuco State, this would allow us to

hypothesize what may have influenced the accelera-

tion in certain regions. The pandemic is strongly

influenced by social and economic inequalities,

which increases the challenge to prevent and control

COVID-19. Therefore, coping strategies need inter-

sectoral actions, taking into account the different

contexts in the cities. This article sought to analyze

how the dissemination of COVID-19 took place in

the cities, Macro-regions and Health Regions in the

State of Pernambuco, Northeast of Brazil.

Methods

A descriptive, exploratory study of a quantitative

nature whose analysis units were the 184 cities and

the Archipelago of Fernando de Noronha (State

District) which constituents the state of Pernambuco.

Pernambuco is located in the center-east of the

Northeast region, with a total area of 98,067.881

km². It is the seventh most populous state in Brazil

and the second in the Northeast, with an estimated

population of 9,616,621.13

The State of Pernambuco is organized into 4

macro-regions and 12 health regions. Macro-region

1 (Metropolitan), comprised of Health Regions I, II,

III and XII; Macro-region 2 (Harsh area-Agreste), IV

and V; Macro-region 3 (Hinterland-Sertão), VI, X

and XI; and Macro-region 4 (San Francisco Valley),

VII, VIII and IX.14

To understand how COVID-19 was disseminated

in Pernambuco State, the date of the first case

confirmed in each city was used as a variable. When

available, information on sex and age of the first

case was also collected.

The main source of data collection were the

epidemiological bulletins made available by the city

governments and health departments on their social

networks (Facebook and Instagram) and official

websites, as well as news sites and blogs and specific

pages for the dissemination of COVID-19. The

dissemination of COVID-19 in the cities in

Pernambuco State was presented fortnight, consi-

dering the first 15 days of the month as the first fort-

night and the other days of the month as the second

fortnight.

The data were distributed in Excel tables, from

the first confirmed case. Geoprocessing techniques

were performed from the QGis 3.14.16 tool, as it is a

software that allows to analyses, manipulate and

generate data, presenting them in figures, which

show how the propagation of COVID-19 occurred in

the cities, Macro-regions and Health Regions.

Results

Of the 185 cities, considering the State District,

Archipelago of Fernando de Noronha, 117 of them

(63%) informed the patient’s sex in the first notifica-

tions of cases. Of these, in 67 cities (57.3%) were

male; in 44 cities (37.6%) were female; and in 6

cities (5.1%), simultaneous notification of both

sexes occurred.The incompleteness of information

was greater when it concerned the patients’age. Of

the 185 units of analysis, only 88 cities informed the

patient’sage, which represented 47.6% of the cities

Silva RR et al.
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studied. In 88 cities,the patients’average age was

51.9 years after presenting the first cases. Regarding

to the situation of the first case, 28 cities notified

their first cases in patients who had died.

The confirmation of the first cases of COVID-19

in Pernambuco State, was in its capital, Recife, on

March 12, 2020, two patients, a 71 year oldman and

a 66 years old woman, both with recent history of

traveling to Italy, while they had returned to Recife

presented some symptoms suggestive of the disease

and sought a private health service, and the results of

the tests confirmed the detection of COVID-19. Four

days after the arrival of COVID-19 in Pernambuco

State, the first case was confirmed in the countryside

of Pernambuco, in Belo Jardim, a 177.6 km distance

from the capital, a 57-year-old man with a recent

record of traveling to Italy with his family. Also in

March 2020, 12 other cities confirmed their first

cases of COVID-19. Pernambuco State ended the

month of March with COVID-19 cases in 7% of the

cities (Figure 1).

Figure 2 shows the rapid interiorization of

COVID-19 in Pernambuco State indicating that the

peak of dissemination of the new coronavirus

occurred in April 2020, 120 new cities confirmed the

first case of the disease. In the first half of April, 51

cities, and in the second half of April, another 69

cities. In March (13 cities) and April (120 cities),

Pernambuco had 133 (71.9%) cities with confirmed

cases of COVID-19 (Figure 2).

In May, 47 cities reported the confirmation of the

disease: 33 cities in the first 15 days and 14 cities in

the second half of May. By May 31, 2020, the state

of Pernambuco already had cases of COVID-19 in

180 (97.3%) cities, considering the Archipelago of

Fernando de Noronha (Figure 3).

Figure 4 shows how the pandemic arrived in the

last 5 cities in Pernambuco, which still had no

confirmed cases of COVID-19. On June 1 and 6, the

cities Calumbi and Exu confirmed the first case, on

the 18th and the 28th, Solidão and Mirandiba also

reported the first case of COVID-19. From March 12

to June 30, 2020, Pernambuco State already had 184

(98.9%) cities (considering the Archipelago of

Fernando de Noronha) with COVID-19 cases, only

one city did not confirmed any case of the disease. 

On July 19, 2020, 129 days after the first case of

COVID-19 in Pernambuco Sate, the first case was

confirmed in Manari, a city located in the hinterland

of Pernambuco, 350.5 km from the capital, the

patient was a five-year-old child who when diag-

nosed in Recife was sent back to his residence in

Manaria in order to maintain a home isolation. With

this, the COVID-19 pandemic reached the entire

state of Pernambuco (Figure 4).

Macro-region 2 was the first to have all its cities

withcases of COVID-19 in 68 days, followed by

Macro-region 1, with 76 days. Macro-region 3 was

the last to register cases in all its cities, 102 days

(Table 1).

When we take into consideration the dissemina-

tion of COVID-19 in all the cities from the Gerência

Regional de Saúde (GERES) (Regional Health

Management), GERES V was the first to register

COVID-19 in all its 21 cities in 31 days, followed by

GERES I (33 days), II (36 days), VIII (38 days) and

XII (40 days). The GERES that most extended the

arrival of COVID-19 in its cities was VI (102 days)

(Table 1).

Discussion

As of December 2019, there was an emergence of

COVID-19.1-4 In January 2020, the Public Health

Emergency of International Concernhad already

known. Even so, Brazil was not prepared for the

arrival of the COVID-19 cases: the carnival festivi-

ties did not stop to take place, and there was no

control atthe airports on the arrival of tourists, which

may have contributed to accelerate the spread of the

virus, since the first cases of COVID-19 in Brazil

occurred in patients with international traveling

records and in cities with high flow of tourists at

carnival.7,8,11,12

Analyzing the dissemination process of COVID-

19 in Pernambuco, as it could be seen that in the

month of April, it was decisive for the internaliza-

tion process of the disease in the State. In that

month, 120 of the 185 cities registered their first

cases of COVID-19. 

The rapid spread suggested an introduction of

delayed detection and coping strategies or both.15

The reality of Pernambuco State was not very

different from other Brazilian States,1,16 since it did

not have sufficient infrastructure, especially at the

beginning of the pandemic, enabling a large-scale of

testing. The deficiency and decision-making of the

surveillance systems in tracking the infected people,

suggested that the virus was already present in the

cities of Pernambuco before the official confirma-

tion of the first case.

The State capital was the first city to register a

case of COVID-19, only six days after the first case

was confirmed in Brazil. This fact was already

expected due to the economic and social flow and

especially the existence of a port and an international

airport in the city of Recife. Not by chance, the first

two patients diagnosed with COVID-19 in the State
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Figure 1

Cities that registered the first case of COVID-19 in the first and second half of March, Pernambuco, 2020.
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Figure 2

Cities that registered the first case of COVID-19 in the first and second half of April, in Pernambuco, 2020.
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Figure 3

Cities that registered the first case of COVID-19 in the first and second half of May, in Pernambuco, 2020.

100 Km0
Health Region 

Cities with cases of COVID-19 

50

N

S

W E



Rev. Bras. Saúde Matern. Infant., Recife, 21 (Supl. 1): S109-S120, fev., 2021 S115

The Interiorization of COVID-19 in the cities of Pernambuco State

Figure 4

Cities that registered the first case of COVID-19, in the first and second half of June and the first half of July, in Pernambuco, 2020.
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Table 1

COVID-19 Dissemination by Macro-region (Macro) and Regional Health Managements (GERES), Pernambuco, 2020.

Macro              GERES           Nuber of                Day and the                      Day and the                Time, in days                        Time, in days

cities first city of last city of - COVID-19 in - COVID-19 in

GERES with GERES with all the cities all the Macro

COVID-19                          COVID-19                       of GERES                              cities                       

* Considering the Archipelago of Fernando de Noronha.

1

2

3

4

I

II

III

XII

IV

V

VI

X

XI

VII

VIII

IX

20*

20

22

10

32

21

13

12

10

7

7

11

April 14 (Ilha de

Itamaracá)

May 12 (Casinhas and

Vertente do Lério)

May 27 (Belém de

Maria)

May 6 (Camutanga)

May 23 (Tacaimbó)

May 10 (Brejão)

July 19 (Manari)

June 18  (Solidão)

June 1 (Calumbi)

June 28 (Mirandiba)

April 30 (Afrânio)

June 6 (Exu)

33

36

58

40

68

31

102

65

53

83

38

68

76

68

102

97

March 12 (Recife) 

April 6 (Paudalho)

March 30 (Palmares)

March 27 (Goiana)

March 16 (Belo Jardim)

April 9 (Garanhuns and

Capoeiras)

April 8 (Arcoverde)

April 14 (Carnaíba)

April 9 (Serra Talhada)

April 6 (Salgueiro)

March 23 (Petrolina)

March 30 (Ipubi)



had a recent history of travel to Italy. The cases with

travel links represented almost two thirds of the first

reported cases of COVID-19 in affected countries.15

Each region of Pernambuco State has distinct

social and economic particularities that need to be

taken into account to reduce the impact of the virus,

avoiding overburdening the health system and

protecting people at higher risk of serious outcomes

while waiting for an effective vaccine and

treatment.17 The accelerated growth of cases in the

cities of the countryside, especially in the small

ones, increased the concern about the adequate and

installed structural conditions and to treat cases that

needed hospitalization, especially in the regions of

Harsh areas (Agreste) and the hinterlands.

Of the first five GERES that had confirmed cases

of COVID-19 in all their cities, three are part of the

Macro-region 1 (GERES I, II and XII). However, it

was not Macro-region I that had the shortest interval

of days between the first and the last city to register

a case of COVID-19 (76 days). 

Macro-region 2 was the first in chronological

terms to have all its cities with cases of COVID-19,

with an interval of 68 days.This fact signals a greater

unpreparedness of Macro-region 2 in strategies to

combat the coronavirus and the need for early recog-

nition of suspicious cases, control practices and

surveillance of health professionals to detect

diseases.15 GERES V should be especially high-

lighted, which in an interval of 31 days had all its 21

cities with cases of COVID-19. 

In comparison, Macro-regions 3 (35) and 4 (25)

have fewer cities than Macro-regions 1 (72) and 2

(53), and yet were the last to confirm COVID-19

cases in all the cities in an interval of 102 days and

97 days, respectively. The difference in time

between macro-regions may have occurred due to

the adoption of different strategies to combat the

coronavirus, or even because Macro-regions 3 and 4

are geographically located further inland in the State.

34 days after the arrival of the pandemic in

Pernambuco, most of the cities with new cases were

located around BR 232, the main highway that leads

towards the Harsh area (Agreste) and and the

Hinterlands in Pernambucano. Until the first half of

April, the presence of cases in the cities like

Bezerros, Caruaru, Garanhuns, Belo Jardim,

Arcoverde, Salgueiro and Petrolina indicated that the

route of the new coronavirus through the countryside

of Pernambuco followed an economic and social

logistics.

This logic is reinforced by relating the Gross

Domestic Product (GDP) of the cities in Pernambuco

in 2017 and the dissemination of COVID-19, since

the GDP is an important indicator of economic flow

and the ability to attract labor and capital of a terri-

tory. 

In Pernambuco, of the 20 largest GDPs of the

cities, 14 are cities located in the health regions

inserted in Macro-region I.17 Then, of the 20 largest

GDPs cities, 4 are cities located in health regions

inserted in Macro-region II. The other 2 cities that

are among the 20 highest GDP in the State are

Petrolina and Serra Talhada which are, respectively,

in Macro-region 4 and Macro-region 3. On the other

hand, among the 20 lowest GDP in the State, 10 are

cities in Macro-region 3, and 4 are from Macro-

region 4.18

Thus, it can be seen that the higher the GDP of

the city, the faster the arrival of the pandemic. The

transmission settings of the first cases of COVID-19

can provide indications on the potential transmission

factors of the community.15

Metropolitan areas are a significant predictor of

infection rates, since the connectivity, through

economic and social relations, that exists in these

regions, is more important than the population

density in the spread of the SARS-CoV-2.19 Of the

20 largest estimated populations in Pernambuco

State in 2019,20 17 are in cities located in the health

regions of Macro-region 1 (13) and 2 (4).

The pandemic ended up putting pressure on the

health systems in areas outside the capital and the

main cities in the countryside,21 as in Pernambuco

which, due to the lack of structure for severe cases

in the countryside, mainly at the beginning of the

pandemic, generated lines for the Intensive Care

Units. Managers needed to support the facilities in

interpreting guidelines during a pandemic to miti-

gate its impact on their workforce.22

Several factors may have contributed to the early

prevalence of adults among confirmed cases,

including early transmission associated with travel

and occupational exposure.15 The viral transition

time may have contributed to the rapid spread of the

virus, as there are no scientific recommendations for

returning to occupational activities after 14 days, a

time considered insufficient for many patients, who

are still eliminating the virus in respiratory secre-

tions.16,23

It is necessary to consider that the late isolation

and noncompulsory wearing of masks, presented in

the State decree, 65 days after the first case of

COVID-19 in Pernambuco.24 Combined isolation

and screening strategies would reduce the transmis-

sion more than mass testing or self-isolation alone.25

In addition, the combination of RT-PCR and

serology should also be implemented for case
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tracking and contact screening to facilitate early

diagnosis, immediate isolation and treatment.26

It can be seen that the COVID-19 pandemic has

highlighted disparities between social classes, since

the idea of social isolation for individuals living in

agglomerated environments is somehow a utopia.27

In Pernambuco, of the 17 cities with subnormal

urban agglomerations,28 14 are GERES I, 1 in

GERES III and 2 in GERES IV, which are part of

Macro-regions 1 and 2, first with cases of COVID-

19 in all the cities.

To ensure the cessation of an epidemic, rapid

identification of cases, quarantine measures and

physical distancing were needed to prevent

secondary transmission.29 The consensus is that

rigorous mitigation measures are needed at the outset

to slow transmission of SARS-CoV-2, and such

measures may possibly interrupt the pandemic if

individuals follow the specific guidelines of

thecountry.17

In the case of COVID-19, confirmation of the

spread was detected from reported cases, but due to

the scarcity of testing, especially at the beginning of

the pandemic, this reality could possibly have been

anticipated. 

The rapid dissemination of COVID-19 in all the

cities in Pernambuco in 129 days showed the need

for improvement in the Health Surveillance strate-

gies and for signaling the inability of the Health

Surveillance in controlling the transmission, espe-

cially in small towns, the way the pandemic spread

and by identifying the first Health Macro-regions

and Regions that had all their cities affected by

COVID-19.

The epidemiology of a pandemic respiratory

virus changes rapidly and responses must be agile.

Other pandemics have shown us how much accurate

and timely local information is needed to enable and

guide the interventions that could have had a greater

impact if they had been adopted earlier and more

widely, with rapid action requiring community

confidence and accession.30

During the research, several challenges were

encountered due to the failures of the Health

Surveillance, such as the search for information

regarding the first case, since some cities published

COVID-19 reports only through Facebook or the

city hall Instagram, specific websites, or just citation

of the first case without making use of epidemiolo-

gical bulletins or any standardization for communi-

cation, information and updating of the epidemiolo-

gical situation of the pandemic.

The difficulty in obtaining information for this

study in the face of a pandemic, highlights how

necessary it is to advance communication strategies

with the population in order to make information

available quickly and safely. This is even more rele-

vant in a context of health emergency. Given the

complex risks and perceptions associated with a

pandemic, communication strategies that simply

disseminate information and recommendations about

outbreaks will be insufficient. 

Besides the difficulties in finding information

from the first case, the incompleteness of the infor-

mation disseminated in epidemiological newsletters

and notes on websites, regarding the first case, ended

up limiting this study to work with fewer variables. 

As the data used are in the public domain,

without the possibility of exposing the patients, the

need for future studies with access to the primary

information of these patients is pointed out, in order

to understand the clinical manifestations and the

socioeconomic characteristics. 

It is essential to carry out an analysis of the

capacity of the cities to treat cases before and after

the arrival of a pandemic, as well as the creation of

adequate plans to confront the disease that can serve

as future experiences.

It is expected that this study may contribute in

several aspects, among them the need for redirecting

resources to areas in more need, strengthening the

Health Surveillance strategies, from continuous

training that may be reflected in the improvement of

strategies for disease promotion, prevention and

control.
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