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Abstract

Objective: Analyzing morbidity and mortality data on COVID-19 in the city of Pindobagu,
Bahia, in the period of March August 2021. Methods: This is an epidemiological study, with
aggregated data, collected in two periods, in the GEOCOVID 19 and transparency Bahia
portals, presented through indicators of morbidity and mortality, disease progression rate,
effective reproduction rate and vaccination. Results: The moving average grew from 1to 1.43;
the cases accumulated in five months set a growth percentage of 16.2%. Mortality per 100,000
inhabitants from 134.34 rose to 154.24 and the lethality rate increased by 11.16%. The rate of
evolution of deaths is negative (-100%) and only 18.93% of the population is vaccinated with
two doses. The projection of cases for one month after the analyzed period, in relation to cases
per day and moving average, indicates that the city will not have any new cases. Conclusion:
The indicators point to a stabilization in new cases and deaths. As decisions related to coping
with the pandemic were adopted late by city management through the implementation of social
isolation measures and immunization actions require intensification for the effective control of
COVID-19. It is suggested that further studies can be conducted using the GEOCOVID Portal
and, thus, other epidemiological situations are evidenced in the state.
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Resumo

Objetivo: Analisar dados de morbimortalidade sobre a COVID-19 do Municipio de Pindobagu,
Bahia, no periodo de mar¢co a agosto de 2021. Métodos: Trata-se de um estudo
epidemiolégico, com dados agregados, coletados em dois periodos, nos portais GEOCOVID
19 e Transparéncia Bahia, apresentados por meio de indicadores da morbimortalidade, taxa
de evolucdo da doenca, taxa de reproducao efetiva e vacinagdo. Resultados: A média movel
cresceu, saindo de 1 para 1,43; os casos acumulados em cinco meses configuraram um
percentual de crescimento de 16,2%. A mortalidade por cem mil habitantes que era de 134,34
subiu para 154,24 e a taxa de letalidade apresentou crescimento de 11,16%. A taxa de
evolucao de 6bitos encontra-se negativa (-100%) e apenas 18,93% da popula¢do encontra-
se vacinada com duas doses. A projecdo de casos para um més apoés o periodo analisado,
em relagcdo aos casos por dia e média movel, indica que o municipio ndo terd nenhum caso
novo. Concluséo: Os indicadores apontam para uma estabilizagdo nos casos novos e 6bitos.
As decisdes relacionadas ao enfrentamento da pandemia foram adotadas tardiamente pela
gestdo municipal por meio da implementacéo de medidas de isolamento social e as a¢des de
imunizacdo necessitam de intensificacao para o efetivo controle da COVID-19. Sugere-se que
novos estudos possam ser realizados utilizando-se o Portal GEOCOVID e, assim, outras
situacdes epidemioldgicas sejam evidenciadas no estado.

Palavras-chave: COVID-19; Epidemiologia Descritiva; Indicadores de Morbimortalidade;
Vacinacéo

INTRODUCTION

Pandemic crises are known for high morbidity and mortality, which forces
governments to establish sanitary measures, among these, those involving new rules
and habits of life Pandemic crises are known for high morbidity and mortality, which
forces governments to establish sanitary measures, among these, those that involve
new rules and habits of life to the populationt. Since March 2020, infection with the
new coronavirus has been recognized by the World Health Organization (WHO) as the
most recent pandemic?, which has affected 211 million people, causing various
impacts in several countries and requiring the adoption of various health measures?.

In Brazil, the first case of COVID-19 was confirmed in February 2020. As of
August 22, 2021, the country recorded 20,556,487 cases and 574,209 deaths from the
disease. In the state of Bahia, the first case was confirmed in March 2020 and so far
there are a total of 1,215,040 cases, representing 5.91% of the country's total cases*
5. The high diffusion of the disease is related to the mode of transmission of the
etiological agent that occurs through direct contact with respiratory droplets, sneezing,

cough, oral mucosa, nasal and eyes2.
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The Unified Health System (UHS) was conceived and conceived just over 30
years ago by the Brazilian Health Reform Movement. In the COVID-19 pandemic, the
UHS acted as a protagonist at different care levels®. In this context, it is worth
mentioning the production of development and innovation research, opening of
intensive care unit (ICU) beds in record time, reorganization of Primary Health Care
(PHC) and acquisition of respirators, Personal Protective Equipment (PPE) and
diagnostic tests’.

However, in this pandemic scenario, small municipalities with few resources and
low access to technologies presented the greatest difficulties to face the chaos that the
pandemic installed®. The municipality of Pindobacu, located in the North Center of
Bahia, with a population of 20,048 inhabitants® and classified as small, since the
confirmation of the first case of COVID-19 in May 2020, has been experiencing
difficulties in dealing with the high incidence of cases, when compared to the
neighboring municipalities that make up the Microregion of Senhor do Bonfim2©,

According to the Municipal Health Department, Pindobacu has a health network
that has a hospital (Professor Edgard Santos Hospital) with 36 sick beds, with 8
exclusive for patients affected with COVID-19. With regard to primary care, it has 8
Family Health Strategies (FHS) with coverage of 100% of its population®?.

Despite the limitations of care networks, small municipalities that presented an
increasing incidence curve and difficulties in implementing effective strategies to
prevent COVID-19 were able to use technological resources such as the analysis of
projections based on different scenarios'?. The projections of a pandemic can help in
the visualization of a future situation, allowing the rulers a longer period in the execution
of protective measures and pandemic attenuation®.

In addition, after approval by the National Health Surveillance Agency,
vaccination against COVID-19 seems to be effectively contributing to changes in the
pandemic panorama®3. Until September 19, 2021, 62.73% of the Brazilian population
was vaccinated with the first dose. In Pindobacu, vaccination was started on February
8 with a 103-year-old and in the first half of September, 11,142 people had already

been vaccinated with the first dose and 4,249 with the second®.
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The disease is responsible for thousands of deaths worldwide, with Brazil being

one of the most affected countries*. Therefore, seeking to understand coping
measures, perform and discuss the projection of cases in inland municipalities is
necessary, as it will help managers to plan, monitor and evaluate the health of the
population®®. Thus, investigating characteristics and/or reasons that contributed to the
significant increase in the number of cases that occurred made it possible to bring out
how the disease behaves®®.

Thus, in order to help understand the epidemiological scenario of the disease,
as well as, contribute to developing strategies directed to modifiable factors, on the
part of health management in small municipalities that strengthen the implementation
of control measures, this study aimed to analyze morbidity and mortality data on
COVID-19 in the municipality of Pindobacu, Bahia, from March to August 2021.

METHOD

This is an epidemiological study, of descriptive character, with aggregated data,
carried out through the analysis of data collected on COVID-19, in two periods, and
presented, through absolute and relative values, indicators of morbidity and mortality,
disease evolution rate, effective reproduction rate, vaccination and case projection in
the municipality of Pindobacu, Bahia.

Data collection was collected from secondary data aggregated and collected at
GEOCOVID 19 Portals (mapbiomas.org) of the State University of Feira de Santana
(UEFS), in partnership with the State University of Bahia and other Brazilian
institutions, and Transparency Bahia of the Health Bureau of the State of Bahia
(http://www.transparencia.ba.gov.br/).

GEOCOVID 19 portal uses the Brasil.io database, which has information on
cases and deaths due to COVID-19 nationwide by the 27 State Health Bureaus
(https://brasil.io/home/). Volunteer researchers update the database daily, being a
fundamental strategy to obtain information that approaches the reality of the evolution
of the pandemic, in the context of constant changes in the morbidity and mortality data

of the disease.
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In addition, in order to expand the information, a search was carried out on sites

with local news and municipal decrees published during the pandemic on sanitary
measures implemented in the municipality.

Data were collected at different times. For the first period of analysis, the time
cutoff was used on April 23, 2021. And for the second period of analysis, August 23,
with the projection for 30 days later (September 23, 2021). This allowed evaluating a
period of 180 days of occurrence of the disease in the municipality.

For the organization of the database, the Microsoft Excel software was used.
The graphs used have been prepared and are available on UEFS GEOCOVID-19
platform.

Descriptive statistical measures (simple and relative frequency) were used and
lethality rates were calculated for the two periods studied using the formula: number of
deaths per COVID-19 divided by the total number of apparent cases of the disease in
the studied period, multiplied by 100.

This analysis used only secondary data available from a public domain
database, so there was no need for submission to the Research Ethics Committee
(REC).

RESULTS

The analysis of morbidity and mortality data from COVID-19 in the municipality
of Pindobacu-BA allowed identifying number of cases, moving average, incidence,
evolution rate, deaths, lethality, vaccination and case projection.

The first case of COVID-19, in the municipality, happened on May 1, 2020, since
then, confirmed cases have grown daily. From April 23 to August 23, 2021, the moving

average grew from 1 to 1.43, as shown in graphs 01 and 02.
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Graphs 01 and 02 — Moving average of COVID-19 cases in Pindobacu, Bahia, Brazil,

2021
Source: Geocovid Portal, 2021.

In the period analyzed, the number of accumulated cases increased. The
municipality had 1,408 cases accumulated and five months later, 1,636 cases had
already been registered, with a growth percentage of 16.2%. Regarding the incidence
of cases, there was growth in the municipality of Pindobacu, on April 23, 2021 the rate
was 7,005.67 per 100,000 inhabitants. On August 23 of the same year, it totaled
8,140.11 per 100,000 inhabitants, as shown in graphs 03 and 04.
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Graphs 03 and 04 — Incidence of COVID-19 in Pindobacu, Bahia, Brazil, 2021
Source: Geocovid Portal, 2021.

With the daily increase of new cases, it was observed in the municipality that
the rate of evolution of cases went from 132.5% to 921.43%, as shown in graphs 05
and 06.
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Graphs 05 and 06 — Evolution rate of COVID-19 cases in Pindobacu, Bahia, Brazil,
2021
Source: Geocovid Portal, 2021.

Regarding deaths in the municipality of Pindobagu, there was an increase from
27 to 31 cases in the period analyzed. Consequently, the mortality per 100,000
inhabitants, which was 134.34, rose to 154.24. However, despite the increase in deaths
in the period, the rate of evolution of deaths is negative (-100%). However, the effective
reproduction rate, which showed a downward trend in April, it was observed that it
represented values greater than double in August, from 1.46% to 3.45%, as evidenced
in graphs 07 and 08.
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Graphs 07 and 08 — Effective reproduction rate of COVID-19 in Pindobacu, Bahia,
Brazil, 2021
Source: Geocovid Portal, 2021.

On April 23, 2021 Pindobacgu recorded a lethality rate of 1.70%. On August 23
of the same year, the lethality rate was 1.89%, with an increase of 11.16%, according
to data from the Geocovid Portal.
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Regarding vaccination, in the first period analyzed, the municipality had 5.01%

of the population vaccinated with two doses of vaccines, as shown in graph 09. In the
second period, 18.93% of the individuals had complete immunization (graph 10).

2nd dose vaccinated percentage series s 2nd dose vaccinated percentage series
6 20 23/08/2021 i é
23/04/2021 ‘ @ Percentage vaccinated 2nd dose 18,93% I/

Percentage vaccinated 2nddose  : 5,01% i‘

0 0
10/02/2021 10/02/2021

& Percentage vaccinated 2nd dose - Percentage vaccinated 2nd dose
Graphs 09 and 10 — Percentage of population vaccinated against COVID-19 in

Pindobacu, Bahia, Brazil, 2021
Source: Geocovid Portal, 2021.

Case projection was carried out for one month after the analyzed period. The
projected accumulated cases (graph 11) will be 1,637. In relation to cases per day and
moving average, there will be no case on 10/23/2021 (graph 12).

Projections of accumulated cases Projections of accumulated cases

3K 75
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Graphs 11 and 12 - Projection of accumulated cases and cases per day of COVID-

19 in Pindobacu, Bahia, Brazil, 2021
Source: Geocovid Portal, 2021.

Praticas e Cuidado: Revista de Saude Coletiva, Salvador, v.3, n.e13024, p.1-16, 2022.




%\\

, Revista de Saide Coletiva

e ISSN: 2675-7591 ARTICLE (Continuous Flow)

DISCUSSION
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In the territorial space studied, it was observed that the moving average of
cases, which was 1 on April 23, was 1.43 in August!®. This increase in the average
may have occurred due to the non-adherence to the measures of restriction and social
distancing. Despite the existence of the municipal decree with measures to confront
the COVID-19 of n. 242, religious, sporting and leisure events, such as processions,
vaguejadas and parties, continued to be held. However, the population did not stop
reporting the agglomerations in eventst’-18,

The moving average is a technique that consists of calculating the arithmetic
mean of the most recent observations of a series of temporal data and fulfills the role
of correcting distortions by smoothing the extreme values reported at the beginning of
the week because, each period, the oldest observation is replaced by the most recent
observation, and thus, a new average is calculated®. A study conducted in the cities
of Petrolina-PE and Juazeiro-BA concluded that the significant increase in the number
of cases and the moving average of confirmed cases occurred on the 14™ day after
the first opening of trade?°.

Referring to the incidence rate, the municipality of Pindobacu initially presented
a rate 49.06% higher than that of Senhor do Bonfim, headquarters of the health
microregion, where the incidence rate also increased in the period studied, from
4,669.87/100,000 inhabitants to 6,370.87/100,000 inhabitants'¢. However, a decrease
in this percentage was observed, because currently this number is only 27.77% higher.

In the state of Bahia, the incidence rate in the same period increased from
5,877.07/100,000 inhabitants to 8,137.90/100,000 inhabitants. Comparatively, the
municipality of Pindobacu had a rate 19.20% higher than the data of the state of Bahia,
in April 2021. In August, where there was a considerable decrease in cases, this
number corresponded to 0.02%, with very close values. When comparing incidence
rates with those in Brazil, the municipality studied had a 4.19% higher incidence and
started to have a negative percentage (-16.25%) in relation to the country, that is, there

were important reductions in the incidence rate in Pindobagu?®.
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Situations of incidence reduction, according to Aquino and other authors?!, can
be attributed to the isolation of suspected and confirmed cases, to the incentive to
sanitize the hands, to the use of masks, to the suspension of classes (in order to
comply with the measures of social distancing), to the prohibition of events that can
promote agglomerations and to the awareness of the population so that it remains at
home.

Nevertheless, it is recommended that even in situations of stabilization in the
number of cases, the population should be monitored remotely through instant
messaging and telemedicine as a measure of disease control?2.

A study conducted in Pernambuco to understand whether the number of cases
or deaths was constant or if there was a decrease in May 2020, when using the
statistical analysis of the moving average, showed a daily increase in the number of
cases, when observing only this variable. However, the daily increase in the number
of deaths showed different behavior, because it showed a growth and then a decrease
in the variable. The authors believe that part of the State is responsible for the trend of
decrease in deaths, since there is an improvement in the treatment of the disease?:.
Situation very similar to that presented in Pindobacu in 2021.

Between April and August 2021, the number of deaths in the municipality was
53.94% lower than in the previous quarter and 38.83% lower than in the state of
Bahia'®. This decrease may be justified due to the increase in the number of beds in
Intensive Care Units that provide coverage to the region, the prioritization of the elderly
in vaccination regimens and may be associated with underreporting-24.

It is estimated that the number of cases related to the disease is about 11 times
higher than that currently recorded?®. The delay in performing the population testing,
the delay in the dissemination of test results and the guidelines for testing only severe
cases are examples of reasons behind these under-expected notifications?®.

Between January 2020 and February 2021, the mortality rate in Brazil was 119.9
per 100,000 inhabitants. In the same period, in the state of Roraima it reached 410.5
among males. High mortality rates were found in the North and the lowest in the
Northeast region?’. The mortality rate in Pindobacu reached 154.24 per 100,000
inhabitants, but the rate of death evolution is negative (- 100%).
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A study by the COVID-19 Observatory showed that the mortality rate in Brazil

decreased by 0.9% per day, and the incidence was reduced by 1.5%. However, the
circulation of the virus remains high and the Delta variant has already been detected
in several municipalities, which implies greater transmissibility and the possibility of
increasing cases?®.

The municipality of Pindobacu in this period of time studied had growth in its
lethality rate. A similar situation occurred in the state of Bahia where the lethality rate
went from 2.02% to 2.16%. Conversely, the municipality of Senhor do Bonfim had a
lethality rate of 1.61% at the end of April and in the third week of August this lethality
had reduced to 1.58%.

A study conducted in the first half of 2020 in Ceara observed a trend of
increased incidence and mortality due to COVID-19, at the same time as there was a
decrease in the occupation of wards and an increasing increase in the occupation of
intensive care beds. The authors observed that the rigid effect of social isolation during
the pandemic and early implementation, with other public health actions, proved
relevant in the state?°.

COVID-19 mortality has varied among countries, being influenced by
underreporting and epidemiological peaks. In Brazil, deaths from coronavirus
demonstrate the importance of monitoring the disease in the assessment of severity
and should be used as a tool for decision-making?=°.

Concomitantly with vaccination, cases of the disease were reduced in the
population, as was expected by researchers in the area®. Regarding vaccination in
Pindobacu, which was initiated in February 2021, 55.4% of the general population
received the first dose and 21.1%, the second. These findings lead us to believe that
the distribution of immunobiologicals reached a low vaccination coverage, compared
to the vaccination coverage of the state of Bahia and the municipality of Senhor do
Bonfim.

The city of Serrana, in the state of S&o Paulo, is an example of the interference
of mass vaccination in the control of the pandemic. With 97% of the immunized
population, it was possible to evaluate a reduction of 80% symptomatic cases, 86% of
hospitalizations and 95% of deaths of the adult population in the first quarter of 2021.
It was noticed that there was a reduction of cases even in children under 18 years of
age who had not yet received the vaccine, which indicates a reduction in the circulation
of the virus. Thus, it is concluded that good vaccination coverage is essential..
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Based on projection data from the GEOCOVID Portal in January 2021, a

study conducted in the microregion of Senhor do Bonfim concluded that Pindobacu
was one of the four municipalities in the region that would not have an impact on
projections when comparing curves with or without flow suppression measures?.
That is, there was a trend to increase cases and this projection was consumption.
For the current time, projection data as of October 23, 2021 indicate a downward
trend in the number of cases.

However, the municipality studied has a large circulation of people from many
parts of the world, because it is a region where there is mineral activity and extraction
of precious stones (mainly emeralds)3?33, thus having a higher risk of housing
individuals contaminated with Sars-CoV-19.

In view of the arguments presented, it is observed that the decisions related to
the confrontation of the pandemic were adopted late by the municipal management.
Despite the publicizing of epidemiological data, adoption of measures of social
isolation and non-agglomeration instituted by municipal decree, the necessary impact
on the reduction of cases was not evident.

The limitations of the study include a low number of publications related to the
analysis of the disease in small municipalities in the country. There were difficulties
regarding the use of data published by the municipality itself due to the absence of an
official portal, since they use the social network Instagram to disseminate the

publications and do not present them regularly.

CONCLUSION

In relation to the present study, the results indicate that the incidence rate
remains high in the municipality, as well as the lethality rates and moving average of
cases. There was a reduction in the number of deaths following the national trend.
However, the low percentage of vaccination presented, if it remains as is, will have a
negative impact on the reduction of cases and deaths, besides influencing the

projection of cases that indicate the nullity of new cases as of September 23, 2021.
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The findings exposed in this study may contribute to the knowledge and

conduction of strategies that address the real coping needs of COVID-19 in small
municipalities. Further studies should be conducted using the GEOCOVID Portal and,
thus, other epidemiological situations are evidenced in the state. In addition,
municipalities will be able to establish partnerships for the implementation of
information and communication technologies seeking speed and effectiveness in the

care of the population in pandemic times.
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