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ABSTRACT

Objective: to analyze the relationship between ethnicity/skin color and morbi-morta-
lity from COVID-19 in the state of Sdo Paulo - SP. Methods: ecological, retrospective,
and analytical study, whose data were collected from the State Data Analysis System
(SEADE) of the Government of the State of SGo Paulo, covering from February 2020
to September 2021. Data analysis used a regression model with multiple binomial
negative distribution, to compare the incidence and mortality specific between ethni-
cities/skin colors. Results: a comparison between the incidence curves of COVID-19
showed a significant statistical difference between all groups of ethnicity/skin color.
In the comparison of trends between white and brown, the result was p = 0.007; in
the comparison of trends between white and black, it was p = 0.001; in the compari-
son of trends between brown and black, p = 0.003. However, when we compare the
trends of incidence per sex and age group with death trends, there was no statistical
difference. Conclusion: ethnicity/skin color has influenced general incidence curves
by COVID-19 in Sdo Paulo. The fact that it was not associated with mortality can be
related with the lack of information about ethnicity/color in notification forms, thus
affecting the availability of such data in information systems, which reiterates the

importance of publicizing quality official epidemiological data.

Keywords: Indicators of Morbidity and Mortality; Racial Groups; Coronavirus; COVID-19;
Epidemiology.

RESUMO

Objetivo: analisar a relagdo entre a raga/cor da pele e a morbimortalidade por COVID-19 no estado
de Séo Paulo-SP. Métodos: estudo ecologico, retrospectivo e andlitico, cujos dados foram coletados no
Sistema Estadual de Andlise de Dados (SEADE) do GovemodoEStadodeSaoPauloecorrespondemao
pertodo defevereiro de 2020 a setembro de 2021. Na andlise de dados, utilizou-se o modelo de regressdo
com distribuigdo binomial-negativa milltipla, para comparar a incidéncia e @ mortalidade

entre as ragas/cores de pele. Resultados: aosecompamremascurvasdemadenaadeCOVID19
houve diferenca estatistica significativa entre as comparagoes de todos os grupos de raga/cor da pele.
Na comparagdo entre tendéncias branca vs parda, o resultado foi p = 0,007; na comparagdo entre
tendéncias branca vs preta, p = <0,001; nawnpwagaoenﬂ‘etemenaaspardavspreta, p=0,003.
Porém, quandofommcomparadasas tendéncias de incidéncia por sexo e faixa etdria e as tendéncias
de 6bito, ndo houve diferenga estatistica. Conclusdo: a raga/cor da pele influenciou nas curvas de
madenaageralporCOVlD 19noestado de Sdo Paulo, porém ando associagio com amortalidade pode
estar relacionada com a falta de informagdo sobre raga,/cor/etnia nas fichas de notificagdo, afewndo
consequentemente sua disporibilicade nos sistemas de informagtio, o que reforga a importdncia da
divulgagéo de dados epidemioldgicos oficiais de qualidade.

Palavras-chave: Indicadores de Morbimortalidade; Grupos Raciais; Coronavirus; COVID-19;
Epidemiologia.

RESUMEN

Objetivo: analizar la relacion entre la raza/color de piel y la morbimortalidad por Covid-19
en el estado de Sdo Paulo-SP. Métodos: estudio ecoldgico, retrospectivo y analitico, cuyos
datos fueron recolectados en el Sistema Estatal de Andlisis de Datos (SEADE) del Gobierno
del Estado de Sdo Paulo y corresponden al periodo de febrero de 2020 a septiembre de 2021.
Para el andlisis de datos se utilizé el modelo de regresion con distribucion binomial-negativa
muiltiple para comparar la incidencia y la mortalidad especifica entre las razas/colores de piel.
Resultados: al comparar las curvas de incidencia de Covid-19, hubo una diferencia estadistica
significativa entre las comparaciones de todos los grupos de raza/color de piel, siendo que en la
comparacion entre tendencias blanca vs parda p= 0,007; comparacion entre tendencias blanca
vs negra p= <0,001; comparacion entre tendencias parda vs negra p= 0,003. Sin embargo,
cuando se compararon las tendencias de incidencia por sexo y grupo etario y las tendencias de
muerte, no hubo diferencia estadistica. Conclusion: la raza/color de piel influyd en las curvas
de incidencia general por Covid-19 en el estado de Sdo Paulo, sin embargo, la no-asociacién con
la mortalidad puede estar relacionada con la falta de informacion sobre raza/color/etnia en las
fichas de notificacion, y consecuentemente su disponibilidad en los sistemas de informacion,
reforzando la importancia de la divulgacién de datos epidemioldgicos oficiales de calidad.

Palabras clave: Indicadores de Morbimortalidad; Grupos Raciales; Coronavirus; COVID-19;
Epidemiologia.
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INTRODUCTION

The COVID-19 pandemic started in Wuhan, China, in
December 2019 and became a serious public health issue
that rapidly spread around the world. Up to December
2021, the Coronavirus Disease 2019 (COVID-19), caused
by the SARS-CoV-2 virus, had already affected more than
210 countries and territories®?.

Despite the adoption of non-pharmacological mea-
sures to contain the disease, and the advance of vaccina-
tion against COVID-19, Brazil, where the outbreak started
in February 2020, was one of the main epicenters of the
pandemic. At time of writing, the country has had more
than 32 million confirmed cases and 670,000 deaths cau-
sed by the disease®.

Among Brazilian states, SGo Paulo stands out as the
one with the highest number of cases and deaths on
record since the virus started spreading throughout the
country. Both the first official case in Brazil and the first
notification of death by COVID-19 took place in the capi-
tal of Sdo Paulo, less than one month apart®. By mid-
2022, the state housed 17% of cases and 25% of natio-
nal deaths ©.

The dynamics of COVID-19 transcend biology and
health, being strongly related to economic, political and
social issues®. Studies have shown that the socioecono-
mic context is a determining factor for cases to progress
into deaths by COVID-19, and the fact that most indi-
viduals infected have a race/skin color which has been
historically stigmatized or belong to more vulnerable
population groups shows the undemocratic nature of
the disease®®.

From this perspective emerges a reflection about
the discrepancies in the risk of infection and death by
COVID-19 in the different ethnic and racial groups. A
study from August 2020, to characterize the mortality by
COVID-19 in Brazilian hospitals, used information from
the Influenza Epidemiological Surveillance Information
System (SIVEP-Gripe) to point out that being "brown"
was the second most important characteristic, after age,
for death due to COVID-19 infections™.

In Brazil, during the early days of the pandemic, inci-
dence coefficients were higher in the white population®.
However, as the pandemic advanced, the ones most affec-
ted by it were black individuals, which were the most
likely to be hospitalized due to Severe Acute Respiratory
Syndromes (SARS) and die by COVID-19®. When com-
pared with white people, black and brown individuals
were more likely to die, since they used hospital resour-
ces less often, such as Intensive Care Unit (ICU) beds
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and respiratory support, manifesting more severe clini-
cal conditions®.

Therefore, studies that determine how population life
conditions interfere in the treatment of COVID-19 and its
lethality, focusing on social groups that were more vulne-
rable in the pandemic context, are essential for the needs
of the members of these social strata to be given priority,
so guidelines and interventions are adapted according to
their demands, improving the effectiveness of treatment
and, consequently, reducing mortality.

In the absence of studies on the epidemiological
profile of the disease specific to the state of SGo Paulo, and
considering the prominence of the state in the records
of cases and deaths from COVID-19, this study aims to
analyze the relationship between race/skin color and mor-
bidity and mortality due to COVID-19 in Sdo Paulo, consi-
dering that the variable race/color is a determining factor
for infection and for the evolution of COVID-19 clinical
conditions.

METHODS

This is an ecological, retrospective, and analytical
study. Data to calculate the coefficient of incidence and
mortality was collected from two databases, Available
from the State Data Analysis System (SEADE)(10), on
the website of the Sdo Paulo state government. One of
the databases had information on the date of symptom
onset, while the other included data on race/color, both
containing information for the period from February 2020
(when the first COVID-19 case in the state of Sdo Paulo
was confirmed) to September 2021. Furthermore, the
total population, used as a denominator for calculating
the coefficients, was found using the 2010 census of the
Brazilian Institute of Geography and Statistics (IBGE)
(D, For methodological purposes, we decided to name
the database with the date as "Base 1", and the one with
information o race/skin color as "Base 2". In this study,
we analyzed the demographic variables race/color, age,
and sex.

At first, in Base 1, which contained data on the date of
the onset of symptoms, there were 4,399,216 cases listed,
while Base 2, which provided information on skin color,
covered 4,399,007. Before we started, we had to verify
both databases to exclude any records with no valid infor-
mation on age, sex, death, obesity, diabetes, and heart
disease, i.e., any records without such information were
discarded. As a result, there were 183,635 records left in
Base 1, with the dates, and 160,914 in Base 2, with skin
color information. Thus, we only considered notifications
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of records in which information regarding the variables
analyzed was complete.

cLater, we used the software STATA to carry out a
probabilistic record linkage in, considering the variables
IBGE code, age, sex, death, obesity, diabetes, and heart
disease. We only considered perfect pairs, that is, those
where the variables had the same information as to age,
sex, death, obesity, diabetes, and heart diseases in both
databases, leaving 177,214 cases. In addition, we only
selected unique pairings, meaning that, when more than
one case presented the same information, we only con-
sidered one of them. This led to the exclusion of 23,668
other cases, which would have had presented more than
one pairing. Furthermore, we excluded 434 cases from
October 2021, as the information about them was incom-
plete. Thus, we included 153,112 cases in the study for
analysis, resulting from a perfect and unique matching
process and encompassing the following variables: IBGE
code, age, sex, death, obesity, diabetes, heart disease,
race/color, and date of the onset of symptoms.

The variable race/skin color was divided into three
categories: white, brown, and black. We decided not to
include Asian and native races/skin colors, as the numbers
pertaining to them were too low, which would compro-
mise the robustness of the statistical analysis.

To compare the race/skin colors regarding the mon-
thly number of COVID-19 cases and deaths, we used a
regression model with a multiple negative binomial distri-
bution®?, since the response was an overdispersed obser-
vation (variance higher than the mean). In this model,
we considered the main effects of interaction with time
(from 1 to 20, representing the months of observation)
and/or harmonic functions (based on sines and cosines
to model peaks and troughs in the historical series). The
interaction of interest variables with time allows compa-
ring trends of incidence rates and mortality throughout
a certain period. Furthermore, to estimate rates, we used
an offset parameter of log(population,/100000) for inci-
dence rates and log(cases/100) for death rates. To control
for potential confounding effects, variables with the num-
ber of cases of obesity, heart disease, and diabetes were
inserted in the regression models for the outcomes, inci-
dence rates, and mortality rates. In addition, the incidence
coefficient was also considered to be a control variable.

All graphs and analyses presented were carried out
with the help of the software R, version 4.0.4. For all
analyses, we used a significance level of 5%. Additionally,
the initial point of each graph marks the first month in
which cases/deaths due to COVID-19 were recorded in

DOI: 10.35699/2316-9389.2023.40517

the state according to the databases consulted, in addition
to numbers referring to incidence and mortality rates.

This research used secondary data, and as such, did
not need to be submitted for evaluation by the Research
Ethics Committee, in accordance with Resolution No.
466/2012, by the National Health Council.

RESULTS

4,366,132 COVID-19 cases were reported in the
period investigated (from February 2020 to September
2021). However, we only considered cases where all varia-
bles analyzed were thoroughly reported (containing valid
information on age, sex, and death), and those which had
a perfect and single pairing in the linkage of databases.
Thus, our analysis included 153,112 confirmed cases of
the disease in the state of Sdo Paulo.

An analysis of the monthly COVID-19 incidence in
the white, brown, and black populations showed that,
although trend curves were similar during most of the
period analyzed, the incidence from March to June 2020
was higher in brown and black persons, and, starting
in July 2020, the incidence in the white population was
higher than in the other population groups (Figure 1A).

In the second semester of 2020, from July to Octo-
ber, there was a decrease in incidence in all racial groups;
starting in October, however, the number of infected once
again started to progressively grow in all groups. Peaks
of incidence for all groups were also found to take place
from March to May 2021; also, from May to Septem-
ber 2021 there was a decrease in incidence for all racial
groups (Figure 1A).

The incidence variation throughout the months, for
both sexes, was similar. However, the incidence in black
women was greater from March to July 2020. Later, from
August 2020 to September 2021, the number of white and
black women affected by the disease is similar, and higher
than the number of brown women (Figures 1B and 1C).

In the age group from O to 19 years, from August
2020 to February 2021, the incidence was higher in the
group of black people. In October 2020, it was higher
among brown people. In the other periods, the incidence
was greater in the white population. In age groups above
20, the incidence was similar in all groups analyzed.
The group of 60-year-old or older persons stood out, as
it presented a higher number of cases in black people
throughout most of the period analyzed, with the excep-
tion of February, October, and November of 2020, and
July of 2021 (Figures 1E, 1F and 1G).
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As we compare the incidence curves of COVID-19,
there was a significant difference in the comparison bet-
ween all racial/skin color groups. In the comparison of
trends between white and brown, the result was p =
0.007; in the comparison of trends between white and
black, it was p = 0.001; in the comparison of trends bet-
ween brown and black, p = 0.003. However, when we
compare the incidence trends by sex and age group, there
was no statistical difference (Table 1).

Regarding mortality from COVID-19, during most
of the period analyzed, from March 2020 to Septem-
ber 2021, the mortality coefficients in all racial groups
presented similar values; however, during the period of
highest incidence of the disease, between February and
June 2021, mortality was higher in the black population
(Figure 2A).

At the start of the pandemic, in February 2020, a low
number of deaths was recorded among brown and black
individuals. This scenario changed in the following mon-
ths, when mortality rates grew for these groups. From
June to September 2020 and January to June 2021, mor-
tality was higher in the black population (Figure 2A).

The analysis of mortality according to sex revealed
that the coefficient of male deaths was high in the first
months of the pandemic for all groups analyzed. Morta-
lity trend curves were similar between all groups in both
sexes; however, deaths among black persons were higher
in a large portion of the period analyzed. Among males,
from April to July 2020, and from January to July 2021,
mortality was higher among black persons. Among fema-
les, mortality rates were higher among black women from
June to September 2020 and from January to April 2021
(Figures 2B and 2C).

An analysis of the variation of mortality rates accor-
ding to age group shows that they are higher in those
above 60 years old for all racial groups. In the age group
from 0 to 19 years old, the death rates were higher among
white and brown persons in the first year; later, from
January to April 2021, there was a significant increase in
death rates among black persons (Figure 2D).

In the age groups from 20 to 39 and from 40 to 59,
death rate trends in all racial groups were similar. Howe-
ver, at several points during the period analyzed, the
number of deaths among brown and black people was
higher than in white individuals. This difference is espe-
cially noticeable in the age group from 20 to 39 years old
(Figures 2E and 2F).

Regarding the population above 60 years old, the
number of deaths in the black population remained high
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for almost the entire period considered, except in the first
months of the pandemic (Figure 2G).

Evaluating the risk of death in regard to race/skin
color showed there is no statistical difference between the
trends of death in white, brown, or black individuals. The
same result was found when we correlated risk of death
by sex and age group (Table 2).

Table 1: Comparison models between curves (white vs
brown; white vs black; brown vs black) for the incidence
of COVID-19 cases in the state of Sdo Paulo, 2021

General model*

Comparison between the tendencies (white vs brown) 0.007

Comparison between the trends (white vs black) <0.001

Comparison between trends (brown vs black) 0.003

Model per sex*

Male

Comparison between the tendencies (white vs brown) 0.441

Comparison between the trends (white vs black) 0.051

Comparison between trends (brown vs black) 0,826

Female

Comparison between the tendencies (white vs brown) 0.518

Comparison between the trends (white vs black) 0.397

Comparison between trends (brown vs black) 0.998
Model per age group*

0-19 years old

Comparison between the tendencies (white vs brown) 0.999

Comparison between the trends (white vs black) 0.996

Comparison between trends (brown vs black) 0.973

20-39 years old

Comparison between the tendencies (white vs brown) 0.946

Comparison between the trends (white vs black) 0.999

Comparison between trends (brown vs black) 0.999

40-59 years old

Comparison between the tendencies (white vs brown) 0.376

Comparison between the trends (white vs black) 0.514

Comparison between trends (brown vs black) 0.999

60 years old or older

Comparison between the tendencies (white vs brown) | 0.999

Comparison between the trends (white vs black) 0.999

Comparison between trends (brown vs black) 0.999

*adjusted by number of obesity, heart disease, and diabetes cases
**regression model with multiple negative binomial distribution, p
= 0.05.
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Table 2: Comparison models between curves (white vs
brown; white vs black; brown vs black) for deaths by
COVID-19 in the state of Sdo Paulo, 2021

General model **

Comparison between the tendencies (white vs brown) 0.477

Comparison between the trends (white vs black) 0.995

Comparison between trends (brown vs black) 0.709

Model with sex**

Male

Comparison between the tendencies (white vs brown) 0.967

Comparison between the trends (white vs black) 0.542

Comparison between trends (brown vs black) 0.772

Female

Comparison between the tendencies (white vs brown) 0.992

Comparison between the trends (white vs black) 0.999

Comparison between trends (brown vs black) 0.988
Model with age group**

0-19 years old

Comparison between the tendencies (white vs brown) 0.999

Comparison between the trends (white vs black) 0.999

Comparison between trends (brown vs black) 0.922

20-39 years old

Comparison between the tendencies (white vs brown) 0.999

Comparison between the trends (white vs black) 0.999

Comparison between trends (brown vs black) 0.999

40-59 years old

Comparison between the tendencies (white vs brown) 0.883

Comparison between the trends (white vs black) 0.856

Comparison between trends (brown vs black) 0.999

60 years old or older

Comparison between the tendencies (white vs brown) 0,359

Comparison between the trends (white vs black) 0.712

Comparison between trends (brown vs black) 0.999

*adjusted by incidence rate and number of cases of obesity, heart
disease, and diabetes.

**regression model with multiple negative binomial distribution, p
= 0.05.

DISCUSSION

The results of this study show that the incidence in
white persons was higher in almost every period analy-
zed, and associations were identified between incidence
trends and all races/skin colors; however, no correlation
was found between the trends of death by COVID-19 and
race/skin color. The pandemic increased health inequali-
ties and the vulnerability that disproportionately affects

DOI: 10.35699/2316-9389.2023.40517

black and brown persons, marked by a historical disad-
vantage in the context of Brazilian society.

It is noteworthy that the apparent higher incidence of
COVID-19 in white people is related to the fact this popu-
lation group has more access to diagnostic tests. In this
context, we must consider that there are more obstacles
for the black population to access health services. This
was true even before the COVID-19 pandemic started.
The difficulty of access by the black population is related
to education and income levels, and also to social and eco-
nomic factors that are determinant of life conditions®®.

The evolution of the pandemic increased individual,
social, and programmatic vulnerabilities that have his-
torically affected the black population®®. Individual vul-
nerabilities involve biological, psychosocial, and attitu-
dinal issues that are part of the health-disease process.
Social vulnerability, in turn, is related to socioeconomic
and cultural elements that dictate a population's access to
goods and services. Finally, programmatic vulnerability is
characterized by the social and institutional tools that an
individual needs to ensure their physical and psychosocial
well-being and integrity®®. In general, this setting can
be explained by considering institutional racism, which
makes it difficult for the black population to access health
services.

In this regard, it is clear that racism is one of the pil-
lars of health inequities, which have been experienced by
black people since these inequities became a reality. Insti-
tutional racism can be defined as a systemic process that
ensures the selective exclusion of groups that have been
historically subordinated due to race. It is characterized
by organizational, political, and practical actions that not
only cause the vulnerability and inequality of those victi-
mized by racism, but also help maintain them®>.

In public health services, the population is subjected
to long waiting lines to get specialized medical consulta-
tions and exams. However, the black population has less
access to health insurance and, in most cases, depends
exclusively on the Single Health System. Thus, this popu-
lation is more affected by the long time it takes to carry
out treatments, which also leads to increased risks and
clinical repercussions of their health conditions, lack of
medication, and lack of access to specialized services, in
addition to subjecting them to moral abuse®.

Furthermore, it was found that physical isolation in
the beginning of the pandemic was impractical, which
reflected on the incidence and mortality of the disease.
This is associated with the socioeconomic situation of
the black population, which is plagued by low quality
housing, precarious access to basic sanitation, unstable
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Figure 1: General monthly incidence of COVID-19 by sex and age group in the state of Sdo Paulo, 2021

50
40

30

20

Mortality rate per 100 cases

Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21 Apr-21 May-21 Jun-21 Jul-21 Aug-21 Sep-21

M al e
50

40

30

20

Mortality rate per 100 cases

Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21 Apr-21 May-21 Jun-21 Jul-21 Aug-21 Sep-21

Female
50

40

30

20

Mortality rate per 100 cases

Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21 Apr-21 May-21 Jun-21 Jul-21 Aug-21 Sep-21

0-19 years old

75
50

25

Mortality rate per 100 cases

Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21 Apr-21 May-21 Jun-21 Jul-21 Aug-21 Sep-21

20-39 years old
60

40

Mortality rate per 100 cases

Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21 Apr-21 May-21 Jun-21 Jul-21 Aug-21 Sep-21

40-59 years old
60

40

20

—r—

Mortality rate per 100 cases

Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21 Apr-21 May-21 Jun-21 Jul-21 Aug-21 Sep-21

60 years old or older
60

w0 A

20

Mortality rate per 100 cases

Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21 Mar-21 Apr-21 May-21 Jun-21 Jul-21 Aug-21 Sep-21

—e— White Brown —e— Black

DOI: 10.35699/2316-9389.2023.40517 6 REME ° Rev Min Enferm.2023;27:e-1531


https://doi.org/10.35699/2316-9389.2023.42208
 https://doi.org/10.35699/2316-9389.2023.42296
https://doi.org/10.35699/2316-9389.2023.40517

Race/skin color and COVID-19 morbidity and mortality in the state of Sdo Paulo

Figure

Monthly COVID-19 incidence Monthly COVID-19 incidence Monthly COVID-19 incidence Monthly COVID-19 incidence Monthly COVID-19 incidence Monthly COVID-19 incidence

Monthly COVID-19 incidence
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employment, and a complete lack of job security®. Comor-
bidites such as systemic arterial hypertension (SAH) and
diabetes also stand out as risk factors for the development
of more severe COVID-19 cases which are prevalent in the
non-white portions of the populace®.

From this perspective, data from the Ministry of
Health shows that black persons have been two to three
times more affected by COVID-19 than white people. This
analysis showed that, at the beginning of the pandemic,
the number of hospitalizations was higher among white
people, progressively decreasing over time. In black per-
sons, hospitalization rates showed an increasing trend
during the pandemic®”.

As for the incidence of COVID-19 according to sex,
our study shows that the curves of cases are similar bet-
ween men and women, which is also true for the preva-
lence of infections in white people. Similarly, a research
in the northeast of Brazil showed that, in the states of
Paraiba, Alagoas, and Rio Grande do Norte, case distri-
bution was practically equal between the sexes®. Howe-
ver, in the other states of the region, it was found that
most COVID-19 cases reported affected women, although
death rates were higher among men®®. This may be rela-
ted with the "feminization of the health workforce", that
is, to the fact that women, who occupy most of roles in
the field of health, are in the front lines of the struggle
against COVID-19 and, consequently, are more vulnera-
ble to infection by the virus®?.

Regarding mortality by COVID-19, the study showed
that, in the beginning of the pandemic, death rates were
higher among white and brown persons; however, as the
health crisis developed, from June to September 2020
and from January to June 2021, mortality was higher in
the black population.

This is due to the fact that the first cases of the disease
in the country were reported in the most privileged social
classes, especially in the case of white people coming back
from international trips©®. Therefore, in the first month
of the pandemic in Brazil, those who lived in poorer, pre-
dominantly non-white regions were less likely to be hos-
pitalized due to the disease.

The exposure of the black population to the virus,
thus, took place as they provided services in richer
neighborhoods of their cities, where the number of infec-
ted people was higher. Still, during the first six weeks of
the pandemic in Brazil, mortality was higher in white
people, who, on average, represented 64% of deaths®®2V,
These pieces of data, however, should be taken with a
grain of salt, since one must consider their relationship
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with the access to diagnostic tests and the massive num-
ber of underreported cases in Brazil.

At the beginning of the pandemic, the Brazilian
government followed the testing protocol recommen-
ded by the World Health Organization, which recom-
mended only testing symptomatic individuals, in addi-
tion to prioritizing people included in risk groups. This
restricted testing scenario, when associated with the high
costs of the diagnostic test, meant that the white popula-
tion had more access to it, as they, historically, are more
socioeconomically privileged. Thus, cases and deaths in
the more vulnerable population segments, mostly formed
by brown and black people, were undertested, and thus,
underreported®?,

This underreporting takes place due to the fact that
black and brown populations have trouble accessing
health systems due to their lack of resources, to difficul-
ties in accessing means of transportation, and to institu-
tional barriers, since a significant number of these indi-
viduals live in places where public services take long to
be implemented, when they are. The "dark areas" formed
by underreported cases contribute for the erasure of the
actual epidemiological situation of individuals in groups
more vulnerable to COVID-19, and for their needs to be
ignored in the context of the pandemic®?.

Our analysis of mortality according to sex shows
that deaths among males have been higher since the
first months of the pandemic for both ethnic groups, in
addition to the fact that, in early 2020, deaths among
women were less common. The fact that the numbers
were more expressive in men can be explained when we
consider the prevalence of comorbidities; the different
immune responses between the sexes; the greater adop-
tion of risk behaviors, such as smoking and drinking; and
more exposure in the work environment®,

This study found a higher mortality rate among black
men from April to July 2020 and from January to July
2021. This result corroborates an analysis carried out in
2021, in which it was found that black men die more than
white men due to differences in labor positions and ine-
qualities in the access to resources, in addition to envi-
ronmental factors®@?.

Regarding the variation of mortality per age, this
study corroborates an investigation developed with data
from 16 countries, which showed that 60-year-old or older
persons had a significantly higher death rate than youn-
ger people. The predominance of death in older persons
can be explained by physiological phenomena and, espe-
cially, due to the fact that older people are more likely to
be affected by chronic diseases®@*2%,
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Research indicates that the prevalence of chronic
conditions in Brazil is higher among black older persons
(78.6%) when compared to white (74.9%) or brown
(72.9%) seniors. The population of black persons above
60 years has the worst health estimates than any other
group in the older population®. As a result, all risk fac-
tors coexist in black older persons, meaning they are more
susceptible to death by COVID-19.

Furthermore, the analysis of deaths by COVID-19
per age group showed that the economically active popu-
lation was especially impacted by the consequences of the
pandemic. An analysis of informal work, from the pers-
pective of race/skin color, found that most people with
informal, unregistered work, are black, while white peo-
ple were in higher positions in the work market, having
more job security@”.

This shows that black individuals carry out less secure
jobs, often being outsourced and working in domestic ser-
vice, as general service auxiliaries, bus drivers, applica-
tion delivery workers, or clerks, in addition to being stron-
gly inserted in the health sector®®. This setting means
that the black population is even more vulnerable to the
disease, since their activities, seen as essential, make wor-
king at home impossible, exposing them to contamination
in their way to their jobs and when at work®®,

The limitations of this study are associated with the
low quality of the data reported in the race/skin color
category, since, due to high numbers of incomplete
records, which were not considered valid, we needed to
discard a substantial amount of data from our analysis. As
a result, the information about certain racial subgroups in
our study was not significant enough, meaning we nee-
ded to group the races as we did, which may have impac-
ted our results. These results, in part, do not corroborate
findings in literature.

It stands out that the methodological analysis of relia-
ble and systematized data is vital to improve health sys-
tems and, consequently, the health of the population,
since it guides managers in the organization and exe-
cution of actions, in addition to providing indicators of
the patterns of disease and death in a group, as well as
the efficiency of policies and programs developed to deal
with this situation®”.

CONCLUSIONS

Our analyses have shown that there are statistically
significant differences between the general incidence
trends among the three groups analyzed. However, when
incidence trends by sex and age group were compared
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to general, sex, and age group death trends, there was
no statistical significance. The lack of association could
be related to the fact that race/skin color was often not
reported in COVID-19 notification forms and, thus, was
unAvailable from the databases.

This underreporting helps replicate the institutio-
nal racism in Brazil, increasing the vulnerability of this
population group and reiterating the need for quality
data on race/skin color, considering the influence from
other social determinants, since it is noteworthy that these
factors, as a group, have an influence in the process of
disease and death by COVID-19. These findings reiterate
the importance of disseminating official, well-reported
epidemiological data to promote effective public policies
and strategies that can guarantee equality in dealing with
a disease.

Finally, the findings of this study signal the need to
develop retrospective research to analyze and compare
clinical aspects, hospitalization needs, and the outcome
of COVID-19 in the different ethnic/skin color groups.
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