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ABSTRACT

Background and objective: new population-level studies are needed to better assess the
relationship between physical inactivity and mortality from COVID-19. The aim of the
study was to evaluate the correlation between population prevalence of physical activity
and standardized mortality rates by COVID-19 in Brazilian capital cities and the Federal
District. Methods: this is an ecological study, whose analysis is secondary. The
prevalence of physical inactivity, insufficient physical activity, and physical activity
during free time was obtained from the Surveillance of Risk Factors and Protection for
Chronic Diseases by Telephone Survey 2019 (VIGITEL), according to minutes spent on
leisure, commuting, and household activities. The COVID-19 mortality data was obtained
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from the Influenza Epidemiological Surveillance Information System (SIVEP-Gripe),
adding the accumulated deaths until December 31, 2020. The resident population was
estimated from the Instituto Brasileiro de Geografia e Estatistica (IBGE) for the year
2020. Pearson Correlation evaluated the correlation between the prevalence of different
physical activity practices and the standardized mortality rate from COVID-19, in total,
and according to age groups. Results: there was a significant positive correlation (r =
0.420; p = 0.029) between the overall prevalence of insufficient physical activity and the
standardized COVID-19 mortality rate. No correlation was observed between the other
prevalence of physical activity and the standardized mortality rate from COVID-19.
Conclusion: there was a correlation between insufficient levels of physical activity and
the standardized mortality rate from COVID-19 in people living in Brazilian capital cities.

Keywords: COVID-19; Mortality; Physical Exercise; Sedentary Behavior; Correlation
of Data.

RESUMO

Justificativa e objetivo: novos estudos em nivel populacional sdo necessarios para
avaliar a relacdo entre inatividade fisica e mortalidade por COVID-19. O objetivo deste
estudo foi avaliar a correlacdo entre as prevaléncias populacionais de pratica de atividade
fisica e as taxas padronizadas de mortalidade por COVID-19 nas cidades capitais
brasileiras e no Distrito Federal. Métodos: trata-se de um estudo ecoldgico, cuja analise
é secundaria. As prevaléncias de inatividade fisica, atividade fisica insuficiente e
atividade fisica no tempo livre foram obtidas do inquérito Vigilancia de Fatores de Risco
e Protecdo para Doencas Crénicas por Inquérito Telefonico 2019 (VIGITEL). Os dados
de mortalidade por COVID-19 foram obtidos do Sistema de Informacdo de Vigilancia
Epidemioldgica da Gripe (SIVEP-Gripe), somando os 6bitos acumulados até 31 de
dezembro de 2020. A populacéo residente foi estimada a partir do Instituto Brasileiro de
Geografia e Estatistica (IBGE) para o0 ano de 2020. A Correlacdo de Pearson avaliou a
correlacdo entre a prevaléncia de diferentes praticas de atividade fisica e a taxa
padronizada de mortalidade por COVID-19, no total e segundo faixas etarias.
Resultados: houve correlacdo significativa positiva (r = 0,420; p = 0,029) entre a
prevaléncia geral de atividade fisica insuficiente e a taxa padronizada de mortalidade por
COVID-19. Néo foi observada correlacdo entre as demais prevaléncias de préatica de
atividade fisica e taxa padronizada de mortalidade por COVID-19. Concluséo: houve
correlacdo entre os niveis insuficientes de atividade fisica e a taxa padronizada de
mortalidade por COVID-19 em pessoas que vivem nas cidades capitais brasileiras.

Palavras-chave: COVID-19; Mortalidade; Exercicio Fisico; Comportamento
Sedentario; Correlagdo de Dados.

RESUMEN

Justificacion y objetivo: nuevos estudios a nivel poblacional son necesarios para evaluar
la relacion entre la inactividad fisica y la mortalidad por COVID-19. Evaluar la
correlacion entre la prevalencia poblacional de actividad fisica y las tasas estandarizadas
de mortalidad por COVID-19 en las capitales brasilefias y el Distrito Federal. Métodos:
se trata de un estudio ecoldgico, cuyo analisis es secundario. Las prevalencias de
sedentarismo, actividad fisica insuficiente y actividad fisica en el tiempo libre se



obtuvieron de la Encuesta Telefonica de Vigilancia de Factores de Riesgo y Proteccion
de Enfermedades Cronicas 2019 (VIGITEL). Los datos de mortalidad por COVID-19 se
obtuvieron del Sistema de Informacion de Vigilancia Epidemioldgica de Influenza
(SIVEP-Gripe), sumando las muertes acumuladas hasta el 31 de diciembre de 2020. La
poblacion residente se estimd del Instituto Brasileiro de Geografia e Estatistica (IBGE)
para el afo. 2020. Pearson Correlation evalu6 la correlacion entre la prevalencia de
diferentes practicas de actividad fisica y la tasa de mortalidad estandarizada por COVID-
19, en total y segun grupos de edad. Resultados: hubo una correlacién positiva
significativa (r = 0,420; p = 0,029) entre la prevalencia general de actividad fisica
insuficiente y la tasa de mortalidad estandarizada por COVID-19. No se observé
correlacion entre la otra prevalencia de actividad fisica y la tasa de mortalidad
estandarizada por COVID-19. Conclusion: hubo una correlacion entre los niveles
insuficientes de actividad fisica y la tasa de mortalidad estandarizada por COVID-19 en
personas gue viven en las capitales brasilefias.

Palabras clave: COVID-19; Mortalidad; Ejercicio Fisico; Comportamiento Sedentario;
Correlacion de Datos.

INTRODUCTION

The first alert of a possible Public Health Emergency of International Concern
(PHEIC) reporting the emergence of pneumonia of unknown cause in Wuhan, China, was
released by the International Health Regulations (IHR, 2005) on December 31, 20109.
Soon, researchers from the World Health Organization (WHO) gathered to identify the
new infectious agent from the spread of cases to other Asian countries, until the outbreak
was finally declared as PHEIC on January 30, 2020.*

After more than a year of its beginning, the pandemic epicenter moved from the
Asian continent to the Americas region, which, in December 2021, had more than 96
million cases of the disease (37.01% of the world total) and 2.3 million deaths (45.06%
of the world total). Looking at Latin America, Brazil stands out by ranking third in the
global ranking of disease cases, with about 22 million cases, and second in the world
ranking of deaths, with approximately 614,000 deaths.? The challenge that COVID-19
poses for the Brazilian territory is accentuated by regional differences, with an uneven
distribution of mortality and infections by Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2) among states.>* Such regional differences have already
been discussed by another study, which found higher mortality from COVID-19 in the

northern region of the country, when compared with the same variable in the southeast



region. The authors related this difference in mortality to the greater number of
comorbidities present in places with a lower level of socioeconomic development.®

Regarding comorbidities considered risk factors for death from COVID-19, until
October 2021, the Centers for Disease Control and Prevention (CDC) highlighted arterial
hypertension, cardiovascular diseases, diabetes, cancer, chronic kidney disease, chronic
lung disease, advanced age, and obesity as aggravating factors and indicators of poor
prognosis.® However, the search for new risk factors associated with SARS-CoV-2
infection remains active. The regular practice of physical activity is already being
discussed in the medical literature as a protective factor against chronic non-
communicable diseases such as breast cancer, colorectal cancer, type Il diabetes mellitus,
ischemic heart disease, coronary heart disease, and stroke.” Regarding SARS-CoV-2
infection, a US hospital observational study associated constant physical inactivity with
severe COVID-19 development. Also, in terms of poor disease evolution, the authors
equate physical inactivity with other comorbidities and risk factors identified by the CDC,
with the exception of advanced age and previous organ transplantation.®

Although this study suggests physical inactivity as a possible risk factor for
COVID-19 mortality, further population-level studies are required to better understand
this relationship. This is the first study to analyze variables of physical inactivity and
insufficient physical activity prevalence correlated with COVID-19 mortality at the
population level in capital cities in Brazil. Additionally, age stratification analysis can be
an important factor in guiding actions, potentially generating implications for clinical
practice.

Thus, considering the scarcity of population-level studies on the topic of physical
inactivity as a possible risk factor for death from COVID-19, the unequal distribution of
mortality rates in Brazilian territory and the availability of population-level data on these
different variables, the present study aimed to evaluate the correlation between population
prevalence of physical activity and standardized mortality rates by COVID-19 in
Brazilian capital cities and the Federal District.

METHODS
Study design and data source
This is an ecological study, whose units of analysis were the 26 Brazilian capitals

and the Federal District (FD). To obtain information about the practice of physical



activity, data from the national Surveillance of Risk and Protection Factors for Chronic
Diseases Survey by Telephone (VIGITEL) of the year 2019 was used. Managed by the
Ministry of Health of Brazil, VIGITEL has collected data since 2006 on non-
communicable chronic diseases and associated factors in the population aged 18 years
old and over, with the aim of knowing the health status of these people and guiding
programs and actions that reduce the occurrence of chronic diseases.® Detailed
information about the VIGITEL sampling and data collection process was previously
described.’® Furthermore, data on mortality from COVID-19 was obtained from the
Severe Acute Respiratory Syndrome (SARS) database, made available by the Influenza
Epidemiological Surveillance Information System (SIVEP-Gripe).!! Deaths accumulated
up to December 31, 2020 and with laboratory confirmation for COVID-19 in the same
capital cities evaluated by VIGITEL were included. Data on the resident population of
cities was obtained from the Instituto Brasileiro de Geografia e Estatistica (IBGE), the

Brazilian statistics bureau, in the year 2020.%2

Death rate from COVID-19

First, the crude mortality rate for COVID-19 was calculated through the ratio of
the number of deaths in each capital city divided by the estimated population of the same
city, multiplied by 100,000 population. Then, the rates were standardized by age, using
the direct method!® (10-year age groups), using the estimated age structure of the
Brazilian population in 2020 as a standard. It is worth noting that this rate reflects the
general population, as no data was found regarding the estimated population for 2020 in
each capital city that included the age division “> 18 years old” for the standardization

calculation.

Practice of physical activity

The practice of physical activity was assessed through three variables related to
the prevalence of physical inactivity, insufficient physical activity, and physical activity
during free time, as defined in VIGITEL, according to minutes spent on leisure,
commuting, and household activities. Individuals who did not practice any physical
activity in their free time in the last three months and who did not perform intense physical
efforts at work, did not go to work or course/school by walking or cycling, for a minimum

of 20 minutes in a one-way journey and, moreover, did not participate in the heavy



cleaning of their homes were considered physically inactive. Individuals whose sum of
minutes spent on physical activities in their free time, commuting to work/school and
occupational activity did not reach the equivalent of at least 150 minutes per week of
moderate intensity activities (or at least 75 minutes per week of vigorous-intensity
activity) were classified as having insufficient physical activity. Finally, individuals with
free time physical activity were those who practiced at least 150 minutes a week of
moderate-intensity physical activity or commuting to school/work, or at least 75 minutes
a week of vigorous-intensity physical activity. All variables were stratified according to
age categories (18 to 24; 25 to 39; 40 to 59; 60 to 79; 80 years or older).°

Data analysis

Data was stored in Microsoft Excel spreadsheets and later exported and analyzed
using software Stata , version 14.0 (StataCorp LP, College Station, United States). For
the description of continuous variables, data was expressed as means, with their
respective minimum and maximum values and 95% confidence intervals (95% ClI).
Shapiro-Wilk test was used to test the normality of the data for COVID-19 standardized
mortality rate variable, in which the null hypothesis is that the population has a normal
distribution. The prevalence of variables related to the practice of physical activity were
weighted to adjust the sociodemographic distribution of the VIGITEL sample to the
distribution of the city's adult population projected for the year 2019.

To assess the degree of correlation between the standardized mortality rate from
COVID-19 and the variables related to the prevalence of physical inactivity, insufficient
physical activity and physical activity during free time, Pearson's Correlation analysis
was used to obtain the Coefficient Correlation (r), total and stratified for each age group
(1810 24; 2510 39; 40 to 59; 60 to 79; 80 years or older). The statistical significance value
adopted in this study was p < 0.05.

Ethical aspects

VIGITEL was approved by the Brazilian National Research Ethics Commission
(CAAE: 65610017.1.0000.0008). The data used in this research is in the public domain
and was analyzed in aggregate, without identifying the participants, without the need for
approval of the Research Ethics Committee (CEP), according to resolution No. 510, of
April 7, 2016, of the Brazilian National Council of Health (CNS).



RESULTS

The average standardized mortality rate from COVID-19 in Brazilian capitals and
the FD was 125.1 deaths per 100,000 population. The lowest rate (51.6/100,000
population) was found in Floriandpolis (SC) and the highest (246.6/100,000 population)
was found in Porto Velho (RO) (Table 1).

Table 1. Estimated resident population in 2020, accumulated deaths, crude, and age-standardized
COVID-19 mortality rates in the 26 capital cities and the Federal District. Brazil, 2020.

Capital cities Population Deaths® Crude mortality Standardized
ratet mortality ratettt
Aracaju 664,908 898 135.1 147.3
Belém 1,499,641 2268 151.2 163.1
Belo Horizonte 2,521,564 2082 82.6 65.3
Boa vista 419,652 334 79.6 151.7
Campo Grande 906,092 1045 115.3 116.8
Cuiaba 617,848 646 104.6 122.1
Curitiba 1,948,626 2384 122.3 109.3
Florianopolis 508,826 310 60.9 51.6
Fortaleza 2,686,612 4267 158.8 174.3
Goiania 1,536,097 1952 127.1 136.1
Jodo Pessoa 817,511 1106 135.3 143.0
Macapa 512,902 284 55.4 101.0
Macei6 1,025,360 1192 116.3 136.5
Manaus 2,219,580 2962 133.4 221.1
Natal 890,480 1070 120.2 119.7
Palmas 306,296 199 65.0 126.0
Porto Alegre 1,488,252 1898 127.5 89.9
Porto Velho 539,354 763 1415 246.6
Recife 1,653,461 3410 206.2 186.9
Rio Branco 413,418 491 118.8 188.1
Rio de Janeiro 6,747,815 10752 159.3 123.2
Salvador 2,886,698 2952 102.3 107.5
S&o Luis 1,108,975 1009 91.0 113.2
Sao Paulo 12,325,232 15553 126.2 112.1
Teresina 868,075 1168 134.6 168.6
Vitéria 365,855 613 167.6 139.9
Distrito Federal 3,055,149 3930 128.6 160.9
Total capital cities 50,534,279 65,538 129.7 125.1

“Deaths registered until 12/31/20 with laboratory confirmation for the disease.
t Rates calculated per 100,000 population.

H Rate standardized by the direct method and by age, by the estimated population of Brazil in 2020.



Deaths from COVID-19 occurred predominantly in the age group 60 to 79 years
old (48.4%), followed by the age groups > 80 (28.7%) and 40 to 59 years old (18.8%).
Among individuals aged less than or equal to 39 years old, 4.1% of the deaths occurred.

Regarding the total prevalence of physical activity (physical inactivity,

insufficient physical activity, and physical activity in their free time), it was observed

that, among adults, 41.1% practiced physical activities during their free time and 44.4%

had insufficient practice. Individuals aged 60-79 and 80 years old or older had the highest

prevalence of physical inactivity and insufficient physical activity, while the groups 18-

24 and 25-39 years old had the highest prevalence of free-time physical activity (Table

2).

Table 2. Average, minimum, and maximum prevalence of physical inactivity, insufficient physical
activity, and free time in the 26 capital cities and the Federal District according to age groups. Brazil,

2019.
Variable® Average 95% CI Minimum  Maximum
Prevalence
Physical inactivity
18t0 24 12.8 11.3-144 6.6 24.5
2510 39 11.3 10.0-125 7.3 21
40 to 59 10.9 10.1-11.7 7.4 14.8
60 to 79 24.1 225-25.8 15.8 31
80 or older 51.1 47.8-54.4 36.3 69.8
Total 14.0 13.2-14.8 10.2 17.4
Insufficient physical activity
18 to 24 36.3 34.6-38.1 29.6 443
2510 39 38.9 36.9-40.8 32 51.9
40to 59 44.6 43.2-45.9 37.3 53.7
60 to 79 60.2 58.5-61.8 53 70
80 or older 80.5 78.4-82.6 67.8 90.3
Total 44.4 43.2-45.6 39 49.8
Physical activity during free time
18to 24 51.6 49.8-53.4 44.1 60.6
2510 39 46.4 44.6 —48.2 36.8 53.4
40 to 59 36.8 35.3-38.3 30.7 44.9
60 to 79 30.5 28.7-32.3 22.4 41.4
80 or older 16.7 145-18.9 6.4 30.6
Total 41.1 39.6 -42.5 34.6 49.9

* Weighted prevalence to adjust the sociodemographic distribution of the Vigitel sample to the
distribution of the adult population from each city projected for the year 2019.

A significant positive correlation (r = 0.420; p = 0.029) was found between the

prevalence of insufficient physical activity and the standardized mortality rate from



COVID-19, in total. There was no significant correlation between the prevalence of
physical inactivity and the standardized COVID-19 mortality rate (r = 0.293; p = 0.138)
and between the prevalence of free-time physical activity and the standardized COVID-
19 mortality rate (r = - 0.153; p = 0.445), in total (Figure 1).
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Figure 1. Correlation analysis between: (a) prevalence of total physical inactivity and standardized
total COVID-19 mortality rate (r = 0.293; p = 0.138); (b) prevalence of total insufficient physical
activity and standardized total COVID-19 mortality rate (r = 0.420; p = 0.029); (c) total free-time
physical activity prevalence and total standardized COVID-19 mortality rate (r = -0.153; 0.445).
Capital cities and the Federal District. Brazil. 2019-2020. r = Pearson correlation coefficient.

In the analysis stratified by age groups, a significant positive correlation was
found between the prevalence of physical inactivity and the standardized rate of mortality
from COVID-19 for groups aged 18 to 24 (r = 0.460; p = 0.015), 60 to 79 (r = 0.545; p =
0.003), and 80 years old or older (r = 0.648; p < 0.001). At the same time, a significant
positive correlation was found between the prevalence of insufficient physical activity
and the standardized COVID-19 mortality rate for groups aged 18 to 24 (r = 0.426; p =
0.026), 25 to 39 (r = 0.428; p = 0.025) and 40 to 59 years old (r = 0.404; p = 0.036). No
significant result was found for the correlation between physical activity in free time and
standardized mortality rate by COVID-19 in all age groups analyzed (Table 3).

Table 3. Correlation analysis between the prevalence of different levels of physical activity and
standardized COVID-19 mortality rates in capital cities and the Federal District. Brazil. 2019-2020.

Variables COVID-19 mortality rates

r P value

Physical inactivity
18 to 24 0.460 0.015
2510 39 0.061 0.760



40 to 59 0.162 0.418

60 to 79 0.545 0.003
80 or older 0.648 <0.001
Total 0.293 0.138
Insufficient physical activity
1810 24 0.426 0.026
25 t0 39 0.428 0.025
40to 59 0.404 0.036
60 to 79 0.369 0.057
80 or older 0.224 0.260
Total 0.420 0,029
Physical activity during free time
18to 24 -0.179 0.371
2510 39 -0.230 0.247
40to 59 -0.184 0.357
60 to 79 -0.281 0.155
80 or older -0.262 0.186
Total -0.153 0.445

" Pearson correlation.

DISCUSSION

In the present study, all correlation coefficients were positive and significant in
the physical inactivity category, with the exception of people aged 25 to 59 years old. In
the case of the insufficient physical activity category, all the correlation coefficients
obtained were positive, and only for people over 60 years old the value was not
statistically significant. Still, analyzing the category of physical activity in free time, all
correlation coefficients showed a negative correlation without statistical significance for
all age groups. Finally, when the age groups were analyzed together, a significant result
was noticed only for the prevalence of insufficient physical activity.

Since the declaration of PHEIC by the WHO,! lockdown and social distancing
policies have been adopted by different authorities around the world. Such policies
immediately resulted in necessary changes in habits and greater confinement of the
population in their homes, which may have directly or indirectly limited the practice of
physical activity in a diffuse way in these locations.** A survey review analyzed data from
about 2 million participants in 168 countries, demonstrating that the prevalence of
physical activity was low even before the pandemic, estimating approximately 1.4 billion
people around the world at risk of exacerbation of diseases related to physical inactivity.®
In Brazil, the effects of policies adopted to contain the pandemic, such as social distancing

and quarantine, were also related to increased risk behaviors.®



Public policies to contain the pandemic in Brazil faced numerous challenges given
the spread of fake news, misinformation, devaluation of vaccines, and promotion of
disbelief in non-pharmacological actions as effective protective measures.'’*° Still, there
was no effective investigation through mass testing as in other countries because it was
restricted only to individuals with severe symptoms, which may culminate in the
difficulty of tracking viral spread.?’ Finally, there was little federal intervention in funding
means to support the recovery of those infected,® when only about 23% of the Brazilian
population has benefits through private health insurance plans.?! The set of all these
factors may be associated with a worse result of the country in facing the pandemic,
reaching a greater number of cases and deaths.

The importance of physical activity in protecting against infections and systemic
inflammation can be explained by several physiological processes. Among these effects,
the following stand out: reduction in the amounts of molecules characteristic of the acute
inflammatory phase, such as C-Reactive Protein (CRP) and interleukin-6 (IL-6); the
maintenance and increase of muscle mass; %2 balance between the levels of anti-
inflammatory (IL-4 and IL-1ra) and pro-inflammatory (IL-8, IL-1 and IL-1B) cytokines;?
and increased recirculation of immune cells and greater efficacy of cytotoxic cells.?* The
regular practice of moderate physical activity is also associated with a lower number of
infections of the upper respiratory tract 2% and a better response of the body to the
application of vaccines, for example, against the Influenza virus.?’” Finally, there is
evidence of a relationship between physical activity and changes in volume and muscle
concentrations of the angiotensin-converting enzyme Il (ACE 11), 28 the main human
binding receptor for the Spike antigen of the SARS-CoV-2 virus.?® Thus, the documented
role of physical activity in better immune functioning and in the maintenance of human
physiology could help in the study at the population level.

The total analysis, without stratification by age groups, found a statistically
significant result only for the prevalence of insufficient physical activity. This
corroborates the results of national and hospital observational studies carried out in other
countries, which associated the practice of physical inactivity with the development of
severity by COVID-19 and reached the conclusion that there may be an increase in
severity and mortality from COVID-19 according to previous levels of physical
inactivity.3-32 The results of these studies could encourage further investigation, as they

present physical inactivity as a possible new risk factor for COVID-19.



When evaluating age stratification, not all correlations were statistically
significant. However, the correlation patterns obtained in the analysis without age
stratification were maintained: Negative correlation for physical activity during free time
and positive correlation for insufficient physical activity and physical inactivity. Among
the results highlights, there was a significance between the standardized mortality rate
and the prevalence of physical inactivity for people aged over 60 years old. This is worth
noting, as advanced age is one of the main independent factors associated with mortality
from COVID-19, since about 81% of deaths from the disease occurred in people over 65
years of age,”® which determined the need for standardization to reduce this effect on
correlation for this study. In addition, the age group between 18 and 24 years deserves
mention for presenting significant results to positive correlations for the prevalence of
physical inactivity and insufficient physical activity with the standardized mortality rate.
A possible explanation for this finding is the fact that this population may have
comorbidities. A person’s risk of severe illness from COVID-19, and even death,
increases as the number of underlying medical conditions they have increases, even in the
young adult population.® In Brazil, Law N°. 14,124, of March 10, 2021, pointed out that
young people with comorbidity enter a priority group for vaccination against COVID-19.

This study has limitations due to the use of secondary data sources, as justified by
the absence of correlation analysis in the age group below 18 years old, since VIGITEL
restricts its physical activity prevalence sample to the population above or equal to 18
years old residing in Brazilian capitals and the Federal District. In addition, mortality rates
from COVID-19 encompass the overall population, that is, it contains the population
under 18 years old, however, it only represents 0.2% of the overall population.!* Added
to this, the exclusion of residents without landline telephones can cause a selection bias,
since a predominance of certain prevalence for these individuals has already been
evidenced: lower education levels, socioeconomic status, and access to health systems;
and greater brown/black ethnicity, unemployment, and young age.** However, VIGITEL
sought to apply post-stratification weight adjustments to better estimate survey
prevalence and reduce the effect of this bias.3®> However it is important to note that data
collection from self-reports may present underestimated or overestimated differences
compared to measurements by movement tests, such as accelerometers and pedometers,
and heart rate. 33" Regarding the questionnaire, VIGITEL does not use the Global
Physical Activity Questionnaire (GPAQ) recommended by the WHO,*® but a



reproducible and already validated adaptation.®® Furthermore, there was no agreement
between the periods of the 2020 mortality data and the 2019 prevalence of physical
activity, with the study being conducted before the highest peak of cases and deaths in
Brazil, in the first semester of 2021.%° Finally, the intrinsic limitations of an ecological
study should be highlighted, such as dependence on the quality of secondary data and the
ecological fallacy, since the latter makes it impossible to associate the practice of physical
activity with mortality from the disease at an individual level.

In the present study, we observed a positive correlation between the overall
prevalence of insufficient physical activity and the standardized mortality rate of COVID-
19. Based on this finding, some implications for clinical practice can be cited, such as:
recommending and encouraging regular physical activity for patients at increased risk of
COVID-19, especially elderly individuals; identifying and addressing the lack of physical
activity as a modifiable risk factor for worse outcomes in patients with COVID-19 and
other chronic diseases; incorporating the evaluation of physical activity in the risk
assessment for COVID-19 and considering physical activity as an integral part of the
treatment and prevention plan for the disease; developing adapted and safe exercise
programs for COVID-19 patients, including those hospitalized and in rehabilitation, to
improve their functional capacity and reduce the risk of complications and mortality.

In addition, this result may encourage further in-depth studies to investigate the
relationship between physical activity and COVID-19, including clinical trials to evaluate
the effect of physical activity on the prevention and treatment of the disease.

The regular practice of physical activity is essential at any age and has been
considered a means of preserving and improving human health and quality of life. By
checking the correlation between the prevalence of physical activity practice and the
standardized mortality rate from COVID-19 and examining people living in Brazilian
capital cities, the total analysis showed a significant correlation when insufficient physical
activity was studied. When analyzing the age groups, there was a significant correlation
for groups from 18 to 24, 60 to 79, and 80 years old or older, for the prevalence of physical
inactivity; and for groups 18 to 24, 25 to 39, and 40 to 59 years old, for the prevalence of

insufficient physical activity.
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