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Abstract: Background: The COVID-19 pandemic negatively affected physical activity levels. This 
study investigated the factors associated with the change in physical activity level in Brazilians 
residing in the city of São Paulo. Methods: A self-administered questionnaire, addressing personal 
data, restriction level, education level, family income, daily working hours, and physical activity 
level, was answered by 2140 volunteers, of which 1179 were excluded because the answers were 
either incomplete or the respondents were not from São Paulo. The total number of participants 
selected was 961 (581 female and 380 male). Results: The physical activity level adopted prior to the 
pandemic period (p < 0.001) and family income (p = 0.001) correlated significantly with physical 
activity level reduction during the pandemic. The proportion of people who reduced their physical 
activity was greater among those who were very active than those who were active (adjusted 
prevalence ratio [aPR]: 0.65 [confidence interval (CI): 0.52–0.80]) or insufficiently active [aPR: 0.39 
(0.18–0.82)]. The proportion of people who reduced their physical activity was greater among those 
who received a salary less than  minimum wage (MW) than those who received a salary between 
three to six times minimum wage [(aPR: 0.50 (CI 0.35–0.70)] or more than 6 MW [(aPR: 0.56 (CI 0.40–
0.79)]. Conclusion: A higher prevalence of Brazilians residing in the city of São Paulo reduced their 
physical activity who had a vigorous level of physical activity prior to the pandemic and who 
received less than a MW. 

Keywords: COVID-19; physical activity; sedentarism; coronavirus; exercise 
 

1. Introduction 
COVID-19 is an infectious disease caused by severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) [1,2]. It was first detected in the city of Wuhan, China. There 
are several strategies to prevent coronavirus contagion, in addition to vaccination. The 
use of masks, maintaining social distancing [1] (which is facilitated by allowing the 
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operation of only essential services in the areas of health, safety, and nutrition), have been 
considered as important measures. 

Insufficient physical activity was observed as one of the social distancing isolation 
measures in most of the papers published on the subject [3–5]. Physical inactivity 
correlated with several adverse health outcomes, and approximately 3.2 million deaths 
each year were attributable to insufficient physical activity [6]. 

The physical inactivity scenario was extremely worrying in the COVID-19 pandemic 
period. Physical activity improves the immune system and the antiviral defense, reducing 
the risk, duration, and gravity of viral infection [1,7]. Physical activity also improves lung 
function and respiratory muscles [3]. This prepares the body for prolonged mechanical 
ventilation, which could be necessary for patients infected by the coronavirus [8,9]. 
Physical inactivity is one of the leading causes of several noncommunicable diseases such 
as diabetes, arterial hypertension, and obesity [1,10–12], which worsened the COVID-19 
prognosis [13]. Higher body mass index (BMI) is a risk factor for contracting COVID-19 
[14]. 

With this information in mind, physical activity programs have been consistently 
encouraged in the pandemic period, and home-based physical activity programs have 
received special prominence [15–19]. Numerous tips have been published for home-based 
physical activity and sedentary behavior interruption [20]. The impact of social distancing 
on physical activity level was not totally elucidated despite these recommendations being 
presented in scientific publications and via newspapers, the internet, TV, and radio. 

The World Health Organization (WHO) considered some environmental factors as 
partially responsible for physical inactivity, such as violence, high-density traffic, low air 
quality, and the unavailability of parks, sidewalks, and sports/recreation facilities [6]. It 
was reasonable to assume that there were also several other potential factors that could 
influence the physical activity levels during the pandemic period. Despite the general 
recommendations for staying at home, the level of restriction adopted by each subject and 
each country was quite variable [21], and those who adopted stricter measures of social 
distancing may have had more difficulty in maintain their physical activity levels. The age 
of the subject might also affect social distancing. Considering that male older adults 
tended to have more risk factors for a worse prognosis of COVID-19 (older age and 
presence of noncommunicable diseases) [22], they may be more concerned with 
maintaining the level of physical activity than younger individuals. 

Moreover, the level of physical activity adopted before the pandemic period could 
also be an intervening factor [23]. Although home-based exercise is being encouraged, 
people with a very intense level and/or high volume of physical activity may have 
difficulty in maintaining the intensity/volume in a restricted physical space. 

Education, family income, and the number of daily working hours are all potential 
factors that influence the impact of social distancing on physical activity [24]. In a previous 
study, Pitanga et al. (2017) showed that people with a college education had a higher 
prevalence of leisure-time physical activity than those with an elementary or high school 
education. The same authors also showed that those with a monthly family income higher 
than 18 minimum wages also had a higher prevalence of leisure-time physical activity 
than those with a lower family income. 

The knowledge of the factors associated with the reduction of physical activity 
during the pandemic period could help the Health Ministry and coaches to develop 
programs to encourage the practice of physical activity. These programs should target 
those who would be more vulnerable to the impacts of social distancing on the active 
lifestyle. 

This study compared physical activity levels before and during the COVID-19 
pandemic period of Brazilians residing in the city of São Paulo. The study also analyzed 
the level of association between the change of physical activity and restriction level, age, 
gender, prepandemic physical activity level, education level, family income, and daily 
working hours. 
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It was hypothesized that if the recommendation to maintain physical activity at home 
was respected, the physical activity level would decrease significantly in this pandemic 
period. This reduction in the level of physical activity would be greater among those 
adhering to more restricted measures of social distancing; those who presented a more 
vigorous physical activity level prior to the pandemic period; those with longer daily 
working hours; and those with lower education level and family income. 

2. Materials and Methods 
The first case of COVID-19 in Brazil was detected in late February 2020 [25] in São 

Paulo. Since then, the pandemic has expanded in the country, and by May 31, 2020, there 
were 514,992 confirmed cases and 29,341 deaths [26]. Because of the rapid increase in the 
number of new cases and the lack of certainty regarding the return to routine life and 
physical activity, the study was carried out during this period. This was a cross-sectional 
study conducted from 2 to 12 June, 2020. At this time, Brazil was adopting several 
measures to limit the COVID-19 spread (close all public services including gyms and 
parks and trade restricted to supermarkets, pharmacies, delivery restaurants, gas stations, 
and other critical services). Social distancing and other COVID-19–related measures, such 
as hand hygiene, use of masks, cleaning and disinfection of environments, and isolation 
of suspected and confirmed cases were adopted mostly at the state and city levels [25]. 
The participants were recruited through advertisements in social networks (WhatsApp, 
Instagram, and Facebook). A link to access the questionnaire, shared through the Google 
Forms digital platform, was sent. 

2.1. Questionnaire 
Participants answered a self-administered questionnaire divided into three sections. 

The first section included general data on email address (open-ended question), age 
(open-ended question), gender (multiple-choice question: male or female), body mass and 
height (open-ended questions), education level (multiple-choice question: incomplete or 
complete elementary level, incomplete or complete middle school level, incomplete or 
complete high school level, incomplete or complete college level, incomplete or complete 
graduation level), family income (multiple-choice question: less than 1 minimum wage, 
minimum wage between 1 and 2, minimum wage between 3 and 6, and more than 6 
minimum wages), level of restriction adopted during the social distancing period 
(multiple-choice question: completely adhered to the social distancing measures, leaving 
home only for essential nonwork activities, leaving home also for work activities, did not 
adhere to social distancing isolation), and daily working hours (open-ended question). 
For the purpose of analysis, educational levels were grouped in four levels: middle level 
(complete middle school level and incomplete high school level), high school level 
(complete high school level and incomplete college level), college level (complete college 
level and incomplete graduate level), and graduate level (complete graduate level). 
Nobody answered incomplete or complete elementary school, incomplete or complete 
middle school. The minimum wage in Brazil corresponds to about 190 dollars (based on 
December 2020 values). 

The second section comprised questions related to the current physical activity level 
(during the pandemic period). The International Physical Activity Questionnaire (IPAQ) 
was used for this purpose [27]. These questions address the regular practice of daily 
physical exercise and classify the individual according to the level of daily activity into 
very active (those who perform vigorous activities 5 days/week and ≥30 min per session 
or vigorous activities ≥3 days/week and ≥20 min per session + moderate activities ≥5 
days/week and ≥30 min per session), active (those who perform vigorous activities ≥3 
days/week and ≥20 min per session; or moderate activities ≥5 days/week and ≥30 min per 
session; or any combined activity: ≥5 days/week and ≥150 min/week (walking + moderate 
+ vigorous), irregularly active A (those who perform physical activity, but it is insufficient 
to be classified as active because it does not comply with the recommendations regarding 
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frequency or duration), irregularly active B (those who perform physical activity, but it is 
insufficient to be classified as irregularly active A, because it does not comply with either 
the frequency or duration recommendations), and not active (those who did not perform 
any physical activity for at least 10 continuous minutes during the week). For the purpose 
of analysis, scores from 1 to 5 were assigned to activity levels, where 1 referred to the 
lowest level of activity (not active) and 5 to the highest level of activity (very active). 

The third section used the IPAQ to assess the level of physical activity of participants 
prior to the COVID-19 pandemic period. The questions and classifications used in this 
section were the same as in the previous section. For analysis purposes, a score of 0 was 
referred to as a reduction in the physical activity level, and a score of 1 was referred to as 
no reduction in the physical activity level (maintenance or increase). 

2.2. Participants 
Participants had to be over 18 years old and complete the entire questionnaire to be 

included in the study. All participants were informed about the aims of the research by 
reading a text prior to the application of the questionnaire. Informed consent was received 
from the participants. 

A total of 2140 questionnaires were answered, of which 740 were excluded because 
the answers were incomplete, and 439 were excluded because they were from different 
states. Thus, the total number of participants selected was 961 (581 female and 380 male) 
residents from São Paulo. Characteristics of the participants are presented in Table 1. The 
sample from this study was part of a larger sample studied in Puccinelli et al. (2021). 

Table 1. Descriptive characteristics of participants. 

Variables 
Men 

N = 380 
Women 
N = 581 

p-Value 

Age (years) 40 (32–48) 37 (30–47) *  p < 0.013 * 

Body mass (kg)  79.5 (72–88) 63 (56–72) * p < 0.001 * 

Height (cm) 177 (171–181) 163 (160–168) * p < 0.001 * 

BMI (kg/m2) 25.1 (23.5–27.7) 23.5 (21.4–26.3) p < 0.001 * 

Values were expressed as median (interquartile interval). BMI, body mass index. * Men were 
significantly different from women. 

2.3. Ethical Approval 
The study followed the principles outlined in the Declaration of Helsinki and was 

approved by the Human Research Ethics Committee of the Federal University of São 
Paulo (UNIFESP, Brazil) (Approval number: 4.073.442). 

2.4. Statistical Analysis 
According to the Kolmogorov–Smirnov test, no variables presented a normal 

distribution. Categorical variables were expressed in absolute and/or percentage values. 
Numerical variables were expressed as median (interquartile interval). The Mann–
Whitney test was used to verify differences between genders according to age, body mass, 
height, and BMI. The Wilcoxon signed rank test was used to verify differences between 
physical activity level prior and during the pandemic period. The McNemar test was used 
to identify at the level of physical activity which had a change in number between the two 
periods (dummy variables were created for each level of physical activity to enable 
dichotomous traits and make this comparison possible). 

To identify the factors associated with decreased levels of physical activity, crude 
and multivariable analysis was performed with estimates of the prevalence ratios through 
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Poisson regression. The crude models were constructed containing each of the 
independent variables and the response variable (decreased level of physical activity, yes 
or no). To calculate the adjusted prevalence ratios (aPR), a significance level of 5% and a 
confidence interval (CI) of 95% were considered. Statistical analysis was performed using 
SPSS v 21.0 (Chicago, IL, USA). 

3. Results 
The study results showed that 90 (9.4%) participants completely adhered to the social 

distancing measures (not leaving home), 503 (52.4%) were leaving home only for essential 
nonwork activities, 324 (33.7%) were leaving home also for work activities, and 43 (4.5%) 
did not adhere to social distancing measures. In June 2020, 38 (4%) participants were 
classified as not active, 112 (11.7%) were insufficiently active B, 69 (7.1%) were 
insufficiently active A, 371 were active (38.6%), and 371 (38.6%) were very active. In 
addition, 341 (35.5%) had reduced their physical activity levels, and 620 (64.5%) had not 
reduced their activity level. Education level data showed 10 participants (1%) had 
completed middle school, 49 (5.1%) had completed high school, 389 (40.5%) had 
completed college level, and 513 (53.4%) had completed graduate level. Family income 
was lower than 1 minimum wage for 17 (1.8%) participants, minimum wage between 1 
and 2 for 40 (4.2%) participants, between 3 and 6 for 322 (33.5%) participants, and more 
than 6 minimum wages for 582 (60.6%) participants. 

The level of physical activity of the participants was significantly reduced during the 
pandemic period (p < 0.001). The median and interquartile interval prior to the pandemic 
period was [5(4–5)], and during the pandemic period it was [4(4–5)]. All the physical 
activity levels presented significant difference in frequency of responses between pre- and 
during pandemic periods. There was a significant reduction in very active participants 
(X2(1) = 153.032; p < 0.001) and an increase in active (X2(1) = 25.390; p < 0.001), irregularly 
active A (X2(1) = 5.250; p < 0.001), irregularly active B (X2(1) = 50.239; p < 0.001), and not 
active (X2(1) = 12.971; p < 0.001) participants (Table 2). According to the absolute values, 
555 participants maintained their physical activity levels; 341 participants decreased their 
physical activity level, and only 65 increased their physical activity level. 

Table 2. Physical activity level adopted prior and during the pandemic period. 

 Prior Pandemic Period During Pandemic Period  

 
Number of 
Volunteers 

Percentage of 
Volunteers (%) 

Number of 
Volunteers  

Percentage of 
Volunteers (%) p-Values * 

Not active 16 1.7 38 4.0 <0.001 
Irregularly active B 37 3.9 112 11.7 <0.001 
Irregularly active A 47 4.9 69 7.2 0.021 

Active 282 29.3 371 38.6 <0.001 
Very active 579 60.2 371 38.6 <0.001 

* Comparison of the frequency of responses in each category between the two evaluation moments. 

The level of association between the decrease in physical activity level during the 
pandemic period and age, gender, restriction level, education level, family income, daily 
working hours, and the physical activity level adopted prior to the pandemic period were 
also studied. The results are presented in Table 3. 
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Table 3. Crude and multivariable analysis with estimates of the crude prevalence ratios (cPR) and adjusted prevalence 
ratios (aPR) for the factors associated with decreased physical activity level. 

Variable % 
Crude Analysis Multivariable Analysis 

cPR [CI 95%] p-Value # aPR [CI 95%] p-Value # 

Restriction level   0.460  0.603 

Did not adhere to social distancing 4.5 1  1  

Leaving home for working  33.8 0.77 [0.53–1.14]  0.77 [0.52–1.14]  

Leaving home only for essential 
nonwork activities 52.4 0.87 [0.60–1.27]  0.84 [0.58–1.22]  

Completely adhered to the social 
distancing isolation 9.4 0.90 [0.58–1.40]  0.83 [0.53–1.30]  

Age (years)  1 [1–1.01] 0.436 1 [1–1.01] 0.227 

Gender   0.348  0.319 

Women 60 1  1  

Men 40 0.92 [0.77–1.10]  0.91 [0.76–1.09]  

Physical activity level **   <0.001  <0.001 

Very active 60.2 1  1  

Active 29.3 0.64 [0.52–0.80]  0.65 [0.52–0.80]  

Irregularly active A 4.9 0.76 [0.49–1.16]  0.75 [0.49–1.16]  

Irregularly active B 3.9 0.39 [0.18–0.80]  0.39 [0.18–0.82]  

Not active 1.7 0.00 (-) *  0.00 (-) *  

Education level   0.048  0.060 

Middle level 1 1  1  

High school level 5.1 0.76 [0.32–1.82]  0.96 [0.40–2.29]  

College level 40.5 1.01 [0.47–2.19]  1.35 [0.62–2.90]  

Graduate level 53.4 0.80 [0.37–1.72]  1.08 [0.50–2.35]  

Family income   0.007  0.001 

Less than 1 minimum wage 1.8 1  1  

Between 1 and 2 minimum wages 4.2 0.58 [0.34–0.98]  0.62 [0.38–1.02]  

Between 3 and 6 minimum wage 33.5 0.51 [0.35–0.75]  0.50 [0.35–0.70]  

More than 6 minimum wages  60.6 0.56 [0.38–0.80]  0.56 [0.40–0.79]  

Daily working hours (hours per day)  0.98 [0.95–1.01] 0.231 0.99 [0.96–1.02] 0.624 
# Significance level for the Poisson regression. * (-) inaccurate. ** Physical activity level prior to the pandemic period. 
Irregularly active A, those who perform physical activity, but it is insufficient to be classified as active because it does not 
comply with the recommendations regarding frequency or duration; irregularly active B, those who perform physical 
activity, but it is insufficient to be classified as irregularly active A, because it does not comply with either the frequency 
or duration recommendations. 
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Restriction level, age, gender, education level, and daily working hours were not 
associated with the physical activity reduction during the pandemic period. According to 
the age, people who reduced their level of physical activity were 38 (30–48) years old and 
people who did not reduce their level of physical activity were 38 (31–47) years old. For 
daily working hours, people who reduced their level of physical activity worked for 8 (6–
9) hours per day, and people who did not reduce their level of physical activity worked 
for 8 (6–10) hours per day. On the other hand, the physical activity level adopted prior to 
the social distancing period and the family income presented a significant association (p < 
0.001 and p = 0.001, respectively). The proportion of people who reduced their physical 
activity level was greater among those who were very active than among those who were 
active (adjusted prevalence ratio 0.65 [CI: 0.52–0.80]) or among those who were 
insufficiently active B (adjusted prevalence ratio 0.39 [CI: 0.18–0.82]). According to family 
income, the proportion of people who reduced their physical activity level was greater 
among those who received less than 1 minimum wage than those who received between 
3 and 6 minimum wages (adjusted prevalence ratio 0.50 [CI: 0.35–0.70]), or among those 
who received more than 6 minimum wages (adjusted prevalence ratio 0.56 [CI: 0.40–0.79]). 

4. Discussion 
The main findings from the present study were (1) physical activity levels decreased 

significantly during the pandemic period; (2) the proportion of people who reduced their 
physical activity level was greater among those who were very active than those who 
were active or among those who were classified as insufficiently active B (3) the 
proportion of people who reduced their physical activity level was greater among those 
whose family received less than 1 minimum wage than those whose family received more 
than 3 minimum wages; and (4) gender, age, restricted rules of social distancing, 
education level, and daily working hours did not affect physical activity levels during the 
pandemic period. 

During the pandemic period the physical activity level was significantly reduced. 
The reduction in physical activity took place for those who were classified initially as very 
active (60.2%). There was a significant increase in the number of active, irregularly active 
A, irregularly active B, and inactive participants during the pandemic period. Although 
some participants increased the physical activity level (n = 65), a large majority reduced 
their level of physical activity (n = 341) or did not change it(n = 555). Therefore, the increase 
in the number of active people does not mean that the people have become more active, 
but the large reduction in the number of very active people (n = 208) has resulted in an 
increase in the number of people in all other classifications of lower levels of physical 
activity. 

Pecanha et al., (2020) reported on how social distancing resulted in a profound 
decrease in moderate-to-vigorous physical activity levels. Despite previous research 
discussing the negative impact of social distancing on physical activity level [3,28], a few 
studies measured the impact of the COVID-19 pandemic on physical activity behavior 
[23]. Lesser and Nienhuis (2020) developed a study with this aim in a Canadian 
population [29]. The authors also found a large percentage of participants who became 
less active during the pandemic period. However, contrary to our findings, they reported 
a greater proportion of people who were inactive prior to the pandemic period reporting 
less physical activity since the COVID-19 outbreak. This situation is quite worrying 
because a higher level of physical inactivity has been seen to be consistently associated 
with a higher incidence of chronic and mental disease [6]. 

A significant association was found between the change in physical activity and 
family income; a higher proportion of people who decreased their physical activity level 
were among those whose family received less than 1 minimal wage. These findings were 
concluded as lower physical activity levels was expected for those with a lower family 
income [30]. Silva et al., (2018) investigated the reasons why people considered being 
inactive, and 10% of them referred to financial problems as the most important reason. It 
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is possible to imagine that the rate of physical inactivity among the poorest worsens even 
more, since the COVID-19 pandemic has also been accompanied by an economic crisis 
and an increase in the unemployment rate [31]. In Brazil, in addition to the economic crisis, 
there is also a political crisis that may also be contributing to the reduction of the physical 
activity level. Brazil’s president, Jair Bolsonaro, has discouraged physical distancing 
measures along with the use of face masks since the beginning of the pandemic, which is 
contrary to the recommendations of health organizations [32]. In the same context, the 
Brazilian government reported that it would change its method of sharing information 
about the pandemic. The presentations of accumulated cases and deaths were stopped on 
6 June 2020, and the Supreme Court of Brazil determined that the federal government 
should present these data [33]. However, doubt about the transparency of the data 
remained. This has led to an increased sense of insecurity among the people regarding 
COVID-19 [34] and the guidelines provided by health organizations. 

No significant association was found between change in physical activity and gender. 
Although the pandemic affected the level of physical activity of both men and women 
equally, around the world, women were less active than the men, as approximately 28% 
of male and 34% of female adults were insufficiently active in recent years [6]. This high 
percentage of insufficiently active women was already a concern before the pandemic [35], 
and now, with the decrease in physical activity levels, the concern with women’s physical 
inactivity was even greater. Physical inactivity is linked with the premature development 
of several chronic diseases such as metabolic syndrome, hypertension, or diabetes [36,37]. 
This is a worrying situation for the female population since metabolic syndrome-related 
cardiovascular disease is more prevalent in women than in men [38]. 

The results showed no association between the change in physical activity level and 
age. Although young people are at a lower risk for noncommunicable diseases than  
older adults, reports point to a high incidence of symptoms of anxiety and depression in 
young people during the COVID-19 pandemic [39], a condition that can be aggravated by 
physical inactivity [40]. Therefore, physical activity should be encouraged as a way to 
promote health in all age groups. 

This body of knowledge can inform evidence-based policies to be implemented to 
counteract the impact of the reduction in physical activity level and sedentary behavior 
during the COVID-19 outbreak, thereby alleviating the global burden of 
noncommunicable diseases [28]. Although there are some previous published studies that 
recommended exercise that can be performed at home [19,41,42], in Brazil there are no 
public strategies at this time. 

This study had some limitations. First, the respondents needed to remember what 
their habits were like prior to the COVID-19 pandemic. Secondly, they also needed to 
access to questionnaire on the internet. Therefore, a higher socioeconomic status was 
naturally selected among the studied sample. A large percentage of respondents were 
very active prior to the pandemic, and this characteristic may not be representative of the 
general population. There is a possibility that other factors are associated with reduced 
physical activity, such as racism, discrimination, or sexism that were not evaluated in this 
study. Therefore, the authors suggest caution in extrapolating from the findings. 

5. Conclusions 
Despite the recommendation to maintain physical activity at home during the 

COVID-19 pandemic, the physical activity level of Brazilians who lived in São Paulo 
significantly decreased, mainly among those who were more active and those families 
who received less than 1 minimal wage. For this reason, home-based physical activity 
programs should be strongly recommended so people could continue remaining active 
even while respecting the rules of social distancing. 

Author Contributions: Conceptualization, G.T., P.J.P. and M.S.A.; methodology, T.S.C. and A.S.; 
software, A.S.; validation, C.A.B.L. and R.L.V.; formal analysis, D.D.A.T.S.; investigation, M.S.A.; 



Int. J. Environ. Res. Public Health 2021, 18, 11397 9 of 10 
 

 

data curation, C.A.B.L. and R.L.V.; writing—original draft preparation, G.T., P.J.P. and T.S.C.; 
writing—review and editing, P.T.N. and B.K.; visualization, M.S.A.; supervision, M.S.A. All authors 
have read and agreed to the published version of the manuscript. 

Funding: This study was financed in part by the Coordenação de Aperfeiçoamento de Pessoal de 
Nível Superior—Brasil (CAPES)—Finance Code 001. 

Institutional Review Board Statement: The study was conducted according to the guidelines of the 
Declaration of Helsinki, and approved by the Human Research Ethics Committee of the Federal 
University of São Paulo (UNIFESP, Brazil) (Approval number: 4.073.442). 

Informed Consent Statement: Informed consent was obtained from all subjects involved in the 
study. 

Data Availability Statement: The data presented in this study are available on request from the 
corresponding author. The data are not publicly available due to privacy and ethical reasons. 

Conflicts of Interest: The authors declare no conflict of interest. 

References 
1. Carvalho, V.O.; Gois, C.O. COVID-19 pandemic and home-based physical activity. J. Allergy Clin. Immunol. Pract. 2020, 8, 2833–

2834. 
2. Dwyer, M.J.; Pasini, M.; De Dominicis, S.; Righi, E. Physical activity: Benefits and challenges during the COVID-19 pandemic. 

Scand. J. Med. Sci. Sports 2020, 30, 1291–1294. 
3. Woods, J.; Hutchinson, N.T.; Powers, S.K.; Roberts, W.O.; Gomez-Cabrera, M.C.; Radak, Z.; Berkes, I.; Boros, A.; Boldogh, I.; 

Leeuwenburgh, C.; et al. The COVID-19 Pandemic and Physical Activity. Sports Med. Health Sci. 2020, 2, 55–64, 
doi:10.1016/j.smhs.2020.05.006. 

4. Puccinelli, P.J.; da Costa, T.S.; Seffrin, A.; de Lira, C.A.B.; Vancini, R.L.; Nikolaidis, P.T.; Knechtle, B.; Rosemann, T.; Hill, L.; 
Andrade, M.S. Reduced level of physical activity during COVID-19 pandemic is associated with depression and anxiety levels: 
An internet-based survey. BMC Public Health 2021, 21, 425, doi:10.1186/s12889-021-10470-z. 

5. Stockwell, S.; Trott, M.; Tully, M.; Shin, J.; Barnett, Y.; Butler, L.; McDermott, D.; Schuch, F.; Smith, L. Changes in physical 
activity and sedentary behaviours from before to during the COVID-19 pandemic lockdown: A systematic review. BMJ Open 
Sport Exerc. Med. 2021, 7, 1–8, doi:10.1136/bmjsem-2020-000960. 

6. WHO. Physical Inactivity: A Global Public Health Problem. 
7. Zbinden-Foncea, H.; Francaux, M.; Deldicque, L.; Hawley, J.A. Does High Cardiorespiratory Fitness Confer Some Protection 

Against Proinflammatory Responses After Infection by SARS-CoV-2? Obesity 2020, 28, 1378–1381. 
8. Morton, A.B.; Smuder, A.J.; Wiggs, M.P.; Hall, S.E.; Ahn, B.; Hinkley, J.M.; Ichinoseki-Sekine, N.; Huertas, A.M.; Ozdemir, M.; 

Yoshihara, T.; et al. Increased SOD2 in the diaphragm contributes to exercise-induced protection against ventilator-induced 
diaphragm dysfunction. Redox Biol. 2019, 20, 402–413, doi:10.1016/j.redox.2018.10.005. 

9. Powers, S.K.; Bomkamp, M.; Ozdemir, M.; Hyatt, H. Mechanisms of exercise-induced preconditioning in skeletal muscles. Redox 
Biol. 2020, 35, 101462. 

10. Pedersen, B.K.; Saltin, B. Exercise as medicine—Evidence for prescribing exercise as therapy in 26 different chronic diseases. 
Scand. J. Med. Sci. Sports 2015, 25, 1–72, doi:10.1111/sms.12581. 

11. Pedersen, B.K.; Febbraio, M.A. Muscles, exercise and obesity: Skeletal muscle as a secretory organ. Nat. Rev. Endocrinol. 2012, 8, 
457–465. 

12. Booth, F.W.; Roberts, C.K.; Thyfault, J.P.; Ruegsegger, G.N.; Toedebusch, R.G. Role of inactivity in chronic diseases: 
Evolutionary insight and pathophysiological mechanisms. Physiol. Rev. 2017, 97, 1351–1402. 

13. Zheng, Z.; Peng, F.; Xu, B.; Zhao, J.; Liu, H.; Peng, J.; Li, Q.; Jiang, C.; Zhou, Y.; Liu, S.; et al. Risk factors of critical & mortal 
COVID-19 cases: A systematic literature review and meta-analysis. J. Infect. 2020, 81, e16–e25. 

14. Jung, C.-Y.; Park, H.; Kim, D.W.; Lim, H.; Chang, J.H.; Choi, Y.J.; Kim, S.W.; Chang, T.I. Association between Body Mass Index 
and Risk of Coronavirus Disease 2019 (COVID-19): A Nationwide Case-control Study in South Korea. Clin. Infect. Dis. 2020, 
2020, 73, e1855–e1862, doi:10.1093/cid/ciaa1257. 

15. Nyenhuis, S.M.; Greiwe, J.; Zeiger, J.S.; Nanda, A.; Cooke, A. Exercise and Fitness in the Age of Social Distancing During the 
COVID-19 Pandemic. J. Allergy Clin. Immunol. Pr. 2020, 8, 2152–2155. 

16. Mazza, C.; Ricci, E.; Biondi, S.; Colasanti, M.; Ferracuti, S.; Napoli, C.; Roma, P. A nationwide survey of psychological distress 
among italian people during the covid-19 pandemic: Immediate psychological responses and associated factors. Int. J. Env. Res. 
Public Health 2020, 17, 3165, doi:10.3390/ijerph17093165. 

17. Viana, R.B.; de Lira, C.A.B. Exergames as Coping Strategies for Anxiety Disorders During the COVID-19 Quarantine Period. 
Games Health J. 2020, 9, 147–149, doi:10.1089/g4h.2020.0060. 

18. Souza, D.; Coswig, V.; de Lira, C.A.B.; Gentil, P. H″IT″ting the Barriers for Exercising during Social Isolation. Biology 2020, 9, 
245, doi:10.3390/biology9090245. 



Int. J. Environ. Res. Public Health 2021, 18, 11397 10 of 10 
 

 

19. Zimerer, C.; Pereira Alves, S.; Rufo-Tavares, W.; Carletti, L.; Andre Barbosa de Lira, C.; Andrade, M.S.; Viana, R.B.; Gentil, P.; 
Vancini, R.L. Home-Based Kettlebell Exercise and Coronavirus Outbreak. Strength Cond. J. 2021, 43, 115–120, 
doi:10.1519/ssc.0000000000000615. 

20. Ricci, F.; Izzicupo, P.; Moscucci, F.; Sciomer, S.; Maffei, S.; Di Baldassarre, A.; Mattioli, A.V.; Gallina, S. Recommendations for 
Physical Inactivity and Sedentary Behavior During the Coronavirus Disease (COVID-19) Pandemic. Front. Public Health 2020, 8, 
199, doi:10.3389/fpubh.2020.00199. 

21. Puccinelli, P.J.; Costa, T.S.; Seffrin, A.; de Lira, C.A.B.; Vancini, R.L.; Knechtle, B.; Nikolaidis, P.T.; Andrade, M.S. Physical 
activity levels and mental health during the covid-19 pandemic: Preliminary results of a comparative study between 
convenience samples from brazil and switzerland. Medicina 2021, 57, 48, doi:10.3390/medicina57010048. 

22. Pirola, C.J.; Sookoian, S. Age but not sex may explain the negative effect of arterial hypertension and diabetes on COVID-19 
prognosis. J. Infect. 2020, 81, 647–679. 

23. Ammar, A.; Brach, M.; Trabelsi, K.; Chtourou, H.; Boukhris, O.; Masmoudi, L.; Bouaziz, B.; Bentlage, E.; How, D.; Ahmed, M.; 
et al. Effects of COVID-19 home confinement on eating behaviour and physical activity: Results of the ECLB-COVID19 
international online survey. Nutrients 2020, 12, 1583, doi:10.3390/nu12061583. 

24. Pitanga, F.J.G.; Almeida, M.C.C.; Queiroz, C.O.; de Aquino, E.M.L.; Matos, S.M.A. Physical activity in Brazil: Lessons from 
ELSA-Brasil. Narrative review. Sao Paulo Med. J. 2017, 135, 391–395, doi:10.1590/1516-3180.2017.0023190317. 

25. Guimarães, R.M.; Magalhães, M.d.A.F.M.; Xavier, D.R.; Saldanha, R.d.F.; Catão, R.d.C. Is it time to talk about the end of social 
distancing? A joinpoint analysis of COVID-19 time series in Brazilian capitals. Rev. Da Soc. Bras. De Med. Trop. 2020, 53, 1–7, 
doi:10.1590/0037-8682-0469-2020. 

26. World Health Organization WHO. Coronavirus Disease. Available online: https://covid19.who.int (accessed on 28 June 2021). 
27. Craig, C.L.; Marshall, A.L.; Sjöström, M.; Bauman, A.E.; Booth, M.L.; Ainsworth, B.E.; Pratt, M.; Ekelund, U.; Yngve, A.; Sallis, 

J.F.; et al. International physical activity questionnaire: 12-Country reliability and validity. Med. Sci. Sports Exerc. 2003, 35, 1381–
1395, doi:10.1249/01.MSS.0000078924.61453.FB. 

28. Pecanha, T.; Goessler, K.F.; Roschel, H.; Gualano, B. Social isolation during the COVID-19 pandemic can increase physical 
inactivity and the global burden of cardiovascular disease. Am. J. Physiol. Circ. Physiol. 2020, 318, H1441–H1446. 

29. Lesser, I.A.; Nienhuis, C.P. The impact of COVID-19 on physical activity behavior and well-being of canadians. Int. J. Environ. 
Res. Public Health 2020, 17, 3899, doi:10.3390/ijerph17113899. 

30. Silva, A.M.R.d.; Santos, S.V.M.d.; Lima, C.H.d.F.; Lima, D.J.P.; Robazzi, M.L.d.C.C. Fatores associados à prática de atividade 
física entre trabalhadores brasileiros. Saúde Em Debate 2018, 42, 952–964, doi:10.1590/0103-1104201811913. 

31. Suthar, S.; Das, S.; Nagpure, A.; Madhurantakam, C.; Tiwari, S.B.; Gahlot, P.; Tyagi, V.K. Epidemiology and diagnosis, 
environmental resources quality and socio-economic perspectives for COVID-19 pandemic. J. Env. Manag. 2020, 280, 111700, 
doi:10.1016/j.jenvman.2020.111700. 

32. Brazil’s Jair Bolsonaro Ordered to Wear Mask in Public. Available online: https://www.bbc.com/news/world-latin-america-
53154890 (accessed on 27 October 2021). 

33. Idrovo, A.J.; Manrique-Hernández, E.F.; Niño, J.A.F. Report From Bolsonaro’s Brazil: The Consequences of Ignoring Science. 
Int. J. Health Serv. 2021, 51, 31–36, doi:10.1177/0020731420968446. 

34. Editorial. The Lancet COVID-19 in Brazil: “So what?” Lancet 2020, 395, 1461. 
35. Guthold, R.; Stevens, G.A.; Riley, L.M.; Bull, F.C. Worldwide trends in insufficient physical activity from 2001 to 2016: A pooled 

analysis of 358 population-based surveys with 1·9 million participants. Lancet Glob. Health 2018, 6, e1077–e1086, 
doi:10.1016/S2214-109X(18)30357-7. 

36. Ford, E.S.; Kohl, H.W.; Mokdad, A.H.; Ajani, U.A. Sedentary behavior, physical activity, and the metabolic syndrome among 
U.S. adults. Obes. Res. 2005, 13, 608–614, doi:10.1038/oby.2005.65. 

37. Anderson, E.; Durstine, J.L. Physical activity, exercise, and chronic diseases: A brief review. Sports Med. Health Sci. 2019, 1, 3–
10, doi:10.1016/j.smhs.2019.08.006. 

38. Sarafidis, P.A.; McFarlane, S.I.; Bakris, G.L. Gender disparity in outcomes of care and management for diabetes and the 
metabolic syndrome. Curr. Diabetes Rep. 2006, 6, 219–224. 

39. Gao, J.; Zheng, P.; Jia, Y.; Chen, H.; Mao, Y.; Chen, S.; Wang, Y.; Fu, H.; Dai, J. Mental health problems and social media exposure 
during COVID-19 outbreak. PLoS ONE 2020, 15, e0231924, doi:10.1371/journal.pone.0231924. 

40. Bélair, M.A.; Kohen, D.E.; Kingsbury, M.; Colman, I. Relationship between leisure time physical activity, sedentary behaviour 
and symptoms of depression and anxiety: Evidence from a population-based sample of Canadian adolescents. BMJ Open 2018, 
8, e021119, doi:10.1136/bmjopen-2017-021119. 

41. Schwendinger, F.; Pocecco, E. Counteracting physical inactivity during the COVID-19 pandemic: Evidence-based 
recommendations for home-based exercise. Int. J. Env. Res. Public Health 2020, 17, 3909, doi:10.3390/ijerph17113909. 

42. Vancini, R.L.; Andrade, M.S.; Viana, R.B.; Nikolaidis, P.T.; Knechtle, B.; Campanharo, C.R.V.; de Almeida, A.A.; Gentil, P.; de 
Lira, C.A.B. Physical exercise and COVID-19 pandemic in PubMed: Two-months of dynamics and one-year of original scientific 
production. Sports Med. Heal. Sci. 2021, 3, 80–92. 


	1. Introduction
	2. Materials and Methods
	2.1. Questionnaire
	2.2. Participants
	2.3. Ethical Approval
	2.4. Statistical Analysis

	3. Results
	4. Discussion
	5. Conclusions
	References

