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Cross-sectional study on the impact of the COVID-19 pandemic on the physical activity
of Brazilian adults in the Southeast region

Estudo transversal sobre o impacto da pandemia de COVID-19 nas atividades fisicas de
adultos brasileiros da regiao Sudeste
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Objective: to gather information about physical activity practices, sleep quality, and the use of medications in the
pandemic. Methods: a cross-sectional and prospective study was conducted, using an online survey form in the
first semester of 2021, containing questions based on the Brazilian National Survey on Access, Use, and Promotion
of Rational Use of Medicines in Brazil questionnaire. The analyses by describing the prevalence of all the main
questions, the Test of Equality of Two Proportions was used. Results: statistical analyses indicated changes during
the pandemic period, with worse sleep quality among younger adults, as well as changes in habits related to
physical activity practices. The most used medications were those for systemic arterial hypertension and diabetes.
Participants also self-reported use of antidepressant medications during this period. Conclusion: it is concluded
that the importance of physical activity for population health is clear, and during the COVID-19 pandemic, the
practice of physical activity has experienced a significant decline, which has directly influenced public health.
Furthermore, this study emphasizes the importance of physical activity for immunity, quality of life, and health.
Descriptors: Exercise; Covid-19; Sleep quality; Medication Adherence.

Objetivo: levantar informacgdes sobre praticas de atividades fisicas, qualidade do sono e uso de medicamentos
durante a pandemia. Métodos: estudo transversal e prospectivo, por meio de formulario de pesquisa online
durante o primeiro semestre de 2021, contendo questdes baseadas no questionario da Pesquisa Nacional sobre
Acesso, Utiliza¢do e Promocdo do Uso Racional de Medicamentos no Brasil. Para descrever a prevaléncia de todas
as questdes principais nas analises, foi utilizado o Teste de Igualdade de Duas Propor¢des. Resultados: as analises
estatisticas indicaram mudangas durante o periodo pandémico, com pior qualidade do sono entre os adultos mais
jovens, bem como mudancas nos habitos relacionados as praticas de atividades fisicas. Os medicamentos mais
utilizados foram os para hipertensao arterial sistémica e diabetes. Os participantes também relataram o uso de
antidepressivos durante esse periodo. Conclusao: conclui-se que é clara a importancia da atividade fisica para a
saude da populagdo, e, durante a pandemia da COVID-19, a pratica de atividade fisica sofreu um declinio
significativo, o que influenciou diretamente a saide publica. Além disso, este estudo enfatiza a importancia da
atividade fisica para imunidade, qualidade de vida e satude.

Descritores: Exercicio Fisico; Covid-19; Qualidade do sono; Adesao a Medicagao.

Objetivo: recopilar informacién sobre las practicas de actividad fisica, calidad del suefio y el uso de medicamentos
en la pandemia. Método: estudio transversal y prospectivo, utilizando un formulario de encuesta en linea en la
primera mitad de 2021, que contenia preguntas basadas en el cuestionario de la Encuesta Nacional sobre Acceso,
Uso y Promocién del Uso Racional de Medicamentos en Brasil. Para analizar la prevalencia de todas las preguntas
principales, se utiliz6 la Prueba de Igualdad de Dos Proporciones. Resultados: los andlisis estadisticos indicaron
cambios durante el periodo de la pandemia, con un empeoramiento de la calidad del suefio entre los adultos mas
jovenes, asi como cambios en los habitos relacionados con las practicas de actividad fisica. Los medicamentos mas
utilizados fueron aquellos para la hipertension arterial sistémica y la diabetes. Los participantes también
informaron del uso de medicamentos antidepresivos durante este periodo. Conclusidon: se concluye que la
importancia de la actividad fisica para la salud de la poblacién es clara, y durante la pandemia de COVID-19, la
practica de actividad fisica ha experimentado un descenso significativo, lo que ha influido directamente en la salud
publica. Ademas, este estudio enfatiza la importancia de la actividad fisica para la inmunidad, calidad de vida y
salud.

Descriptores: Ejercicio Fisico; Covid-19; Calidad del suefio; Cumplimiento de la Medicacion.
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INTRODUCTION
uman longevity and healthy aging are challenges for Biology and Medicine, as
population aging has been accompanied by a higher incidence of health problems,
requiring efficient health and social security systems. The emergence of more
diseases and disabilities in the population leads to an increase in demand for health services!
3.

Data from the 2019 Brazilian National Health Survey# indicated a considerable
prevalence of polypharmacy in the elderly Brazilian population in 2019, which may expose
them to potential risks. This practice is related to significant socio-economic inequalities and it
risks patient safety.

Regular physical activity is important for promoting health and quality of life, and there
is epidemiological evidence supporting the positive effect of an active lifestyle and/or
individuals' involvement in physical exercise programs in preventing and minimizing the
deleterious effects of aging®. The habit of engaging in regular physical activity promotes a
healthy lifestyle, preserving one's autonomy and freedom to perform daily tasks, resulting in
prolonged independence. In addition, physical activity has a positive impact on physiological
and psychological processes, minimizing risks of stress, depression, and loss of functional
capacity®.

During the SARS-CoV-2 (COVID-19) pandemic?, regular physical activity practitioners
had to adapt their routines, and it is important to keep practicing physical activity for
maintaining good health. For many people, physical activity during this period occurred
without the guidance of a physical education professional®?.

Based on the assumption that people who regularly engage in physical activity have
better quality of life and require fewer medications, it is assumed that the quarantine imposed
by the COVID-19 pandemic has influenced such practices and their consequences. Therefore,
the objective of this research was to gather information about physical activity practices, sleep

quality, and use of medications in the pandemic.

METHODS

Cross-sectional and observational study conducted on a sample of the Brazilian
population in 2021 (data collection between April and June) in the context of the COVID-19
pandemic. The research was advertised through invitations posted on social media. For the

medication use survey, an adapted version of the questionnaire used for the Brazilian National
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Survey on Access, Use, and Promotion of Rational Use of Medicines in Brazil (PNAUM)10 was

used (Chart 1). The questionnaire was applied in Portuguese.

Chart 1. Questions adapted from the National Survey on Access, Use, and Promotion of Rational

Use of Medicines in Brazil (PNAUM). Brazil, 2021.

Question
number
1 What is your age?
2 What is your gender?
3 What is your educational level?
4 Have you ever tested positive for COVID-19?
5 In which city/state do you reside?
6 Did you used to engage in regular physical activity before the COVID-19 pandemic?
7 With the pandemic and the imposed quarantine, has the frequency at which you engage in
physical activity changed?
8 How has this change been?
9 Has any doctor ever told you that you have hypertension or high blood pressure?
10 If you answered YES, please provide the age you were when the doctor first told you that you
had high blood pressure?
11 What medication do you take for high blood pressure?
12 In the last 30 days, have you been without any of these medications for any period?
13 Please answer regarding how much high blood pressure interferes with your daily activities.
14 Has any doctor ever told you that you have diabetes or high blood sugar?
15 If you answered YES, please provide the age you were when the doctor first told you that you
had diabetes?
16 What medication do you take to control diabetes?
17 Do you have a medical indication to use insulin?
18 Has any doctor ever told you that you have or have had a heart disease, such as a heart attack,
angina, heart failure, arrhythmia or other?
19 Which heart diseases did the doctor say you have or have had?
20 Have you received any medical indication to take medication for these heart diseases? If YES,
which one(s)?
21 Besides these medications, do you take any others?
22 Please list the names of all medications you have taken in the last 30 days.
23 In the last 12 months, have you needed to be treated in an emergency room?
24 Do you think your health has improved, worsened, or stayed the same since we entered
quarantine or since the pandemic began?
25 How has the quality of your sleep been in the last month?
26 Do you have any additional comments about your health and physical activity practice?

The study was open to the adult public, aged = 18 years, who agreed to participate in
the research and provided their informed consent through a signed Free and Informed Consent
Form.

The responses were analyzed by a statistician. In the statistical analysis, the Two
Proportions Test was employed, which compares whether the proportion of responses of two
variables and/or their levels is statistically significant. The significance level defined was 0.05,
and the confidence intervals were constructed with 95% statistical confidence. The software

programs used were SPSS V20, Minitab 16, and Excel Office 2010.
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The caption shown above was followed throughout the study. Starting the analyses by
characterizing (describing) the prevalence of all the main questions, the Test of Equality of Two
Proportions was used. The percentages were always calculated for the total number of valid
answers to each question, which was almost always cases.

For variables with only two response levels, the p-value corresponds directly to the
comparison between them. For variables with three or more levels of response, the p-values
have been presented for the comparison of each level of response in relation to the most
prevalent, which is listed as "Ref".

Ethical aspects: this research protocol was approved by the CEP Pontificia

Universidade Catolica de Campinas - PUC/ Campinas (CAAE: 44558921.4.0000.5481).

RESULTS

A total of 186 Brazilians adults who met the inclusion and exclusion criteria
participated in the study. Participants (Table 1) were mostly women (138 volunteers), with a
significant proportion in the age group of 18 to 29 years (38.04%).

Question 5 was used for the researchers to identify the municipality where the
participants lived at the time. The answers were varied, and the majority were residents of the
Southeastern region of Brazil. Questions 11, 16, 21 and 22 were useful for identifying which
medicines were used regularly by the participants. The answers to question 12 were mostly
negative, indicating that the majority of participants had access to medication in the 30 days
prior to the survey. Question 13 asked whether high blood pressure was a factor that could
affect the daily activities of the participants, who answered that they did not perceive any
negative effect. Only five participants answered question 15, which made no relevant
contribution. The same happened with questions 19 and 20, whose data was not significant.
Question 26 brought negative reports such as: "I feel stressed and impatient" or "little physical
activity compared to what I did before" although other participants said "I started physical
activities less than 3 months ago" or "I started going for walks during quarantine ".

It was possible to check that there was statistical significance in the distribution of
almost all the questions, with the exception of questions 6 and 21. Question 2 (gender) showed
that the majority were women, with 75.3%, which is a statistically different percentage from
the 24.7% of men (p-value <0.001). Another example is the age distribution (Question 1), where
the majority are in the 18-29 age group with 44.6%, which is a statistically significant
percentage compared to the other age groups.

An example of interpretation is the distribution of Question 25 (How has the quality of

your sleep been in the last month), where 38.7% answered Fair, which is a statistically
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significant percentage compared to the others. The second most prevalent answer was Good,

with 29.0%.

The scores for questions 6 and 7 (Table 2), which ask about physical activity before and
during the Covid-19 pandemic, were compared. The Equality of Two Proportions test was used
and it was showed that there was a statistically significant difference in the physical activity

indices before and during the pandemic (p-value = 0.006). The No index decreased from 48.4%

to 34.4% and the Yes index increased from 61.5% to 65.6%.

Original Article

Table 1. Distribution of factors of PNAUM10 adapted. Brazil, 2021.

Questions* No. %
18 - 29 years 83 44.6%
30 - 39 years 18 9.7%
) 41 - 49 years 33 17.7%
Question 1 51 - 59 years 17 9.1%
60 - 65 years 14 7.5%
> 65 years 21 11.3%
Question 2 Female 140 75.3%
Male 46 24.7%
No education 1 0.5%
Primary education 8 4.3%
Question 3 Secondary education 45 24.2%
Higher education 107 57.5%
Post-graduation 25 13.4%
) No 162 87.1%
Question 4 Yes 24 12.9%
Question 6 No 90 48.4%
Yes 96 51.6%
Question 7 No 64 34.4%
Yes 122 65.6%
Increased 19 10.2%
Decreased 65 34.9%
Question 8 I stopped 42 22.6%
I started 20 10.8%
No change 40 21.5%
Question 9 No 156 83.9%
Yes 30 16.1%
Question No 165 88.7%
14 Yes 21 11.3%
Question No 181 97.3%
17 Yes 5 2.7%
Question No 172 92.5%
18 Yes 14 7.5%
Question No 90 49.2%
21 Yes 93 50.8%
Question No 154 82.8%
23 Yes 32 17.2%
My health improved 26 14.0%
Question My health worsened 47 25.3%
24 My health worsened and I started using more medication 14 7.5%
I didn't notice any change in my health 99 53.2%
. Excellent 15 8.1%
Question Good 54 29.0%
Fair 72 38.7%
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Poor 45 24.2%

* The questions adapted from the National Survey on Access, Use, and Promotion of Rational Use of Medicines in Brazil (PNAUM) ¢ for showed
of Chart 1.

Table 2. Comparison of Physical Activity Distribution in pandemic context. Brazil, 2021.

Before Covid-19 pandemic During Covid-19 pandemic

Exercise No. % No. % P-value
No 90 48.4% 64 34.4% 0.006
Yes 96 51.6% 122 65.6% '

Figure 1 shows the relationship between sleep quality and age range and Figure 2
shows the relationship between sleep quality and changes in physical activity. It can be seen
that 71.1% of the population aged 18-29 reported poor sleep quality; 53% of participants aged
30-39 reported excellent sleep quality and participants aged over 51 generally reported fair

sleep quality. Participants who reduced their physical activity or did no activity reported poor

or fair sleep.

Figure 1. Relationship between sleep quality and age range. Brazil, 2021.
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Figure 2. Relationship between sleep quality and "how was the change" in physical activity
practice. Brazil, 2021.
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The most used self-reported medications were Losartan potassium, Metformin

hydrochloride and Levothyroxine sodium, as shown in Figure 3.

Figure 3. Main drugs self-reported by participants. Brazil, 2021.
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DISCUSSION

Female participants, young adults, and those with a certain level of education were
prevalent. Regarding the elderly, 35 people over 60 years of age answered the questionnaire,
and they had a high educational level, corresponding to 19% of the participants. These results
may be correlated with greater knowledge about health and the importance of physical activity.
Regarding the participants' city of residence, most individuals were from the state of Sdo Paulo,
although the questionnaire was also answered by residents of other states, and 2 people were
from other countries (United States and New Zealand).

When asked about their frequency of physical activity during the pandemic period, it
was identified that there was a change, with the majority reporting a reduction or even
interruption of their practice. Regarding the quality of the participants' health during the
pandemic, responses varied greatly, although about half reported not noticing any change.
From the responses obtained regarding health quality, it is noted that overall, women's health
deteriorated more than men's.

Furthermore, the quality of sleep in the last month was also evaluated, with the
minority reporting excellent sleep quality (7.1% of participants, p-value <0.001), and the
majority reporting fair or poor sleep quality (38.7% and 24.2%, respectively), possibly
reflecting the conditions imposed by the quarantine period, stress, and changes in daily routine
Figure 1 indicates that the sleep quality of most participants was not adequate, although a
limitation of this research is that most participants were young adults, and there was not a good
sample distribution among the various age groups. In Figure 2, it is possible to observe that, for
people who stopped or reduced physical activity, they also presented poorer sleep quality,
making it evident the importance of this practice.

Regarding the use of medications in the open-ended questions, it was noticed that
although most participants were young women, there was a high number of responses
indicating regular use of medications for various illnesses (Figure 3), in several different way.
Since the questionnaire applied was based on PNAUMIY, it focused on systemic arterial
hypertension (SAH), diabetes, hypothyroidism, and cardiovascular diseases. Losartan
potassium was the most reported medication (it belongs to the class of angiotensin Il receptor
antagonists or ARA II). In second was Metformin hydrochloride (diabetes), followed by
Levothyroxine sodium (hypothyroidism). The pathologies that stood out the most were
arrhythmia, followed by heart failure and myocardial infarction (12, 3 and 3 reports,
respectively). Psychiatric medication was also indicated by the participants, especially those

over 50.
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The data collection period corresponded to the second year of the pandemic. During
the pandemic, a drug combination consisting of hydroxychloroquine or chloroquine, combined
with azithromycin, ivermectin and nitazoxanide, as well as zinc supplements and vitamins C
and D, became widespread in Brazilll. In this study, only a few of these drugs were reported
(Figure 3): azithromycin, ivermectin and nitazoxanide, suggesting the practice of self-
medication encouraged by the media and authorities.

Online consultation services in Brazil had an initial exponential increase, followed by a
reduction in the use of these services over the course of the pandemic and post-pandemic
period!2. A study on self-medication conducted at the end of 2021 with 654 people indicated
that 69.4% of them self-medicated, especially with over-the-counter medicines!3. Continuous
use medications prescribed before the pandemic period were kept in use by the population
studied.

It was observed that only about 10% of the interviewees who already practiced
physical activities before the pandemic increased their frequency, while about 13% started to
practice physical activity during the pandemic, which shows the importance of this practice
during this period. One study!* emphasize this importance mainly during the pandemic due to
the relationship between physical activity and improvement in immunity, which helps in
combating SARS-CoV-2.

The findings of this research also corroborate a study carried out in several countries,
including 2,171 Brazilians, to assess changes in eating habits and lifestyle during the period of
confinement due to the first wave of the Covid-19 pandemic, Brazil and Argentina stood out
with the highest proportion of changes towards a healthier pattern of food consumption. Most
participants reported practicing physical activity at home, about half reported a perception of
weight gain, and there were reports of changes in sleep patterns?>.

Research have associated moderate and/or intense physical activities with an
improvement in immunity when compared to individuals who engage in light physical activity.
The frequency and duration of physical activities also have a significant influence on immunity,
as can be observed in patients who have contracted SARS-CoV-216. It is observed that many
individuals continue to experience symptoms after the 14-day period of infection, which may
be associated with immune deficiency.

The practice of physical exercise before COVID-19 infection is of great importance in
immunity, symptom development, and recovery. After exposure to the virus, the return to
physical activity depends greatly on how symptoms developed during the infectious period and

how the patient fared in the post-infection period. Typically, it is recommended that individuals
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who developed severe symptoms and continued to experience them even after the 14-day
infection period should return to physical activity 3 to 6 months after the symptoms have
disappeared?’.

Another online survey conducted in Brazil involving 1726 individuals revealed that
those who had COVID-19 symptoms had the lowest levels of physical activity, and the opposite
was found for those who did not have symptoms. The authors conclude that regular physical
activity can have a positive impact on health status and quality of life and be a tool in the field
of public health18,

Regarding the frequency of physical activity, 35.30% of all participants reported a
decrease in this practice, followed by 27.70% who quit altogether. In terms of health quality,
53.3% did not notice any changes in their health, while 25.5% considered that their health was
worse. Regarding individuals aged 260 years who responded to the questionnaire, 16 of them
practiced physical activity before the pandemic, and only 4 of them did not change the
frequency of physical activity during the pandemic period, while the rest reduced or stopped
this habit. As for the perception of their health condition, about half of the participants in this
age group said that their health had improved, while the other half said that it had worsened.
Therefore, it is not possible to make any correlation with regular physical activity, especially
since the number of elderly respondents was low.

The relationship between physical activity, health, and quality of life in the aging
population is being increasingly discussed and scientifically analyzed1®. There is evidence that
suggests lower medication consumption and better health among more active individuals. The
more inactive older adults are, the higher their medication consumption will be2% The
evaluation of the contribution of physical activity to specific aspects of the health of the elderly
aims to clarify the real benefits that may be associated with the adoption of this practice in the
aging process of the population. Therefore, evaluating the monitoring of health indicators
longitudinally, considering a feasible and sufficient time frame to assess possible changes,
should be considered. The possibility of reducing the use of medication resulting from
preventive actions such as regular physical activity can serve as an incentive for other
communities.

When analyzing only the elderly, it can be showed that during the pandemic, just over
half experienced a worsening in the performance of physical activities, although none increased
the use of medication. It is noted that among them, there is a prevalence of some of the most
common diseases for the age group, such as hypertension, diabetes mellitus, dyslipidemia, and

cardiovascular diseases, as well as self-medication, especially during the pandemic. However,
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in general, the period of isolation impacted the lives of the participants of this study both in

terms of physical activity and health quality.

CONCLUSION

Based on the data obtained through this research, it is concluded that, during the
COVID-19 pandemic, the practice of physical activity had a significant decrease that directly
influenced the population's quality of life and health, emphasizing the importance of physical
activity for immunity, quality of life, and health. Pharmacological treatments for diabetes and
hypertension were the most self-reported. Although they were not the most prevalent in the
population assessed, the use of psychiatric drugs was also self-reported. From this information,
it is evident that health education actions and encouragement of the return to physical activity
practices are essential for the maintenance of population health.

Two limitations can be mentioned. The age and gender of the participants, with a
prevalence in responses from young adult women. In addition, most of the responses were from
the interior of the state of Sdo Paulo, one of the most developed in Brazil. Despite these
limitations and the consequences of the pandemic, the study contributes by providing
information that can be used to understand the population's habits when faced with challenging
situations and the relationship with some pathologies. Studies in other regions of the country

are necessary. We are still learning about the consequences of COVID-19.

REFERENCES

1. Brooks-Wilson AR. Genetics of healthy aging and longevity. Hum Genet. [Internet]. 2013
[cited in 8 Apr 2022]; 132(12):1323-38. Available from:
https://link.springer.com/content/pdf/10.1007 /s00439-013-1342-z.pdf

2. Brito CC, Freitas C, Mesquita KO, Lima GK. Aging population and the challenges for public
health: review of scientific production. Rev Kair6s [Internet]. 2013 [cited in 8 Apr 2022];
16(2):161-78. Available from:
https://revistas.pucsp.br/index.php/kairos/article/view /18552 /13738

3. Miranda GMD, Mendes ADCG, Silva ALAD. Population aging in Brazil: current and future
social challenges and consequences. Rev Bras Geriatr Gerontol. [Internet]. 2016 [cited in 5 Jan
2022]; 19(3):507-19. Available from:
https://www.scielo.br/j/rbgg/a/MT7nm]PPRt9W8vndq8dpzDP/?format=pdf&lang=en

4. Ramos KA, Boing AC, Andrade JM, Andrade FB. Polypharmacy among older adults in Brazil:
association with sociodemographic factors and access to health services. Dialogues Health
[Internet]. 2022 [cited in 6 Jan 2022]; 1:100078. Available from:
https://www.sciencedirect.com/science/article/pii/S2772653322000788/pdfft?md5=999ef
887aa398f0e9f9fde99bb020779&pid=1-s2.0-S2772653322000788-main.pdf

5. American College of Sports Medicine. Diretrizes do ACSM para os testes de esforco e sua
prescricdo. 10. ed. Rio de Janeiro: Guanabara Koogan; 2018. 512 p.

6. Camboim FEF, Oliveira NM, Davim RMB, Camboim JCA, Nunes RMV, Oliveira SX. Beneficios
da atividade fisica na terceira idade para a qualidade de vida. Rev Enferm UFPE on line

11de13 Rev. Fam.,, Ciclos Vida Saude Contexto Soc. Oct/Dec 2023; 11(4):e7198



REFACS (online) Oct/Dec 2023; 11(4) Original Article

[Internet]. 2017 [cited in 8 Apr 2022]; 11(6):2415-22. Available from:
https://periodicos.ufpe.br/revistas/revistaenfermagem/article /view/23405/19070

7. Ministério da Saude (Brasil). UNA-SUS. Organizacao Mundial de Satide declara pandemia do
novo Coronavirus [Internet]. Brasilia, DF: Ministério da Saide; UNA-SUS; 2020 [cited in 8 Feb
2022]. Available from: https://www.unasus.gov.br/noticia/organizacao-mundial-de-saude-
declara-pandemia-de-coronavirus

8. Pitanga FJG, Beck CC, Pitanga CPS. Atividade fisica e redu¢ao do comportamento sedentario
durante a pandemia do Coronavirus. Arq Bras Cardiol. [Internet]. 2020 [cited in 18 Apr 2022];
114(6):1058-60. Available from:
https://www.scielo.br/j/abc/a/dFx6V5v]rofT6zBww3gjLSk/?format=pdf&lang=pt

9. Crochemore-Silva I, Knuth AG, Wendt A, Nunes BP, Hallal PC, Santos LP, et al. Pratica de
atividade fisica em meio a pandemia da COVID-19: estudo de base populacional em cidade do
sul do Brasil. Ciénc Saude Colet. [Internet]. 2020 [cited in 5 Apr 2022]; 25(11):4249-58.
Available from:
https://www.scielo.br/j/csc/a/VgMDpDh]LhhVKGq5CJLqJGR/?format=pdf&lang=pt

10. Alvares ], Alves MCGP, Escuder MML, Almeida AM, Izidoro B, Guerra Junior AF, et al.
National survey on access, use and promotion of rational use of medicines: methods. Rev
Saude Publica [Internet]. 2017 [cited in 2 June 2022]; 51(Supl 2):5s. Available from:
https://www.revistas.usp.br/rsp/article/view/139733 /147860

11. Melo JRR, Duarte EC, Moraes MVD, Fleck K, Arrais PSD. Automedicagao e uso
indiscriminado de medicamentos durante a pandemia da COVID-19. Cad Saude Publica
[Internet]. 2021 [cited in 8 Apr 2022, 37(4):e00053221. Available from:
https://www.scielo.br/j/csp/a/tTzxtM86YwzCwBGnVBHKmrQ/?format=pdf&lang=pt

12. Montelongo A, Becker JL, Roman R, Oliveira EB, Umpierre RN, Gonc¢alves MR, et al. The
management of COVID-19 cases through telemedicine in Brazil. PLoS One [Internet]. 2021
[cited in 8 Apr 2022]; 16(7):e0254339. Available from:
https://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0254339&type=print
able

13. Bazoni PS, Faria R], Cordeiro FJR, Timéteo EDS, Silva AM, Horsth AL, Meira EF, et al. Self-
medication during the COVID-19 pandemic in Brazil: findings and implications to promote the
rational use of medicines. Int ] Environ Res Public Health [Internet]. 2023 [cited in 14 June
2022]; 20(12):6143. Available from: https://www.mdpi.com/1660-
4601/20/12/6143/pdf?version=1686888186

14. Daronco LSE, Pozzobon D, Ramos DL, Oliveira JMS, Berria J. Educacao fisica e saide em
tempos de Covid-19 [Internet]. Santa Maria, RS: Universidade Federal de Santa Maria;
Observatério Socioecondémico da COVID-19; 2020 [cited in 6 Apr 2021]. Available from:
https://www.ufsm.br/app/uploads/sites/820/2021/04/Textos-para-Discussao-27-
Educacao-Fisica-e-Saude-em-Tempos-de-COVID.pdf

15. Enriquez-Martinez OG, Martins MCT, Pereira TSS, Pacheco SO, Pacheco FJ, Lopez KV, et al.
Diet and lifestyle changes during the COVID-19 pandemic in ibero-american countries:
Argentina, Brazil, Mexico, Peru, and Spain. Front Nutr. [Internet]. 2021 [cited in 6 Apr 2021];
8:671004. Available from:

https://www.frontiersin.org/articles/10.3389/fnut.2021.671004 /pdf?isPublishedV2=False
16. Salman D, Vishnubala D, Feuvre PL, Beaney T, Korgaonkar ], Majeed A, et al. Returning to
physical activity after covid-19. BM] [Internet]. 2021 [cited in 6 Apr 2021]; 372:m4721.
Available from: https://www.bmj.com/content/372/bmj.m4721

17. Filgueira TO, Castoldi A, Santos L, Amorim GJ, Sousa Fernandes MS, Anastacio W, et al. The
relevance of a physical active lifestyle and physical fitness on immune defense: mitigating
disease burden, with focus on COVID-19 consequences. Front Immunol. [Internet]. 2021 [cited
in 18 May 2022]; 12:587146. Available from:

12 de 13 Rev. Fam.,, Ciclos Vida Saude Contexto Soc. Oct/Dec 2023; 11(4):e7198



REFACS (online) Oct/Dec 2023; 11(4) Original Article

https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2021.587146/p
df?isPublishedV2=false

18. Vancini RL, Camargo-Neto L, Lira CAB, Andrade MS, Viana RB, Nikolaidis PT, et al. Physical
activity and sociodemographic profile of brazilian people during COVID-19 outbreak: an
online and cross-sectional survey. Int ] Environ Res Public Health [Internet]. 2020 [cited in 26
Jan 2022]; 17(21):7964. Available from: https://www.mdpi.com/1660-
4601/17/21/7964/pdf?version=1604040512

19. Santos M, Matsudo VKR. Atividade Fisica e uso de medicamentos. Diagn Tratamento
[Internet]. 2018 [cited in 8 Apr 2021]; 23(4):152-9. Available from:
https://docs.bvsalud.org/biblioref/2019/04/987490/rdt_v23n4_152-159.pdf

20. Muhl MO, Muniz FWMG, Colussi PRG, Colussi EL. Inatividade fisica e fatores associados em
idosos de uma cidade do sul do brasil: um estudo transversal. RBONE - Revista Brasileira de
Obesidade, Nutri¢cdo e Emagrecimento [Internet]. 2020 [cited in 16 Nov 2021]; 14(85):251-
62. Available from: https://www.rbone.com.br/index.php/rbone/article/view/1255/958

Associated Publisher: Rafael Gomes Ditterich.
Conflict of Interests: the authors declared there is no conflict of interests.

Financing: none.

CONTRIBUTIONS

Gisele Mara Silva Gongalves collaborated on the conception, colletion and analysis of data,
writing and revision. Bruna dos Santos Picoli contributed on the collection and analysis of
data, and writing.

How to cite this article (Vancouver)

Gongalves GMS, Picoli BS. Cross-sectional study on the impact of the COVID-19 pandemic on
the physical activity of Brazilian adults in the Southeast region. Rev Fam, Ciclos Vida Saude
Contexto Soc. [Internet]. 2023 [cited in insert day, month and year of access]; 11(4):e7198.
Available from: insert access link. DOI: insert DOI link.

How to cite this article (ABNT)

GONCALVES, G. M. S.; PICOLI, B. S. Cross-sectional study on the impact of the COVID-19
pandemic on the physical activity of Brazilian adults in the Southeast region. Rev. Fam.,
Ciclos Vida Saude Contexto Soc., Uberaba, MG, v. 11, n. 4, e7198, 2023. DOI: insert DOI link.
Available from: insert access link. Access in: insert day, month and year of access.

How to cite this article (APA)

Gongalves, G.M.S., & Picoli, BS. (2023). Cross-sectional study on the impact of the COVID-19
pandemic on the physical activity of Brazilian adults in the Southeast region. Rev. Fam,,
Ciclos Vida Saude Contexto Soc., 11(4). Retrieved in insert day, month and year of access from
insert access link.

@D OB

This is an open access article distributed under the terms of the Creative Commons License

13de 13 Rev. Fam.,, Ciclos Vida Saude Contexto Soc. Oct/Dec 2023; 11(4):e7198


https://docs.bvsalud.org/biblioref/2019/04/987490/rdt_v23n4_152-159.pdf
https://creativecommons.org/licenses/by-nc/4.0/

