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a b s t r a c t 

Background: Health care personnel (HCP) worldwide are at-risk for contracting the novel Coronavirus dis- 

ease (COVID-19). Among health care personnel, nurses are at a particularly high risk due to the physical 

proximity and duration of time spent providing direct care. Documenting accurate rates of COVID-19 in- 

fection and deaths among nurses worldwide has been problematic, and many countries such as the USA 

have no systematic mechanism for collecting this information. Brazil is unique in that it prioritized the 

implementation of a dedicated database, the Nursing Observatory to collect accurate and timely data re- 

garding COVID-19 and Brazilian nursing personnel. 

Objectives: The aim of this study was to analyze COVID-19 infections and deaths among nurses registered 

in the centralized and dedicated Brazilian database called the Nursing Observatory . 

Design: A cross-sectional study using secondary data from the Brazilian Nursing Observatory was con- 

ducted. 

Participants: Data are reported for two occupational categories: professional Nurse and technical nurse by 

country regions. All cases or deaths of professional Nurse and technical nurse registered between the 12th 

and 31st epidemiological weeks of 2020 were included. 

Methods: From a unique numerical identification, the appropriate records of nursing personnel affected by 

COVID-19 were entered by the Technical Responsible Nurse for each service, according to the condition 

regarding COVID-19. All suspected, confirmed or unconfirmed infections were considered “cases”, and 

all confirmed or unconfirmed deceased as “deaths”. Cases and deaths were analyzed according to the 

variables: 1. region of the country where the case occurred, 2. nursing category and 3. epidemiological 

week. Universal protocols for collecting and cleaning data were used throughout the country. Infection 

and mortality rates (per 10 0,0 0 0) were obtained from the relationship between deaths registered and 

the population of nursing personnel by category and region. 
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hat is already known 

• Nursing personnel worldwide are at increased risk for contract-

ing the novel Coronavirus disease (COVID-19) 

• Documenting accurate rates of COVID-19 infection and deaths

among nurses worldwide has been problematic. 

• The number of cases among health care personnel in South

America is still uncertain, due mainly to the absence of cen-

tralized and coordinated databases to register cases and to the

lack of COVID-29 testing to ascertain the incidence of positive

cases. 

hat this paper adds 

• Brazil is unique in that COVID-19 infections and deaths among

nursing personnel were accurately documented in the Nursing

Observatory, a separate official database for nurses monitored

by the Brazilian Federal Council of Nursing (COFEn). 

• Brazilian nurses are required to register with COFEn, so count-

ing COVID-19 infections and deaths among nurses this way pro-

vides a high-quality number of nurses who suffered and died

from the disease 

• The number of nursing deaths throughout Brazil from COVID-19

during the period analysed is staggering 

• Additional evidence from such databases will assist health care

personnel and institutions to effectively prepare for future epi-

demics. 

. Background 

Health care personnel (HCP) worldwide are at-risk for contract-

ng SARS-CoV-2, the virus that causes coronavirus disease 2019

COVID-19). As early as 3 April 2020 in the People’s Republic

f China, 4.4% of those who fell ill were health care personnel

 Zhan et al., 2020 ). In Italy, the rate of infected health care per-

onnel reached 20% ( The Lancet 2020 ). In the United States, more

han 10,0 0 0 cases were registered among health care personnel in

nly the first two months of the pandemic ( Burrer et al., 2020 ). 

Among health care personnel, nurses are at a particularly high

isk of illness and death from COVID-19 due to the physical prox-

mity and duration of time spent providing direct care to patients.

espite the collection of some data on nurse deaths, the Inter-

ational Council of Nurses (ICN) reported that the confirmation

f nurse deaths globally due to COVID-19 is a severe underesti-

ate and that the actual number is more likely significantly higher

 Spencer et al., 2021 ). The ICN pointed to the difficulties in the

ocumentation of cases of COVID-19 among nurses worldwide, and

stimated, at the time, that 7% of all deaths in the world would be

mong health professionals ( International Council of Nurses 2020 ).

arly on in the pandemic, the ICN cited the urgent need for a

tandardized method of collecting and reporting the incidence of

OVID-19 infections and deaths of nurses and other health care

ersonnel. Over a year into the pandemic, in most countries, this

as not been done. 
he Northern, Northeast and Southeast Regions of Brazil had the highest

 and deaths overall with an ascending curve occurring mainly after Epi-

9 infections and deaths spread later to the Midwest and Southern regions

e, although the total numbers were less. 

tegories of nursing personnel showed higher than expected rates of in-

and a lack of adequate healthcare resources, hospital beds and Personal

 region in Brazil. The politicization of COVID-19 and the lack of a coherent

tor to be taken into account. 

sectional study shows the evolution of cases and deaths of Brazilian nurs-

nths of the COVID-19 pandemic. 

© 2021 Elsevier Ltd. All rights reserved.

We now know that documenting accurate rates of COVID-19 in-

ection and deaths among health care personnel including nurses

orldwide is an ongoing problem, and that many countries have

o mechanism for comprehensively and systematically collecting

his information. In the USA, for example, reporting illness and

eaths from COVID among health care providers is voluntary. The

.S. government actually gave administrators in health care insti-

utions the choice to report or not to report incidences of COVID

llness and deaths among their employees to the federal govern-

ent ( Spencer et al., 2021 ). 

Brazil stands out as unique in that it prioritized the implemen-

ation of a dedicated and centralized database called the Nursing

bservatory for the purpose of collecting accurate and timely data

egarding incidences of illness and death from COVID-19 among its

ursing personnel. The database is maintained by Brazil’s Federal

ursing Council ( Conselho Federal de Enfermagem , COFEn) for the

urpose of collecting accurate and timely data regarding the in-

idence of COVID-19 among Brazilian nursing personnel. The na-

ional database has a high degree of accuracy as it is mandatory for

ll nursing units throughout the country to register all incidences

f COVID-19 infection and/or death among all nursing personnel.

urthermore, other information is collected such as the category of

orker and location of nursing practice sites by region. In Brazil,

he Nursing Observatory database officially documents all nursing

ersonnel (even those who subsequently retired) as well as the

utcome of cases. The database allows for a temporal analysis of

he evolution of cases and deaths not only according to the nurs-

ng subcategory, but also according to region of the country. It is

ith this type of accurate data that we can begin to analyze the

ull impact of COVID-19 on nursing over time. 

This study reports on findings from the Nursing Observatory

atabase. It includes data from all of the regions in Brazil by cate-

ory and it encompasses the entire initial period of the pandemic

n Brazil including importantly, the initial period of the pandemic,

hen Personal Protective Equipment (PPE) supply was inadequate

nd technical training for its use was not broadly available to nurs-

ng personnel. The importance and the relevance of accurate data

s imperative to any future understanding of the devastating con-

equences of this illness and death on the Brazilian nursing work-

orce, the mass psychological trauma termed the “Covid Effect” and

he exodus of nursing from the profession which is beginning to be

ocumented ( Spencer et al., 2021 ). 

.1. Brazil, nurses and COVID-19 

The population of Brazil is about 200 million. Brazil has a Uni-

ed Health System (Sistema Único de Saúde, SUS) that gives uni-

ersal healthcare access to all. It is based on the principle that in

razil, healthcare for all is considered a constitutional right. 

Brazilian nurses, numbering more than 2 million nationally, are

he largest group of health care personnel ( World Health Organi-

ation 2020 ). After COVID-19 was decreed a pandemic in Brazil
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n March 12, 2020, the response from nurses was immediate.

he deployment and reassignment of nursing personnel occurred

uickly with the relocation and distribution of nursing personnel

nto acute areas of need. Holidays and leave time were suspended.

urses’ responsibilities were reviewed and when necessary nurses

ere reallocated. Many were reassigned to emergency COVID-19

ards and hospital areas where and when needed. This allowed

ore beds to be created and designated as COVID-19-only beds. 

The availability and use of PPE in adequate quantity and quality

s a key element in reducing the risk of contagion, especially for

rofessionals who deal directly with the most serious cases. In the

rst months of the pandemic, the distribution of PPE did not oc-

ur adequately, indicating that there was no forecast by the health

uthorities for the supply. In addition, the rules of use were differ-

nt for each service. The first cases of death among nursing staff

n Brazil occurred in March 2020 and by July 2020, Brazilian epi-

emiological data showed that three out of ten deaths by COVID-

9 were from nursing personnel ( Conselho Federal de Enfermagem

020 ). Moreover, more than 70 0 0 complaints by nurses about the

ack of, or the inadequacy of, PPE had already been sent to Brazil-

an Regional Nursing Councils ( Conselho Federal de Enfermagem

020 ). 

Nationally, Brazilian nursing is regulated by the Federal Nurs-

ng Council (COFEn). In Brazil, the categories of nurses are: 1. pro-

essional ‘Nurses’, 2. technical nurses 3. auxiliary nurses and 4. mid-

ives. Professional nurses in Brazil are called ‘ Nurses’. They hold a

accalaureate or higher university degree. Technical nurses and aux-

liary nurses are both paraprofessionals prepared in non-university

ased technical schools. The Midwife is a university-prepared pro-

essional with obstetric skills who cares only for obstetric patients.

The professional ‘Nurse’ takes on management activities and

irect care for critically ill patients, while technical nurses and

uxiliary nurses perform direct care for patients less acutely ill

 Brasil 1987 ). However, due to a shortage of professional ‘Nurses’

n Brazil (prior to and during COVID-19), technical nurses and aux-

liary nurses were allowed to perform some higher-level care du-

ies under the supervision of a professional ‘ Nurse’ . The total num-

er of professional ‘Nurses’, technical nurses and auxiliary nurses

n Brazil, (excluding midwives), is 2327,763 ( Conselho Federal de

nfermagem 2020 ). It should be noted that, for the general public,

he differences in education, in roles and duties of different cate-

ories of nurses is not clear. In fact, nursing personnel at all levels

end to be referred to generically as “nurses”. 

. Objectives 

The aim of this study was to analyze COVID-19 infections and

eaths among Brazilian nursing personnel registered in the Brazil’s

ederal Council of Nursing Observatory by nursing category, geo-

raphical region and epidemiological weeks 12 to 31. 

. Methods 

A cross-sectional study design was used. Secondary data were

ollected through a structured electronic form, registered in the

ursing Observatory open-access dataset for COVID-19 and coor-

inated by COFEn ( Conselho Federal de Enfermagem 2020 ). From

 unique numerical identification, the appropriate records of nurs-

ng personnel affected by Covid-19 were entered by the Technically

esponsible Nurse for each service, according to the condition re-

arding COVID-19. The following categories are reportable as cases:

) Suspected of COVID-19 in quarantine; b) Diagnosis confirmed

ith COVID-19 in quarantine; c) COVID-19 unconfirmed diagno-

is; d) Suspected of COVID-19 hospitalized; e) Diagnosis confirmed

ith hospitalized COVID-19, and f) confirmed with COVID-19.
eaths were classified as: a) Suspected of COVID-19 deceased, and

) Confirmed diagnosis of COVID-19 deceased. 

Protocols for the COFEn Nursing Observatory COVID-19 database

nvolved four distinct stages detailed here ( Persegona et al., 2020 ). 

1. Data received by COFEn undergoes a process of extraction,

treatment and cleaning (ETL) daily before being made available

for the preparation of reports and updating the database of the

Nursing Observatory ( Conselho Federal de Enfermagem 2020 ).

From the recorded data, redundancies and inconsistencies are

excluded and a database created in Excel, for the preparation

of reports with graphs and tables of the day. 

2. The database for updating the Nursing Observatory on the In-

ternet is mounted on a Power BI (Microsoft © platform), to load

a panel of selected indicators. Data processing is carried out

daily, including weekends and holidays ( Persegona et al., 2020 ).

3. As the registered cases increased, COFEn improved the process

for the exclusion of duplicate data, leaving the most recent. 

4. All deaths registered on the Observatory’s form are forwarded

to COFEn’s Communication Advisory to check and confirm the

information. 

The following variables were used to analyze all suspected and

onfirmed COVID-19 infections and deaths recorded: 1. region of

he country where the case occurred, 2. nursing occupational cat-

gory and 3. epidemiological week (12th to 31st week). 

.1. Nursing occupational category 

A very small number of Midwives practice in Brazil and their

ork is exclusively with obstetric patients. For these reasons, the

ategory of Midwife was excluded from the present study. Also,

or this study we considered the occupational duties performed by

echnical nurses and auxiliary nurses and determined that the du-

ies are similar with many areas of overlap. For this reason, the

wo categories were combined into a single category labelled ‘ tech-

ical nurse’ . Hence, data in this study are reported under two oc-

upational categories 1. Professional ‘Nurse’ - a university-educated

urse with the minimum of a baccalaureate degree in nursing and

 . technical nurse - a technical school-educated paraprofessional

urse with either one or two years of preparation. 

.2. Region of the country 

Data were organized according to the five Brazilian regions: The

outheast, the North, the Northeast, the South and the Midwest. 

he Southeast Region includes the large urban centers of São

aulo and Rio de Janeiro and some other large cities. The region

as the highest population density and it is responsible for nearly

0% of Brazil’s GDP. 

he Northern Region includes the vast Amazonian rainforest. It

as the largest area with the lowest population density. It has a

igh percentage of people from indigenous groups. 

he Northeastern Region has a low GDP and low social indicators

espite the presence of some industry and beautiful beaches. 

he Southern Region is characterized by a high standard of living,

igh social indicators and literacy rates. It has a high percentage of

uropean immigrants. 

he Midwest Region is the least industrialized area of the country

ith a low population density. Much of the land is used for ani-

al grazing and agriculture. The exception is the country’s capital,

rasilia, a high-income city with many governmental institutions. 

.3. Epidemiological week 

Data collection took place and was recorded according to epi-

emiological weeks between the 12th (March 15th to 21st, 2020)
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nd the 31st (July 26th to August 1st, 2020). The records of the

ouncil started on March 20th, 2020. This is an open-access and

nonymous dataset; therefore, no ethical approval was required. 

As mentioned earlier COVID-19 infection cases and deaths

mong nursing personnel are documented in the Nursing Obser-

atory, an official database for COVID-19 cases and deaths among

razilian nursing personnel, monitored by the Brazilian Federal

ouncil of Nursing - COFEn. All nursing personnel in Brazil are

equired to register with COFEn. For purposes of the manage-

ent of Nursing Observatory data, each Brazilian health service

nit throughout the country has assigned a person who is respon-

ible for the coordination of the Nursing Observatory registration

atabase team, to assure that information is put into the system

ccurately, and updated regularly. 

After registration into the Nursing Observatory , data were an-

lyzed regarding the incidence and distribution and severity of

OVID-19 cases and deaths among Brazilian nurses. Data were an-

lyzed according to epidemiological week, documenting the sever-

ty of the disease and changes over time, by nursing category and

egion. 

.4. Measurements 

The primary and secondary outcomes of the study were cases

nd deaths by COVID-19 in nursing professionals. Deaths were con-

idered to be records of “deceased with a confirmed diagnosis of

ovid-19 ′′ and “deceased with suspected Covid-19 ′′ in the COFEN

atabase. We consider as cases of COVID-19 all the death records

nd the records of “professionals in quarantine with suspected

ovid-19 ′′ , “professionals hospitalized with suspected Covid-19 ′′ ,
professionals in quarantine with confirmed diagnosis of Covid-

9 ′′ , “hospitalized professionals with confirmed diagnosis”, “pro-

essional confirmed with Covid-19 and discharged”. The option to

onsider suspected cases followed the clinical and epidemiological

riteria for the diagnosis of COVID-19 in Brazil, mainly due to the

ack of availability COVID diagnostic tests in the country. Records

ere deleted. In addition, the study’s covariates were: the period

f time, expressed in epidemiological weeks, the professional cate-

ory and the place of occurrence. 

The sociodemographic characterization of notifications from the

OFEn database, the categorical variables age (in years), gender

f the professional, in addition to the covariables previously pre-

ented were used. 

.5. Statistical analysis 

The proportions of cases and deaths were calculated for the so-

iodemographic characterization of notifications from the COFEn

atabase. This distribution was also calculated according to the

ountry’s regions, applying the Chi-Square Test, assuming statisti-

al significance when α < 0.05. 

The occurrence rates (cases of COVID-19 infection per 10 0,0 0 0

urses), by nursing category and region were calculated accord-

ng to the population of nursing personnel registered with COFEn

n August 30, 2020. Mortality rates (per 10 0,0 0 0 nurses) were

btained from the relationship between registered deaths and

he population of nursing personnel by category and region. The

raphs were prepared according to the cumulative historical series.

The cumulative cases and death rates were presented according

o the epidemiological week and considering the region of occur-

ence and the occupational category ( professional ‘Nurse’ or techni-

al nurse ), adding the accumulated cases or deaths from the pre-

ious week to the cases or deaths from the current week and di-

iding by the total number of nurses ( professional ‘Nurses’, technical

urses , or both). Missing data were excluded from the rate analy-
is. All statistical analyzes were performed using the Stata SE 15

oftware and graphics prepared in Microsoft Excel software. 

. Results 

Nursing personnel make up 70.02% of the total Brazilian Health

are Personnel (HCP) workforce, with technical nurses representing

3.26% and professional ‘Nurses’ representing 16.94%. The regional

istribution shows a high concentration of both professional ‘Nurses’

nd technical nurses in the Southeast region (location of the urban

nd industrial centers of São Paulo and Rio de Janeiro), followed by

he Northeast and the South. Technical nurses are more numerous

han professional ‘Nurses’ throughout the entire country. In fact, the

istribution of nurses by category in Brazil is notable with about

hree technical nurses to every one professional ‘Nurse’ ( Table 1 ). 

Additionally, the density of the nursing personnel per 10,0 0 0

nhabitants is 101.66 in total, of which 77.13 are nursing technicians ,

nd 24.53 are professional ‘Nurses’ . Differences exist among the five

egions of Brazil, with the highest density of nursing personnel in

he Southeast region and the lowest density in the Northern region

this is consistent with the density of population in those regions).

istribution by sex shows 83% females to 13% men (total 96%). The

ge group with the most nursing personnel is between 35 and 54

ears old, with one/third of all nurses under 35 years of age. 

.1. Cases of COVID-19 infection and death by nursing category 

Regarding incidences of COVID-19 among nurses, 28,136 case

ecords were observed in the period between epidemiological

eeks 12 and 31 ( Table 2 ). Of these, 6713 (23 ·86%) were case re-

orts among professional ‘Nurses’ , 17,599 (62 ·55%) among techni-

al nurses and 3824 (13 ·59%) notifications did not present records

n the nursing personnel category. Of the 6713 professional‘Nurses’

eported as cases, 2806 (41 ·80%) cases were suspected cases and

907 (58 ·20%) were reported as confirmed cases of COVID-19 in-

ection. Among the 17,599 technical nurses reported, 8245 (46 ·85%)

ere suspected cases, while 9354 (53 ·15%) were reported as con-

rmed cases of COVID-19 infection. Of the total number of 325 re-

orts of suspected COVID-19 deaths, 93 (28 ·62%) were professional

Nurses’ and 232 (71 ·38%) were technical nurses . Regarding the re-

orts of deaths confirmed to be caused by COVID-19, 85 deaths

ere of professional ‘Nurses’ and 207 deaths of technical nurses. 

The highest incidence of COVID disease and deaths were

ecorded in the Southeastern region of the country which corre-

ponds to the most densely populated area of the country. A pat-

ern in the age, gender and professional category in relation to

OVID-19 cases emerged, with the largest occurrence of cases pri-

arily in young female technical nurses between 31 and 40 years

f age. 

Fig. 1 shows the cases of infection and deaths per 10 0,0 0 0 nurs-

ng personnel, according to the occupational category and the epi-

emiological weeks of notification. Attention is drawn to four pe-

iods of increase in notifications, which together represent 54 ·86%

f notifications from nursing personnel ( n = 15,437). They are: the

rst period between Weeks 14 and 16 (4713 cases), the second be-

ween Weeks 18 and 19 (5238 cases), the third between Weeks

4 and 25 (2462 cases), and the fourth between Weeks 27 and 28

3024 cases). 

The cumulative number of cases of COVID-19 infection among

ursing personnel (Week 31) was 1208,71 cases per 100,0100, with

179,84 cases per 10 0,0 0 0 professional ‘Nurses’ and 10 0 0,63 per

0 0,0 0 0 technical nurses . The curve accentuates from the 18th epi-

emiological week, a similar pattern was observed in the curves

f the two nursing occupational categories. It is also relevant to

ote that the absence of information on the nursing personnel cat-

gories at the time of the notifications, with a peak in the 15th
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Table 1 

Nursing professionals by Region and category – Brazil, 2021. 

Nursing-categories/Regions Midwest Northeast North Southeast South TOTAL 

professional ‘Nurses’ 49,038 147,930 42,836 259,112 70,061 568,977 

technical nurses 122,234 391,037 152,070 862,132 231,313 1758.786 

Total 171,272 538,967 194,906 1121.244 301,374 2327.763 

Table 2 

Sociodemographic characterization of case and death records by COVID-19 in the Federal Council of Nursing database, 2020 ( n = 28,136). 

Region p-value 

Variables Overall Midwest Northeast North Southeast South 

N N % % n % n % n % n % 

Age (in years) 

20-30 5,685 20.21 418 19.34 1733 19.52 495 17.31 2101 20.07 938 24.89 < 0,001 

31-40 11,952 42.48 942 43.59 3907 44.01 1080 37.76 4423 42.25 1600 42.46 

41-50 7,553 26.84 570 26.38 2208 24.87 916 32.03 2937 28.05 922 24.47 

51-60 2,570 9.13 205 9.49 915 10.31 319 11.15 851 8.13 280 7.43 

61-70 343 1.22 24 1.11 109 1.23 47 1.64 135 1.29 28 0.74 

71-80 33 0.12 2 0.09 6 0.07 3 0.10 22 0.21 0 0.00 

Gender 

Female 23,834 84.71 1842 6.55 7709 27.40 2298 8.17 8728 31.02 3257 11.58 < 0,001 

Male 84.71 15.29 319 1.13 1169 4.15 562 2.00 1741 6.19 511 1.82 

Occupational Category 

Professional ‘Nurses’ 6,713 23.86 654 2.32 2443 8.68 749 2.66 2020 7.18 847 3.01 < 0,001 

Technical nurses 17,599 62.55 1432 5.09 5849 20.79 1945 6.91 5731 20.37 2642 9.39 

No information 3,824 13.59 75 0.27 586 2.08 166 0.59 2718 9.66 279 0.99 

Deaths 

No 27,811 98.84 2122 7.54 8792 31.25 2789 9.91 10,356 36.81 3752 13.34 < 0,001 

Yes 325 1.16 39 0.14 86 0.31 71 0.25 113 0.40 16 0.06 

Fig. 1. Cases of COVID-19 infection (right Y-axis) and COVID-19 deaths (left Y-axis) by COVID-19 per 10 0,0 0 0 nursing personnel according to the Brazilian Federal Nursing 

Council by epidemiological weeks of registration. Weeks 12–31, 2020. 
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pidemiological week, starts to regress until it disappears after the

1st week. 

In relation to deaths from COVID-19, it is important to note the

scending curve throughout the period analyzed, being more ac-

entuated in the beginning, where between the 14th week (with

3 registered deaths) and the 15th week (with 26 registered
eaths) the first doubling in the number of cases occurs; between

he 15th and the 17th weeks (67 registered deaths) the second

oubling occurs; and the third occurs in the 21st week (145 regis-

ered deaths). Nine weeks after the third period, a new doubling

n the number of COVID-19 deaths occurs (306 deaths), specif-

cally in the 30th epidemiological week. A similar trend is ob-
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Fig. 2. Cumulative cases of COVID-19 infection per 10 0,0 0 0 professional ‘Nurses’ according to the basis of the Brazilian Federal Nursing Council according to the epidemio- 

logical weeks of registration. Brazil, Weeks 12–31, 2020. 
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erved for both professional ‘Nurses’ and technical nurses. The cu-

ulative number of deaths among all nursing personnel (Week 31)

as 13.96 deaths per 10 0,0 0 0 with 16.35 deaths per 10 0,0 0 0 pro-

essional ‘Nurses’ and 13.19 per 10 0,0 0 0 technical nurses . Addition-

lly, no missing data from the nursing personnel category were ob-

erved in the death record for COVID-19. 

.2. Regional differences 

Of the 6713 cases of COVID-19 infection reported for professional

Nurses’ ( Fig. 2 ), 36.39% ( n = 2443) of the records correspond to

he Northeast and 30.09% ( n = 2020) to the Southeast, together

aking up 66.48% of all notifications of infections in this period.

hen considering the population base of professional ‘Nurses’ by

egion in the country, the largest extent of the cases are in the

orth (1748.53 cases of infection per 10 0,0 0 0 professional ‘Nurses’ )

nd the Northeast (1651.46 cases of infection per 10 0,0 0 0 nurses ),

ollowed by the Midwest (1333.66 cases of infection per 10 0,0 0 0

urses ), the South (1208.95 cases of infection per 10 0,0 0 0 profes-

ional ‘Nurses’ ) and finally the Southeast (779.59 cases of infection

er 10 0,0 0 0 professional ‘Nurses’ ). 

Similar to what was observed among professional ‘Nurses’, of the

7,599 cases of infection among technical nurses ( Fig. 3 ), 33.23%

 n = 5849) of the records correspond to the Northeast and 32.56%

 n = 5731) to the Southeast, together making up 65.80% of all no-

ifications for the period. When the rates are calculated in rela-

ion to the nursing population of the regions, the Northeast with

1495.77 cases of infection per 10 0,0 0 0 technical nurses ) and the

orth with (1279.02 cases of infection per 10 0,0 0 0 technical nurses )

ave the highest rates. The next highest region is the Midwest with

1171.52 cases of infection per 10 0,0 0 0 technical nurses ), followed

y the South with (1142.18 cases of infection per 10 0,0 0 0 technical

urses ) and finally the Southeast with (664.75 cases of infection

er 10 0,0 0 0 technical nurses ). The trends for technical nurses by re-

ions are similar to trends among professional ‘Nurses’ . 

Although the pattern among categories is similar, the regions

iffer in relation to the periods of greatest notification ( Figs. 2 and

 ).. With the exception of the period between the 14th and the

6th epidemiological week, the notification of cases of infection
ad a higher rate of occurrence at the beginning of the histori-

al series in the North, Northeast and Southeast regions, with the

ighest values recorded in the 19th epidemiological week. Even

hough the Midwest and South had increasing characteristics early

n the pandemic, the greatest peaks were registered starting in the

9th week. It seems relevant to mention that beginning in the 29th

eek in the Southern region a new growth trend occurred every

hree weeks, that is, a new notification peak. 

Regarding the deaths of professional ‘Nurses’ shown in Fig. 4 ,

t is observed that, of the 93 deaths, 33.3% (31) and 27.96%

 n = 26) correspond to the Southeast and Northeast regions,

hich together make up 61.29% of all deaths registered. In the

equence, the North, Midwest and Southern regions are observed

ith 25.81% ( n = 24) deaths, 11.83 ( n = 11) deaths and 1.08%

 n = 1) death, respectively. However, when considering the pop-

lation of professional ‘Nurses’ per 10 0,0 0 0 , the North with (56.03

eaths per 10 0,0 0 0 nurses ) and Northeast with (17.58 deaths per

0 0,0 0 0 nurses ) have the highest numbers, followed by the Mid-

est with (22.43 deaths per 10 0,0 0 0 nurses ), the Southeast with

11.96 deaths per 10 0,0 0 0 nurses) and the Southern region with

1.43 deaths per 10 0,0 0 0 nurses ). 

Regarding the distribution of rates throughout the historical se-

ies for professional ‘Nurses’ , the markedly ascending curve of the

orth and Midwest regions has been noted since the beginning of

he period analyzed. A similar situation is observed among techni-

al nurses , with new increases after the 29th epidemiological week

 Fig. 5 ). In relation to the South, with a linear, low trend through-

ut the series, there is an increase in notifications beginning in the

6th epidemiological week. 

It is important to add that a significant lack of access to PPE in

erms of quality and quantity occurred at the beginning of the pan-

emic. Additionally, all categories of nursing personnel reported

hat insufficient training on the proper use of PPE generated in-

ecurity for the care of patients with COVID-19. Results presented

n a study with 2138 Brazilian nursing personnel show that more

han one/half (66.10%) of Brazilian nurses did not feel prepared to

ace the COVID-19 crisis, slightly more than one/third (35.30%) did

ot receive the necessary PPE and one/half of all nurses (51.11%)

id not undergo specific training for PPE use ( Lotta et al., 2020 ). 
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Fig. 3. COVID-19 cases of infection per 10 0,0 0 0 technical nurses according to the basis of the Brazilian Federal Council of Nursing, according to the epidemiological weeks of 

registration. Brazil, Weeks 12–31, 2020. 

Fig. 4. Deaths from COVID-19 per 10 0,0 0 0 professional Nurses according to the basis of the Brazilian Federal Council of Nursing in function of the epidemiological weeks of 

registration. Brazil, Weeks 12–31, 2020. 
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. Discussion 

The purpose of this study was to analyze COVID-19 infections

nd deaths among nurses registered in the centralized and dedi-

ated Nursing Observatory Brazilian database. The strength of the

atabase is related to the comprehensiveness of the system of reg-

stering the cases and the high degree of accuracy in the method of

eporting. Also, because the reporting of data into the Nursing Ob-
ervatory is ongoing, it will be possible for researchers to further

he analysis over time. 

Because all Brazilian nurses regardless of category are required

o register with COFEn, counting the number of COVID-19 infec-

ions and deaths among nurses in the Nursing Observatory has pro-

ided us with a good representation of the true number of nurses

ho suffered and died from the disease over time. Additional in-

ormation may be possible to ascertain from other sources later on,



8 H.M.S.L. David, R.M.R. Rafael, M.G.d.M. Alves et al. / International Journal of Nursing Studies 124 (2021) 104089 

s  

i  

t  

b  

s  

t

5

 

f  

e  

o  

i  

a  

t  

p  

s  

C

 

t  

B

 

B  

i  

a  

o  

fi  

a  

n  

a  

b  

h  

p  

d

 

W  

A  

s  

m  

n  

c  

c  

t  

n  

p  

R

 

n  

h  

o  

I  

t  

f  

c

 

s  

f  

p  

o  

c  

o  

t  

t  

a  

s  

a  

(

 

t  

t  

i  

b  

e  

n  

o  

r  

b  

e  

s  

(  

2

 

w  

d  

i  

p  

p  

n

 

f  

a  

w  

a

5

 

N  

n  

e  

t  

t  

D  

e  

I  

N  

h  

t  

C  

w

 

w  

a  

p  

e  

(  

n  

a  

a  

p  

e  

l  

i  

c  

s  

t  

t  

m  
uch as the clinical practice sites of the nurses and more specific

nformation on the type of PPE available to them. Also, continuing

o track the rates of COVID-19 infection and death among nurses

y occupational category and geographic region, over time, will be

ome of the most valuable and important longitudinal information

o analyze for future studies. 

.1. General observations 

This paper presents a unique analysis of cases of COVID-19 in-

ections and deaths of nursing personnel by Region in Brazil gath-

red though an open-access database, the Nursing Observatory and

fficially registered and compiled by the Brazilian Council of Nurs-

ng. Our findings show that cases of COVID-19 infection and death

mong nursing personnel rose dramatically throughout the ini-

ial period of the pandemic. Nursing personnel in all categories in

oorer regions of Brazil and in Regions with fewer health care per-

onnel and health care resources suffered disproportionately from

OVID-19 infections and deaths. 

In light of the salient findings from this study, it is possible

o make observations about the situation pertaining to nurses in

razil during the early period of the pandemic. 

First and foremost, the number of nursing deaths throughout

razil from COVID-19 during the period analyzed is staggering. It

s even more astonishing when considering the fact that we can

ssume these were fairly healthy nurses working to save the lives

f patients in their care when they became sick themselves. Data

ndings from the Nursing Observatory are not anecdotal or case

nalyses of an occasional nurse who became ill and died. These

umbers are a true representation of real human beings who died

s a result of their occupation. The devastation and mass trauma

rought upon nursing in the context of the COVID-19 pandemic

as no parallel in our modern era. Furthermore, nursing was not

repared to lose large numbers of its members to sickness and

eath without any warning or preparation. 

The International Council on Nursing in conjunction with the

orld Health Organization as well as the various National Nurses

ssociations across the world are beginning to investigate both the

hort-term and the long-term ramifications and implications of the

agnitude of COVID-19 illness and death on the occupation of

ursing ( International Council of Nurses ICN ; International Coun-

il of Nurses COVID-19 pandemic one year on ; International Coun-

il of Nurses The COVID-19 Effect ). Brazilian researchers also have

he luxury of continuing to use the Nursing Observatory and as

ew data are registered to amplify the evidence by creating an ex-

anded analysis of the situation by nursing category in different

egions and States across the country. 

Nurses make up the large majority of all health care person-

el in Brazil. Our study showed that the largest contingent of all

ealth care personnel is concentrated in the category of the figure

f the technical nurse. In Brazil technical nurses are mainly women.

n general, they seek to enter the labor market quickly through a

echnical school preparation that does not require the time needed

or a university degree. The wages for technical nurses are signifi-

antly lower than that of professional ‘Nurses’ . 

The quality of education for technical nurses is uneven, with

ome schools being of high quality and others being less so. In

act, technical schools in Brazil can vary greatly in quality due in

art to the large numbers of programs for technical nurses created

ver the last two decades. Additionally, in terms of salary, techni-

al nurses have low wages, on average far inferior to the salaries

f professional ‘Nurses’ . This often requires them to seek out more

han one source of income. Juggling multiple work responsibilities,

echnical nurses in Brazil are under significant work and life stress

nd at increased risk for severe health consequences. Further re-

a

earch into how the added impact of COVID-19 affected their over-

ll health and wellbeing both in the short and long-term is needed

 Silva and Machado, 2020 ). 

The trajectory for the technical nurse described here is consis-

ent with the historically unequal social structure of Brazil, a coun-

ry in which access to university education has become increas-

ngly difficult. Employment opportunities for technical nurses can

e precarious, especially in smaller cities and in rural areas. Un-

mployment for technical nurses in general is at about 10%. Tech-

ical nurses of color from poor backgrounds can suffer from issues

f race, class and gender discrimination ( Baldini et al., 2020 ). They

eport high levels of chronic work-related stress and occupational

urnout characterized by symptoms of fatigue, generalized en-

rgy depletion, higher than normal incidences of depression, obe-

ity, vulnerability to illnesses and high numbers of work absences

 Silva and Machado, 2020 ; Baldini et al., 2020 ; Stacciarini et al.,

020 ).. 

University educated professional ‘Nurses’ also became infected

ith COVID-19 and died in significant numbers across the Regions

uring the initial period of the pandemic. This category of nurse

s highly educated and cognizant of infection control policies and

rocedures. The professional ‘Nurse’ is responsible for both the su-

ervision of nursing units and personnel and for providing direct

ursing care to acutely ill intensive care patients. 

It is unclear at this time what percentage of these COVID-19 in-

ections and deaths among all categories of nurses could have been

voided. Our hope is that additional evidence garnered over time

ill lend clarity to these questions to assist health care personnel

nd institutions to effectively prepare for future epidemics. 

.2. Impact of regional differences in Brazil 

Brazil is ethnically and racially diverse with the Northern and

ortheastern Regions having higher than average levels of eth-

ic and racial diversity combined with higher than average lev-

ls of poverty. Population density is low in both the North and

he Northeast with fewer large cities and more rural areas. Of the

op ten states in the Brazilian Federation with the highest Human

evelopment Index, none are located in the North or the North-

ast ( International Council of Nurses The COVID-19 Effect 2010 ).

n terms of socioeconomic vulnerability, both the North and the

ortheast are considered vulnerable. Health care personnel and

ealth care resources are scarce in both regions. During the ini-

ial period of the pandemic, the North and the Northeast suffered

OVID-19 mortality rates four times higher than in the Southern,

ealthiest region of the country ( Nascimento et al., 2020 ). 

These socioeconomic disparities are taken into consideration

hen analyzing the incidences of COVID-19 infection and deaths

mong nurses across regions in Brazil. The concentration of the

opulation and the adequacy of nursing personnel in the South-

ast and South Regions, combined with socioeconomic inequalities

with the North and Northeast having fewer health care person-

el and resources) are factors that can in part explain the regional

nd inter-category differences for COVID-19 incidence and deaths

mong nurses. The Northeast Region has tourist cities with an im-

ortant flow in terms of the circulation of people, and the North-

rn Region, although it has a smaller and more dispersed popu-

ation, has cities like Manaus that concentrate a large number of

nhabitants. When the cases of COVID-19 in Manaus began to in-

rease dramatically, it was necessary to mobilize health care per-

onnel and resources immediately from other States to assist with

he treatment of serious cases. Unfortunately, this influx of addi-

ional personnel and resources was insufficient to offset the enor-

ous spike in cases and the greatly increased demand for beds

nd care in the North. 
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Fig. 5. Deaths from COVID-19 per 10 0,0 0 0 technical nurses according to the basis of the Brazilian Federal Council of Nursing due to the epidemiological weeks of registration. 

Brazil, Weeks 12–31, 2020. 
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During the pandemic, technical nurses as well as professional

Nurses’ in some cases were required to assume emergency and di-

ect care for hospitalized and critically ill patients. Due to the no-

able shortage of professional ‘Nurses’ in the North and Northeast

egions, direct care for hospitalized and critically ill patients was

aken over primarily by technical nurses , while professional ‘Nurses’

ssumed both direct patient care and unit managerial activities.

lso, in the context of the pandemic, primary care nurses who nor-

ally provide public health care in the community were mobilized

o provide acute emergency and critical care services including the

are of patients on ventilators. 

Formal studies are being carried out to determine the extent

o which the reassignment of primary care community focused

urses to acute and intensive care settings, and the lack of ade-

uate orientation contributed to the higher rates of COVID-19 in-

ection and death of nurses in those areas. At this point in time,

ircumstantial reports rather than formal studies exist. 

Another factor that has been considered as a possible expla-

ation for the rapid increase of COVID-19 cases of infection in

he Northern region is that the city of Manaus in the North is a

ommercial hub between Brazil and China with a constant flow

f commodities and people back and forth. It is not known to

hat degree this business activity between Brazil and China in-

uenced the severity of COVID-19 illness and death in the North

 Maciel, 2017 ). 

Difficulties in obtaining sufficient, good quality PPE was an is-

ue that plagued Brazil throughout the entire early months of the

andemic. Lack of evidence about the transmissibility of the virus

nd the subsequent lack of evidence-based protocols for PPE for

CP was one of the determining factors. The reuse of PPE desig-

ated as disposable or single use was a common practice due to

he lack of supply. And while PPE was in short supply throughout

he country, the areas of the North and the Northeast with fewer

ealth care resources also had less access to PPE thus placing HCP

n those regions at increased risk. However, it should be noted that

he difficulties in accessing PPE and the lack of a coordinated ac-

ion plan have affected nurses across the country to some extent,

nd dramatically in large Brazilian cities, such as São Paulo and Rio

e Janeiro. 

It is believed that the increase in cases in the Southern region

f the country in later weeks of the study period was due, in part,

o the slow spread of the pandemic throughout in the country. The

g

outhern region had a slow evolution of cases in the early weeks

hen compared to the North ( Brasil, 2020 ). 

.3. Political economy and the pandemic in Brazil 

Our data from the Nursing Observatory are not directly re-

ated to social and political issues. Nonetheless, understanding the

razilian context can help to explain the way Brazilian nursing was

ffected by COVID-19. Considering the importance of governmental

oordinated actions, we can benefit from considering the current

olitical environment in the country, including the mass media and

he role it plays in relation to the health care system. 

It is safe to say that a dramatic polarization exists in Brazil be-

ween the dissemination of scientific evidence by universities and

esearch institutes, and the negation and lack of coordination of

ctions by part of government. This phenomenon falls under the

ategory of the politicization of the pandemic ( COVID-19 in Brazil

020 ). 

To begin to understand the context of the Brazilian political

conomic environment and its relationship to health care, it is im-

ortant to note that since 2016 and the period of time surrounding

he impeachment of President Dilma Roussef, and even earlier with

he scandal surrounding the state-run energy firm Petrobras , Brazil

as undergone numerous political changes that have accentuated

nequality in the country and exacerbated class divisions. These

hanges have economically strapped the Brazilian Unified Health

are system (SUS), with the freezing of important public resources,

nd engendered a general climate of war against racial, gender and

ultural diversity animated mainly by an energetic and fast grow-

ng anti-democratic movement toward the right. 

As a result, Brazil has had great difficulty in establishing a

onsensual public health initiative for COVID-19 which requires

mooth coordination among multiple tiers of government includ-

ng the Federal Government, the States, and the Municipalities.

his has had an enormous negative effect on the health sec-

or and the government-based Unified Health System ( Ortega and

rsini, 2020 ). This realty is particularly disheartening since Brazil’s

US is known historically for excellence in coordinating large pub-

ic health campaigns particularly in the organization around fam-

ly health, immunization and communicable disease prevention. In

act, the Brazilian SUS has been cited repeated in the past as a

lobal model of public health coordination and efficiency. 
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. Conclusions 

In conclusion, this study is critically important as it is the first

icture of the involvement and measurement of the influence of

OVID-19 in the Brazilian nursing personnel according to Regions

nd nursing categories. The exploratory nature of this study sets

he stage for further, more targeted research with nursing person-

el and other occupational categories, helping to explain the re-

ional disparities related to COVID-19 found in Brazil. 
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