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Abstract

Background and aims: In December 2019, the disease associated with SARS-CoV-2 was identified
as the new coronavirus (COVID-19). The older population is regarded as the greatest risk group. The
objective of the present study was to investigate the epidemiological aspects of COVID-19 during 2020
in the older adults in the Brazilians Amazon region.

Methods: The present study is a longitudinal study based on a national database from the Website of
the State Department of Health of Para from January to December 2020. Medical, socio-demographic,
and geographical data were analyzed to assess the epidemiological data to verify whether there was
an association between these variables using logistic regression.

Results: Official data published until December 31 indicated 293802 confirmed cases and 7199
deaths from COVID-19 in the state of Para, as well as a 12.5% rate of fatality. Para has demonstrated
a linear curve in relation to the number of deaths since August. More cases of COVID-19 were found
among the older people, men, and people who declared themselves brown, and a greater chance of
death was observed among indigenous and yellow people.

Conclusion: Brazil is among the five countries with the highest number of infected cases and deaths
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public health policies and guidance by government leaders, especially in this specific context.

resulting from COVID19, possibly due to poor planning concerning social isolation and the lack of @
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Introduction

In December 2019, the disease associated with severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
was identified as the new coronavirus disease 2019
(COVID-19) in Wuhan, China.

COVID-19 is transmitted mainly by respiratory droplets
(sneezing and coughing), causing an acute infectious
respiratory disease. The virus is transmitted from one
human to another, and symptomatic people are the most
frequent source of COVID-19 spread who are capable of
transmitting the virus.!

The first case of coronavirus in Brazil was confirmed
on February 26, 2020. According to data presented by the
Ministry of Health, the patient was a 61-year-old man
in Sdo Paulo.? Furthermore, according to government
sources, the first coronavirus death was confirmed on
March 12, when there were 291 confirmed cases and 8819
suspected cases. The victim was a hypertensive 62-year-
old man with diabetes who was admitted to a hospital in
Sdo Paulo, as informed by the Health Department of the
Municipality of Sao Paulo.’

On March 18, a 37-year-old man resident in Belem-
Para who traveled to Rio de Janeiro was confirmed as the

first case of the new coronavirus in Para. The patient had
moderate symptoms and was isolated for 14 days.

In Brazil, official data published on December 31
indicated 56 773 new cases and 1074 new deaths, totaling
7675973 and 194949 cases and deaths, respectively.* As
informed by the Health Department of the Municipality
of Para, there were 293802 confirmed cases and ,199
deaths from COVID-19 in the state of Para, located in
the Brazilian Oriental Amazon.” Based on data from the
World Health Organization (WHO), Brazil is placed in the
third position in the world ranking regarding the number
of cases and deaths after the USA and India.

Adults aged 65 and older are at the greatest risk of
contaminating with the coronavirus and becoming
severely ill or dying from the virus. Symptoms such as
confusion, fall, or diarrhea are serious symptoms among
these populations.*’

The fatality rate is higher in the older people population
and among adults with chronic diseases and prolonged
use of medications.*!! In the USA, the majority of deaths
occurred in patients aged 65 and over, with greater severity
among those aged 85 and over."?

A retrospective study suggested that there is the
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possibility of a worse prognosis depending on the age and
poor clinical examinations.”* A Chinese study compiled
several case series that demonstrated increasing rates
of serious illness and mortality with aging.* A study
conducted on the older people in Brazil investigated the
incidence of COVID-19 in the elderly population across
the country. It was found that the cumulative incidence
and mortality in the elderly population was associated
with socio-demographic aspects and that older and poorer
individuals had adverse disease outcomes.'

The present study has aimed to discuss the epidemiology
of the coronavirus in the older population of Para since the
beginning of the pandemic in the country.

Materials and Methods

The present study was conducted based on public data
regarding cases and deaths accumulated by COVID-19 in
Para-Brazil until December 31, 2020. Thus, it presented an
overview of the evolution of the disease in the Brazilian
Amazon region throughout 2020. A consultation was
carried out on the website of the State Department of
Health of Para (https://www.covid-19.pa.gov.br/#/). The
aim has been to discuss the epidemiology of coronavirus
in the older population of Para since the beginning of the
pandemic in the country.

The variables analyzed in this study were the city, age,
gender (male and female), ethnicity (white, brown, black,
Asian, and indigenous), and death (yes and no). For this
study, the age variable was categorized into two groups
based on the median years of the life of the population
(i.e., 60-69 years and 70 years or above). Further, the case
fatality rate was calculated by the division between deaths
and cases multiplied by 100.

In Brazil, there are often problems in official records due
to delays in publishing data or even the lack of performed
tests. Thus, to minimize the variation of these data by
municipalities, we used the average of confirmed cases
and deaths registered in a one-week period. In addition,
the distribution of this historical series of cases and deaths
from COVID-19 was analyzed graphically.

The chi-square test and multivariate logistic regression
were performed to compare the number of deaths with
age and gender on different dates in the year 2020. The
analyses were performed by the Statistical Package for
the Social Sciences (version 18) considering the statistical
relevance of P<0.05.

Spatial analysis was performed using the free software
QGis. The data were inserted in an attribute table and
later classified by “natural breaks” with representations in
the gradation of colors. Darker colors and lighter colors
indicate higher fatality and lower fatality, respectively.

Results

To better understand the infection speed of the older
people by COVID-19 in Para, it is important to note that
the number of cases and deaths increased considerably
in all age groups. Figure 1 presents the distribution of

the number of new cases and deaths per day since the
beginning of the pandemic in Para. As demonstrated,
lethality was high in May, with a peak in the record of
more than 100 deaths per day. On July 31, there was an
increase in the number of cases and a reduction in the
number of deaths.

The 5-day moving average of the number of accumulated
cases and deaths (Figure 2A) illustrates that the number
of cases tripled between May and July and doubled again
until December 31. These data continue to present a sharp
curve even when analyzed at 3 and 7 days moving average
for the incidence of cases and deaths (Figure 2B).

By the end of 2020, the lethality rate was 12.5%. We
observed more cases of COVID-19 among the older
people, men, and people who declared themselves brown.
The results revealed statistically significant differences
among deaths by age, gender, and ethnicity (P<0.001). The
percentage differences in lethality in the older people aged
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Figure 1. Distribution of the Number of New Cases and Deaths per Day Since
the Beginning of the Pandemic in Para.
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Figure 2. (A) The 5-day Moving Average for the Number of Cases and
Accumulated Deaths Since the Beginning of the Pandemic in Para. (B) The 3-
and 7-day Moving Average for the Number of Cases and Accumulated Deaths
Since the Beginning of the Pandemic in Para.
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60 to 69 and above was 2.2% (Table 1).

In the logistic regression model, there was a higher
probability of death among older people with more years
(OR=34, 95% CI=3.1-3.6) and men (OR=1.8, 95%
CI=1.7-2.0) at the end of 2020 (Table 2).

Only three municipalities (2.0%) did not report deaths
from COVID-19 among the older adults (i.e., Agua Azul
do Norte, Bannach, and Chaves). The evolution of the
fatality rate of COVID-19 in Para during July indicates
that there was an increase in the number of municipalities
with the registered deaths of older people.

The vast majority of municipalities (95.0%) registered a
case fatality rate above that of Brazil (2.5%) and the global
rate (2.1%). Séo Joao do Araguaia is the municipality of
Para that indicated the highest lethality from COVID-19
in 2020 among the older population (45.4%), 18 times
higher than the world values (Figure 3).

Discussion

The findings of the present study are extremely relevant
because it is the first scientific publication that has aimed
to demonstrate data on the number of cases, deaths, and
fatality rates among the older people in the northern
region of the country, more specifically in the state of Para
since the beginning of the pandemic.

The findings confirmed what already was described
in previous studies, that is, the older adults represent a
group at higher risk for complications of the disease and
consequently a higher fatality rate when compared to the
younger population.'®* One possible explanation for this
phenomenon could be that older adults are more fragile
than younger individuals with an already deficient immune
system and an inefficient anti-inflammatory response. It is
also quite common for the elderly to present comorbidities
that favor complications due to the virus infection.”!

Para is one of the poorest regions in the country with

Table 1. Univariate Analysis and Logistic Regression Model Between COVID-19 Deaths by Demographic Profile and Variables

Deaths
Total
Variables Yes No OR (95% CI) P Value*
No. (%) No. (%) No. (%)

Age
60-69 1633 (30.8) 22086 (59.2) 23719 (55.7) 1.0

<0.001
70 and more 3677 (69.2) 15207 (40.8) 18884 (44.3) 3.4(3.1-3.6)
Gender
Female 2034 (38.3) 17534 (47.0) 20810 (48.8) 1.0
Male 3276 (61.7) 19759 (53.0) 21793 (51.2) 1.8 (1.7-2.0) 0:001
Ethnicity
White 441 (13.8) 3363 (13.3) 3804 (13.4) 1.0
Black 141 (4.4) 1331 (5.3) 1472 (5.2) 1.2 (0.9-1.5)
Brown 2520 (78.8) 19347 (76.5) 21867 (76.8) 1.0 (0.9-1.1) <0.001
Asian 47 (1.5) 622 (2.5) 669 (2.3) 1.8 (1.3-2.4)
Indigenous 48 (1.5) 613 (2.4) 661 (2.3) 2.0(1.4-2.7)

Note. COVID-19:

Coronavirus disease 19; OR: Odds ratio; Cl: Confidence interval; "P<0.001 for test 3.
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Figure 3. Case Fatality Rates of Older People With COVID-19 in Para, 2020. Note. COVID-19: Coronavirus disease 19.
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Table 2. Logistic Regression Model between COVID-19 deaths and variables.

Variables OR 95%Cl P Value
Age
60-69 1.0 0.000
70 and more 3.4 3.1-3.6
Gender
Female 1.0 0.000
Male 1.8 1.7-2.0
Ethnicity
White 1.0 0.000
Black 1.2 0.9-1.5
Brown 1.0 0.9-1.1
Asian 1.8 1.3-2.4
Indigenous 2.0 1.4-2.7

*P<0.001

an important precariousness in the infrastructure of
cities and health systems. The state of Para has a Human
Development Index of 0.65, which is considerably low,
indicating a medium-developed country.*** According to
data from the last (2010) Census of the Brazilian Institute
of Geography and Statistics, the state of Para has 795677
older people in an estimated universe of 8705436 of the
total population of the state. Therefore, 9% of the total
population of the state is older adults.**

The results presented in this paper with regard to the
high fatality rate in the older people due to COVID-19
corroborated with the results demonstrated both in other
countries of the world*?’ and in Brazil.!»*»¥

Under a capitalistic perspective in which the older
people are perceived as being less productive than the
younger individuals and in a state where the majority of the
population is young, a context of public health calamity is
installed without the investment of specific public policies
for this population, resulting in high fatality rate in this
population. The fatality rate in Brazil, especially the state
of Para, exceeds that observed in several other countries
such as China (2.9%), Italy (7.2%), and even the USA
(4.8%).%

Para presented a linear curve for the number of deaths
since August. Throughout the year 2020, a high number
of new cases and daily deaths were observed. In Para,
the months with the lowest numbers were March (at the
beginning of the pandemic, approximately an average of
10 new cases per day with no death) and October with a
mean of 688+401 new cases and 5.45+2.7 deaths per day.

Such facts may be associated with the adverse living
conditions of the population in the northern region of the
country. Most people were not authorized or could not
stop their work routines, which exposed them to the risk
of contamination. Many of these people also depended on
public transport, which increases the crowding of people
in a restricted environment with insufficient ventilation.
As a population with low economic income, many of these
people also live in small houses with several people living

under the same roof in regions without access to basic
sanitation and hygiene."

The observed low level of social isolation was found to
be one of the best measures to prevent contamination by
the coronavirus. This index varied throughout 2020 but
maintained an average of only 35%, which would also
explain the high number of new cases throughout the year.

An important reason for the high rate of lethality
among the older population was that many of them
were responsible for the financial support of the family
who enjoys the social benefits of the retiree. Thus, many
deprived families also had to deal with the risk of becoming
even poorer.

This study revealed ethnic differences in the number
of cases of older people with COVID-19 and the greater
probability of death among indigenous and Asian people
who deserve special attention from managers and the
academic community. Social and regional inequalities in
the country can also be emphasized. In Para, the route
between cities is quite difficult because of the poorly
maintained roads, which makes it difficult for smaller
villages to have access to health centers. A Brazilian
observational study” showed a higher number of cases
registered among younger people and whites. Comparing
the center and south to the north of Brazil, the majority
of deaths were on average 1.5 times higher among black,
brown, and indigenous people.

One of the limitations of the current study was the
possible underreporting of new cases since the federal
government hasimposed a restriction to only carry out tests
on people with severe symptoms, thus excluding people
with mild symptoms or even asymptomatic ones from the
account. Hence, the differences observed in fatality rates
among Brazilian states compared to other countries can
be explained by socioeconomic and environmental factors
along with the population profile. This rate is an indicator
that depends on the ability to identify cases and deaths.
This high fatality observed among older people in Para
is likely to increase by the inability to detect transmitted
cases, that is, an underreporting of mild and asymptomatic
cases, which highlights the importance of improving the
epidemiological surveillance process.?®*

Another important limitation of the present study was
the difficulty in accessing complete data and information
released by the government. The health departments did
not release additional data on these individuals such as
the presence of previous illnesses or data on lifestyle (e.g.,
smoking, sedentary lifestyle). Finally, we also did not have
access to data on health services probably following this
population. Without these data, it was not possible to
carry out a more in-depth analysis of lethality. Greater
transparency and dissemination of Brazilian data will
be useful for future epidemiological analyses that better
elucidate the social vulnerability of older people to
COVID-19.

In addition, in concert with recent studies, Brazil is
among the five countries with the highest number of cases
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and deaths due to COVID19. This can be attributed to
poor planning in relation to social isolation that has been
considered till now; hence, the best strategy can be taken
into account for preventing the increase of contagious
cases based on the experiences of other countries. There
is also the lack of public health policies and guidance by
government leaders focusing on this specific context.***

This lack of responsible leadership has led to a situation
in which several countries in the world have already been
in an immunization phase while the Brazilian government
does not still have an appropriate vaccination plan and nor
a date prediction for the entire population’s immunization
at least for a small risk group (i.e., health professionals,
older, and indigenous people).

Conclusion

In sum, there are important differences in the
epidemiological profile of COVID-19 among the older
population in Para, with a higher probability of death
among men, indigenous people, and individuals over 70.
Comparing the beginning of the pandemic to December
31, 2020, there was an increase in the fatality of COVID-19
among the older population in the state of Para for both
genders. In addition, it was observed that there were
regional differences in maintaining the highest lethality
with a prevalence of more deaths in specific municipalities.
More detailed epidemiological and clinical information
should be measured in further studies.
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