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Abstract. — OBJECTIVE: The COVID-19 pan-
demic has had significant consequences on
public health and lifestyle and has negative-
ly affected mental health and the level of physi-
cal activity worldwide. This study examined the
impact of reopening fitness centers and nones-
sential services and introducing flexible mea-
sures to ensure social distancing on physical
activity and mental health.

MATERIALS AND METHODS: This was a lon-
gitudinal study. A self-administered question-
naire, including personal, behavioral, physical
activity, perception of health, and mood state dis-
order information, was answered by 128 Brazil-
ians in June 2020 (during severe restrictive mea-
sures) and again in April 2021 (after fitness cen-
ters and nonessential services were reopened).

RESULTS: The restriction level adopted in
April 2021 was significantly lower than that in
June 2020 (p<0.001). The level of physical ac-
tivity (p<0.001) and health status perception
(p<0.001) decreased from June 2020 to April
2021. The median values for depression and
anxiety did not differ across the study period.

CONCLUSIONS: The level of physical activ-
ity was reduced during the COVID-19 pandem-
ic, and anxiety and depression were not im-
proved following less restrictive social distanc-
ing measures and the reopening of fithess cen-
ters. Thus, the return to a prepandemic level of
physical activity and mental health status may
not be automatic. The results presented here-
in suggest that the decrease in physical activity
observed in the population may be challenging
in the postpandemic period.
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Introduction

Coronavirus disease (COVID-19) is an infec-
tious disease caused by the severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2).
The first case was reported in December 2019 in
Wuhan, China. COVID-19 spread throughout Eu-
rope and America and eventually the rest of the
world"2. In Brazil, the first case was reported in
February 2020, and on March 11, 2020, the World
Health Organization (WHO) declared COVID-19
a pandemic’.

The mode of transmission of SARS-CoV-2
is predominantly person-to-person, and the vi-
rus can be spread from an infected person by
droplets and aerosols during coughing, talking,
or breathing. To contain the spread of the vi-
rus, several countries have adopted measures
of social distancing and personal hygiene (use
of masks and hand hygiene). Social distancing
in Brazil and several other countries world-
wide was achieved through lockdown. In Brazil,
lockdown measures were implemented in mid-
March 2020, with the closing of nonessential
services such as stores, parks, clubs, gyms, and
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schools*. These measures had significant conse-
quences on public health, economy, and politics.
Regarding public health, a negative impact on
mental health (with a consequent increase in
depression and anxiety) and on the level of phys-
ical activity has been observed>*.

Physical inactivity has been considered a pan-
demic since 2012. Evidence suggests that 6% to
10% of all deaths from noncommunicable dis-
eases can be attributed to a sedentary lifestyle’.
Moreover, physical inactivity is an important
risk factor for the development and progression
of cardiovascular diseases, obesity, depression,
anxiety, arterial hypertension, diabetes, and pre-
mature death®. Furthermore, physical inactivi-
ty, hypertension, obesity, and diabetes are also
considered risk factors for the development of
severe COVID-19, with increased hospitalization
and mortality in the population. Therefore, the
current world scenario is worrisome because the
pandemic had led to an increase in a sedentary
lifestyle. Physical inactivity is an important risk
factor for the negative outcome of COVID-19, but
it can be modified’.

In addition to the decreasing level of physical
activity, damage to the mental health of the pop-
ulation is also a concern; several studies show
that the COVID-19 pandemic and an extended
period of quarantine due to the pandemic were
associated with higher levels of depression and
anxiety'™'". Furthermore, a recent publication'
calls the attention on an additional psychiatric
epidemic, which occurs alongside the COVID-19
pandemic, and necessitates the attention of the
global health community.

After the initial rules for social distancing in
Brazil, which were introduced in mid-March,
the Sao Paulo Plan was implemented in the state
of Sao Paulo, a strategy to safely resume the
State’s economy during the pandemic that began
in June, 2020". Based on the average occupancy
rate of intensive care unit beds exclusively for
patients with COVID-19, the number of new
admissions in the same period, and the number
of deaths, each region of the State was placed
under one of five alert levels that ranged from
severe restrictions to more flexible ones accord-
ing to the data, giving therefore autonomy to
each municipality and region. Exercise facilities
and fitness centers could be reopened for regions
in phase 3 and above (with a limited capacity of
people and prior scheduling), which began in
some regions' on July 6, 2020. Since Brazil is
an extensive country with different local reali-

3378

ties, it was advised by the Ministry of Health to
use this type of assessment in other States and
municipalities'.

Several months after the implementation of the
Sado Paulo Plan, and the initiation of vaccination
in Brazil, in January 2021, nonessential services,
shopping malls, gyms, clubs, and parks were
progressively reopened, and the strict recommen-
dations to avoid leaving home were made flexible.
However, it is not known if this new scenario, i.e.
the flexibility of rules for social distancing that
culminated in a reduction in physical activity'
and increased levels of anxiety and depression!?,
will be able to positively impact the population’s
level of physical activity and mental health.

Thus, the primary aim of the present study was
to compare the levels of physical activity, depres-
sion, and anxiety in the population between two
periods — June 2020 (severe regulations for social
distancing and no nonessential services), and
April 2021 (flexible regulations for social distanc-
ing and reopening of nonessential services). It
had been hypothesized that after the introduction
of flexible regulations for social distancing, the
level of physical activity in the population would
have increased, while that of depression and anx-
iety would have decreased.

Materials and Methods

Study Design

This was a longitudinal study. Data collection
was carried out in two different times using an
online structured questionnaire. The question-
naire was shared by Google Forms (digital plat-
form). The same participants answered the same
questionnaire in two different times — between
June 2 and June 12, 2020, and between April
22 and April 25, 2021. At the time of the first
questionnaire, WHO data indicated that Brazil
had 180,000 new cases per day and 7,148 deaths
per day (June 1, 2020). In the second moment of
data collection, WHO data indicated that Bra-
zil presented 463,000 new cases per day and
21,094 deaths per day (April 22, 2021)". In the
second half of March, the Brazilian government
had introduced emergency restrictions across the
country with the closing of schools, universities,
parks, and nonessential services and in June 2020
these measurements were still in place. When
the questionnaire was repeated (in April 2021),
the Brazilian government had already adopted
a flexible approach to the measures, reopening
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nonessential services while maintaining some
restrictions, such as reduced work hours and a
limited number of people in functional areas such
as gyms, clubs, and parks.

Questionnaire

The questionnaire was self-reported in Bra-
zilian Portuguese and contained five sections. In
the first section, general data were collected from
the participants, such as sex (male or female),
open-ended questions about age (in years), body
mass (in kg), and height (in cm).

In the second section, behavioral data during
the quarantine period were collected. The first
question was a multichoice question about the
level of restriction, specifically for routine activ-
ities (completely adhered to the social distancing
recommendations; maintained partial restriction,
leaving only for essential non-work activities;
maintained partial restriction, leaving only for
essential activities including work activities; and
did not adhere to the social distancing recom-
mendations). For data analysis, a score from 1 to
4 was proposed, where 1 referred to the strictest
level of restrictions and 4 referred to the lowest
level of restrictions.

The third section was a self-assessment of the
participant’s health during the quarantine period.
This section started with a self-assessment of
their current health status, which was classified as
excellent, very good, good, fair, bad, or very bad.
For analysis, a score of from 0 to 5 was proposed,
with 0 being very bad and 5 being excellent.

The fourth section assessed the physical activi-
ty levels using the International Physical Activity
Questionnaire (IPAQ). The IPAQ is an instrument
recommended by the WHO since 1998, with its
result internationally validated and accepted, val-
idated for Brazilian Portuguese in 2001'®. Based
on the data obtained by the participants’ respons-
es, the level of physical activity was classified
into 5 categories'®. 1) Very active: those who en-
gaged in vigorous activity 5 days/week, > 30 min
per session or > 3 days/week and > 20 min per
session + moderate activity > 5 days/week and >
30 min per session. 2) Active: those who practice
vigorous activity > 3 days/week and > 20 min per
session or moderate activity > 5 days/week and >
30 min per session or a combination of > 5 days/
week and > 150 min/week between moderate +
vigorous activity. 3) Irregularly active: those who
practice physical activity but the frequency or du-
ration is insufficient to be classified as active. 4)
Irregularly active B: those who practice physical

activity but the frequency and duration are in-
sufficient to be classified as active. 5) Not active:
those who do not practice any physical activity
for more than 10 continuous minutes during the
week. For data analysis, a score from 0 to 4 was
proposed, where 0 referred to the lowest level of
activity (not active) and 4 to the highest level of
activity (very active).

The fifth section was used to screen for pos-
sible mood disorders. Two tools were applied for
this analysis: the Patient Health Questionnaire-9
and the General Anxiety Disorder-7 question-
naire.

The Patient Health Questionnaire-9 was vali-
dated for the Brazilian Portuguese language and
used to identify the risk of depression'. The ques-
tionnaire had a score ranging from 0 to 27. A score
of <4 suggested minimal depression, scores from
5 to 9 suggested mild depression, scores from 10
to 14 suggested moderate depression, scores from
15 to 19 suggested moderate-to-severe depres-
sion, and scores from 20 to 27 suggested severe
depression. For data analysis, a score from 0 to 4
was used, where 0 corresponded to minimal de-
pression and 4 corresponded to severe depression.

The General Anxiety Disorder-7 questionnaire
was validated for the Brazilian Portuguese lan-
guage and used to identify possible generalized
anxiety disorders?. The questionnaire had scores
ranging from 0 to 21. A score of < 4 suggested
no anxiety disorder, scores from 5 to 9 suggest-
ed mild anxiety, scores from 10 to 14 suggested
moderate anxiety, and scores from 15 to 21
suggested severe anxiety. For data analysis, a
score from 0 to 3 was used, where 0 represented
the lowest score, suggesting the absence of an
anxiety disorder, while 3 represented the highest
score, suggesting a severe anxiety disorder.

Participants

Participants of both sexes were invited to par-
ticipate in the study through e-mail, websites
and social networks (Instagram, Facebook, and
WhatsApp), shared by researchers and also by
institutions involved in the research. It was a con-
venience sample. The invitation contained a link
to access the questionnaire shared on the Google
Forms digital platform. The access link for the
second questionnaire was directly sent by email
to those who answered the first questionnaire.

The inclusion criteria for the study were an
age >18 years and the Brazilian citizenship. The
exclusion criteria were incomplete questionnaires
and the inability to complete both the question-
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naires (June 2020 and April 2021). Individuals
from 16 Brazilian States and the Federal District
answered the questionnaire. The first question-
naire (June 2020) had 2,140 responses; 287 were
excluded for being incomplete or duplicated;
thus, there were 1,853 participants. The second
questionnaire (April 2021) had 574 responses,
of which 130 respondents had also answered the
first questionnaire. The 130 participants who had
answered both the questionnaires were included
in the analysis during our study. Of these 130
responses, | was excluded for being incomplete,
resulting in a total of 129 participants (average
age 38.9+13.0 years, average weight 70.2+13.5 kg,
and average height 168.2+8.8 cm) being enrolled
in the study.

Ethics Approval and
Consent to Participate

The study was approved by the Human Re-
search Ethics Committee of the Federal Univer-
sity of S@o Paulo (approval number: 4.073.442)
and conformed to the principles outlined in the
Declaration of Helsinki. Before responding to the
questionnaire, participants were required to read
and sign an informed written consent. If they
agreed to participate in the study, the participants
provided an e-mail, which served to verify the
duplicity of the answers. Informed consent was
obtained from all individual participants included
in the study.

Statistical Analysis

According to the Kolmogorov-Smirnov test,
none of the variables presented a normal distribu-
tion. For this reason, variables were expressed as
medians and interquartile ranges. The Wilcoxon
signed-rank test was used to compare measures
collected in the first (June 2020) and in the sec-
ond (April 2021) questionnaire. The McNemar
test was employed to compare the frequency of
each answer regarding the adopted restriction

level, physical activity level, health perception,
depression, and anxiety level. Statistical analysis
was performed using SPSS v 21.0 (IBM Corp.,
Armonk, NY, USA). In all comparisons, p-val-
ues<5% were considered statistically significant.

Results

From June 2020 to April 2021, the participants
showed no significant changes in body mass
(p=0.351). The median of the restrictions level
adopted in June 2020 was 2, corresponding to
partial restrictions (leaving only for essential
non-work activities) and in April 2021 it was 3,
thus still corresponding to partial restrictions
(leaving only for essential and work activities).
The restrictions level was significantly higher in
June 2020 than in April 2021 (p<0.001). Physical
activity level (p<0.001) and health status per-
ception (p<0.001) decreased significantly from
June 2020 to April 2021. The median physical
activity level was “active” (score 4) in June 2020,
and irregularly active A (score 3) in April 2021.
The median health status perception was good
(score 4), but the interquartile interval decreased.
The median values for depression and anxiety
levels did not significantly differ between the two
groups (Table I).

The number of respondents and the percentage
values of each answer for each question (restric-
tions level, physical activity level, perception of
health, and depression and anxiety level) in June
2020 and April 2021 are shown in Table II.

The proportion of participants who answered
that there was a significant reduction in the re-
strictions level in April 2021, as compared to
June 2020, were those who initially responded
that they were completely restricted (p=0.002)
or allowed for essential activities (p=0.001). As
a result of the reduction in the level of social re-
strictions, we found a significant increase in the

Table 1. Comparison of the levels of restriction, physical activity, health perception, depression, and anxiety levels during the
two periods of data collection during the pandemic (June 2020 vs. April 2021).

June 2020 April 2021 p-value
Restriction level 2 (2-3) 3(2-3) <0.001*
Physical activity level 4(3-4) 3(3-4) <0.001*
Health perception level 4 (4-5) 4 (3-4) <0.001*
Depression level 1(0-2) 1(0-2) 0.458
Anxiety level 1(0-2) 1 (0-1) 0.108

*p < 0.05 (comparison between June 2020 and April 2021). Data are presented as median (interquartile interval).
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Table Il. Percentage values for the sample population between June 2020 and April 2021.

Variables June/2020 (n = 128) April/2021 (n = 128) p-value
Restriction level
Completely adhered to the social 12 (9.3%) 2 (1.6%)* 0.002%*
distancing recommendations
Maintained partial restriction, leaving 71 (55.0%) 51 (39.8%)* <0.01*
only for essential non-work activities
Maintained partial restriction, leaving 38 (8.9%) 61 (47.7%)* <0.01*
only for essential activities including
work activities
Did not adhere to the social 8 (6.2%) 14 (10.9%) 0.180
distancing recommendations
IPAQ level
Not active 0 (0%) 6 (4.7%) -
Irregularly active B 8 (6.2%) 13 (10.1%) 0.320
Irregularly active A 5(3.9%) 7 (5.4%) 0.754
Active 39 (30.2%) 45 (34.9%) 0.430
Very active 77 (59.7%) 58 (45.0%) 0.003*
Health perception level
Very bad 0 (0%) 0 (0%) -
Bad 0 (0%) 8 (6.2%) -
Regular 8 (6.2%) 16 (12.4%) 0.096
Good 16 (12.4%) 40 (31.0%) <0.001*
Very good 60 (46.5%) 40 (31.0%) 0.008*
Excellent 45 (34.9%) 25 (19.4%) 0.004*
Anxiety (GAD-7)
No disorder 49 (38.0%) 60 (46.5%) 0.04*
Mild 39 (30.2%) 38 (29.5%) 1.00
Moderate 29 (22.5%) 14 (10.9%) 0.006*
Severe 12 (9.3%) 17 (13.2%) 0.359
Depression (PHQ-9)
Minimal 37 (28.7%) 50 (38.8%) 0.01*
Mild 48 (37.2%) 37 (28.7%) 0.126
Moderate 25 (19.4%) 22 (17.1%) 0.728
Moderately severe 14 (10.9%) 9 (7.0%) 0.302
Severe 5(3.9%) 11 (8.5%) 0.07

*p < 0.05 (comparison between June/2020 and April/2021); IPAQ (International Physical Activity Questionnaire); GAD-7
(General Anxiety Disorder-7); PHQ-9 (Patient Health Questionnaire-9).

number of participants who reported a partial re-
striction, leaving for essential activities and work
activities (p<0.001). We did not find a significant
difference among the participants who reported
that they were not adhering to the social dis-
tancing recommendations between the evaluated
periods (p=0.180) (Table II).

The proportion of participants who were very
active in June 2020 decreased significantly in
April 2021 (p=0.003). Furthermore, the propor-
tion of participants who evaluated their health
status as excellent or very good also decreased
significantly between June 2020 and April 2021
(p=0.005 and p<0.001, respectively) (Table II).
There was a significant increase in the proportion
of participants who reported good health status
between the two time points (p<0.001). There
was no significant difference between the partici-

pants who reported regular health status between
the two time points (Table II). Despite the fact
that the median values for depression and anxiety
levels did not differ between the two periods,
there was a significant decrease in the number of
participants who were classified as having mod-
erate anxiety and a significant increase in those
with no anxiety in the second evaluation (April
2021). In addition, there was a significant increase
in the number of participants with minimal de-
pression in April 2021, as compared to June 2020.

Discussion
The main results found in this study were as

follows: from June 2020 to April 2021 (1) there
was a reduction in the number of individual
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restrictive measures adopted, (2) there was a
reduction in the level of physical activity, (3)
the perception of individual health worsened,
and (4) there was no significant difference in
the median values for anxiety and depression.
Therefore, our initial hypothesis was not con-
firmed.

The level of social distancing measurements
that were adopted by those who participated in the
present study reduced significantly in the second
evaluation. In June 2020, 9.3% of the participants
reported to be abiding by full indoor restrictions,
but in April 2021, this number decreased to 1.6%.
In addition, the number of participants who re-
ported that they were partially restricted, leaving
their homes only for essential nonworking activ-
ities, significantly reduced from 55.0% to 39.8%.
Consequently, the number of participants leaving
their homes for work-related activities increased
from 28.9% to 47.7%. Data from the WHO and
the Brazilian Ministry of Health showed that even
in April 2021, the number of cases and deaths
from COVID-19 remained high in Brazil'"'. The
Brazilian Institute of Geography and Statistics
data from September 2020 reported a reduction
in the level of strictly isolated people. Despite a
high rate of infection and death from COVID-19
in April 2021, people had decreased their level of
social distancing measures. The beginning of the
vaccination process, which was initiated in Brazil
in January 2021, and the financial and work needs
may have contributed to the reduction in the level
of restrictions.

The level of physical activity significantly
reduced from June 2020 to April 2021 among
those who were classified as very active. In June
2020, 59.7% of the participants were classified
as very active, and by April 2021, the percentage
decreased to 45.0%. Several previous studies
showed that at the beginning of the COVID-19
pandemic, after the adoption of measures of so-
cial distancing, there was a significant reduction
in the population’s physical activity level'®*.
The present study hypothesized that when fewer
COVID-19 restrictive measures would be ad-
opted for social distancing there would be an
increase in the level of physical activity among
the population. However, this hypothesis has
not yet been confirmed. Instead, the present
results demonstrated an additional decrease in
physical activity levels during the pandemic
period. The closing of gyms, clubs, and parks
during the COVID-19 pandemic was identified
in several studies>®?* as being one of the factors

responsible for the decrease in the population’s
level of physical activity, but their reopening
during periods of flexibility did not positively
impact the level of physical activity. Similarly, it
was observed in the United Kingdom that even
after relaxing social distancing restrictions and
reopening nonessential services, there was a
reduction in the level of physical activity, espe-
cially among young and very active people®. In
this study, it was not possible to establish why
this pattern was observed.

Regular physical activity is associated with
several health benefits; however, to obtain health
benefits, the WHO recommends performing
150-300 minutes of moderate-intensity aero-
bic physical activity or at least 75-150 minutes
of vigorous-intensity aerobic physical activity,
or an equivalent combination of moderate and
vigorous activity per week plus at least 2 days
of moderate-intensity muscle strengthening. For
additional health benefits, the recommendation
is to increase moderate-intensity aerobic activ-
ities to >300 minutes or vigorous-intensity ac-
tivity to >150 minutes?. A sedentary lifestyle is
the fourth leading cause of death worldwide and
6% to 10% of all deaths from chronic diseases
can be attributed to it. In the current COVID-19
pandemic, patients presenting chronic diseases,
such as hypertension, diabetes mellitus 2, obesi-
ty, and cardiovascular diseases, are more likely
to experience a severe COVID-19 outcome?.
Patients who were diagnosed with COVID-19
and had a sedentary lifestyle had a greater
chance of hospitalization, intensive care unit
admission, and death when compared to patients
who followed the WHO physical activity recom-
mendation’; hence, regular physical activity is
an important protective factor in controlling risk
factors, associated with negative outcomes in
patients with COVID-19, such as hypertension,
diabetes mellitus 2, obesity, cardiovascular dis-
eases and cancer®. Therefore, a decrease in the
level of physical activity is worrisome during
the current situation.

Leaving behind a sedentary lifestyle and re-
turning to prepandemic levels of physical activity
appears to be challenging, and the present results
indicate that this return is not automatic. Thus,
significant efforts may be required to reduce sed-
entary lifestyles in the postpandemic world.

In addition to the reduction i of physical activ-
ity, the perception of individual health worsened
in April 2021, despite fewer social restrictions.
In June 2020, 34.9% of participants reported
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excellent health, and in April 2021, that num-
ber had decreased to 19.4%. Similarly, in June
2020, 46.5% reported having very good health,
and this percentage decreased to 31.0% in April
2021. Although it is not possible to state whether
this worsening was due to a decrease in physical
activity, the health benefits of regular physical
activity involve a reduction in the symptoms of
anxiety and depression, improved self-esteem,
improved aerobic capacity, and better control of
chronic diseases®®*.

Another important finding from the present
study was that the anxiety and depression symp-
toms level did not change between June 2020 and
April 2021.

A recent systematic review study’® showed
that the restriction level of mobility was associ-
ated with the prevalence of anxiety and depres-
sion, therefore, a reduction in these levels was
expected in the population studied. However,
there are other factors that are also associated
with anxiety and depression in addition to a
restricted level of mobility. Specifically, daily
COVID-19 infection rates were also a factor that
showed a significant association with anxiety
and depression levels. In this direction, the num-
ber of new cases per day (463,000) and also the
number of deaths per day (21,094) that occurred
in April 2021 was much higher than the number
of new cases per day (180,000) and the number
of deaths per day (7,148) that occurred in June
2020". Therefore, it is evident that a single cause
cannot attribute the damage to the mental health
of the population. In the same direction, the ob-
served decrease in physical activity levels may
also be a factor that made it difficult to improve
the population’s mental health, as it was previ-
ously demonstrated?'.

The decrease in the level of physical activity,
a decrease in the perception of health, and un-
changed levels of anxiety and depression, even
after fewer social restrictions, reinforce the need
to formulate strategies to promote and encourage
physical activity and to improve mental health
during and after the pandemic. The present re-
sults indicate that a natural return to prepandem-
ic levels is not possible. A previous study®' has
demonstrated that the use of virtual platforms
and the purchase of home gym equipment during
the pandemic had increased the level of physical
activity in the population. The use of these tools
could be encouraged to increase or maintain the
minimum level of physical activity required for
health benefits.

Conclusions

The level of physical activity was reduced
during the COVID-19 pandemic period and anxi-
ety and depression levels had not increased, even
with fewer social distancing restrictions and the
reopening of gyms, parks, and clubs. These data
demonstrate that despite fewer restrictive mea-
sures, it should not be assumed that the return
to prepandemic levels of physical activity and
mental health will be automatic and that interven-
tions are not needed. The results obtained in this
study show the need for public policies to publi-
cize the importance of exercising and encourage
physical activity during and after the pandemic,
in addition to alerting the population about the
importance of mental health. The use of tools
such as virtual apps and home gym equipment
can encourage the population to exercise. Further
prospective studies should be conducted to assess
the impact that lifestyle changes imposed by the
pandemic will have on the population’s sedentary
behavior and create strategies to encourage a
return to regular physical activity. Finally, the re-
sults presented herein suggest that there will be a
challenging scenario in the postpandemic period
regarding physical activity.

Conflict of Interest
The Authors declare that they have no conflict of interests.

Acknowledgements

This study was financed in part by the Coordenagdo de
Aperfeicoamento de Pessoal de Nivel Superior - Brasil
(CAPES) [Finance Code 001].

Funding
None.

References

1) Holshue ML, DeBolt C, Lindquist S, Lofy KH, Wi-
esman J, Bruce H, Spitters C, Ericson K, Wilker-
son S, Tural A, Diaz G, Cohn A, Fox L, Patel A,
Gerber SI, Kim L, Tong S, Lu X, Lindstrom S, Pal-
lansch MA, Weldon WC, Biggs HM, Uyeki TM,
Pillai SK. First case of 2019 novel coronavirus in
the United States. N Engl J Med 2020; 382: 929-
936.

2) Stoecklin SB, Rolland P, Silue Y, Mailles A,
Campese C, Simondon A, Mechain M, Meurice
L, Nguyen M, Bassi C, Yamani E, Behillil S, Is-



B.C. Gimenes Marfori, C.A. Barbosa de Lira, R.L. Vancini, et al

5)

6)

10)

mael S, Nguyen D, Malvy D, Frangois XL, Georg-
es S, Lazarus C, Tabai A, Stempfelet M, Enouf
V, Coignard B, Levy-Bruhl D. First cases of coro-
navirus disease 2019 (COVID-19) in France: Sur-
veillance, investigations and control measures.
Eurosurveillance 2020; 25(6): pii=2000094. Ber-
nard Stoecklin S, Rolland P, Silue Y, Mailles A,
Campese C, Simondon A, Mechain M, Meurice
L, Nguyen M, Bassi C, Yamani E, Behillil S, Is-
mael S, Nguyen D, Malvy D, Lescure FX, Georg-
es S, Lazarus C, Tabai A, Stempfelet M, Enouf
V, Coignard B, Levy-Bruhl D; Investigation
Team. First cases of coronavirus disease 2019
(COVID-19) in France: surveillance, investigations
and control measures, January 2020. Euro Sur-
veill 2020; 25: 2000094.

Cavalcante JR, Cardoso-dos-Santos AC, Bremm
JM, Lobo AP, Macario EM, Oliveira WK, Franca
GVA. COVID-19 no Brasil: evolugédo da epidemia
até a semana epidemioldgica 20 de 2020. Epide-
miol e Servigos Saude 2020; 29: e2020376.

Aquino EML, Silveira IH, Pescarini JM, Aquino
R, Souza-Filho JA, Rocha AS, Ferreira A, Vic-
tor A, Teixeira C, Machado DB, Paixao E, Alves
FJO, Pilecco F, Menezes G, Gabrielli L, Leite L,
Almeida MCC, Ortelan N, Fernandes QHRF, Or-
tiz RJF, Palmeira RN, Pinto Junior EP, Aragéo E,
Souza LEPF, Barral Netto M, Teixeira MG, Barre-
to ML, Ichihara MY, Lima RTRS. Social distanc-
ing measures to control the COVID-19 pandemic:
Potential impacts and challenges in Brazil. Cienc
e Saude Coletiva 2020; 25: 2423-2446.

Wilke J, Mohr L, Tenforde AS, Edouard P, Fossati
C, Gonzalez-Gross M, Ramirez CS, Laifio F, Tan
B, Pillay JD, Pigozzi F, Jimenez-Pavon D, Novak
B, Jaunig J, Zhang M, Poppel MV, Heidt C, Will-
wacher S, Yuki G, Lieberman DE, Vogt L, Ver-
hagen E, Hespanhol L, Hollander K. A Pandem-
ic within the Pandemic? Physical Activity Levels
Substantially Decreased in Countries Affected by
COVID-19. Int J Environ Res Public Health 2021;
18: 2235.

Lesser IA, Nienhuis CP. The impact of COVID-19
on physical activity behavior and well-being of ca-
nadians. Int J Environ Res Public Health 2020; 17:
3899.

Kohl HW, Craig CL, Lambert EV, Inoue S, Alkan-
dari JR, Leetongin G, Kahlmeier S. The pandem-
ic of physical inactivity: Global action for public
health. Lancet 2012; 380: 294-305.

Park JH, Moon JH, Kim HJ, Kong MH, Oh YH.
Sedentary Lifestyle: Overview of Updated Evi-
dence of Potential Health Risks. Korean J Fam
Med 2020; 41: 365-373.

Sallis R, Young DR, Tartof SY, Sallis JF, Sall J, Li
Q, Smith GN, Cohen DA. Physical inactivity is as-
sociated with a higher risk for severe COVID-19
outcomes: a study in 48 440 adult patients. Br J
Sports Med 2021; 55: 1099-1105.

Puccinelli PJ, Costa TS, Seffrin A, Lira CAB,
Vancini RL, Nikolaidis PT, Knechtle B, Rosemann
T, Hill L, Andrade MS. Reduced level of physical

11)

12)

13)

14)

15)

16)

17)

18)

19)

activity during COVID-19 pandemic is associat-
ed with depression and anxiety levels: an inter-
net-based survey. BMC Public Health 2021; 21:
613.

Shah SMA, Mohammad D, Qureshi MFH, Ab-
bas MZ, Aleem S. Prevalence, Psychological Re-
sponses and Associated Correlates of Depres-
sion, Anxiety and Stress in a Global Population,
During the Coronavirus Disease (COVID-19) Pan-
demic. Community Ment Health J 2021; 57: 101-
110.

Hossain MM, Tasnim S, Sultana A, Faizah F, Ma-
zumder H, Zou L, McKyer ELJ, Ahmed HU. Ma
P. Epidemiology of mental health problems in
COVID-19: a review. F1000Research 2020; 9: 636.

Plano Sdo Paulo, https://www.saopaulo.sp.gov.
br/planosp/ (accessed 6 October 2021).

G1. Academias poderao reabrir em SP para au-
las individuais e com 30% da capacidade em ci-
dades na fase amarela; veja regras, https:/g1.
globo.com/sp/sao-paulo/noticia/2020/07/03/aca-
demias-poderao-reabrir-em-sp-para-aulas-indi-
viduais-e-com-30percent-da-capacidade-em-ci-
dades-na-fase-amarela-veja-regras.ghtml (2020,
accessed 6 October 2021).

Agéncia Saude. Distanciamento social depende
de capacidade de resposta a pandemia, https:/
www.gov.br/saude/pt-br/assuntos/noticias/distan-
ciamento-social-depende-de-capacidade-de-re-
sposta-a-pandemia (2020, accessed 6 October
2021).

Ammar A, Brach M, Trabelsi K, Chtourou H,
Boukhris O, Masmoudi L, Bouaziz B, Bentlage
E, How D, Ahmed M, Miller P, Miller N, Aloui
A, Hammouda O, Paineiras-Domingos L, Braak-
man-Jansen A, Wrede C, Bastoni S, Pernambu-
co C, Mataruna L, Taheri M, Irandoust K, Khacha-
rem A, Bragazzi N, Chamari K, Glenn J, Bott N,
Gargouri F, Chaari L, Batatia H, Ali G, Abdelkarim
O, Jarraya M, El Abed K, Souissi N, Gemert-Pi-
jnen LV, Riemann B, Riemann L, Moalla W, Go6-
mez-Raja J, Epstein M, Sanderman R, Schulz S,
Jerg A, Al-Horani R, Mansi T, Jmail M, Barbosa
F, Ferreira-Santos F, Simunic¢ B, PiSot R, Gaggioli
A, Bailey S, Steinacker J, Driss T, Hoekelmann A.
Effects of COVID-19 Home Confinement on Eat-
ing Behaviour and Physical Activity: Results of
the ECLB-COVID19 International Online Survey.
Nutrients 2020; 12: 1583.

Brazil situation COVID 19. World Health Organi-
zation, https://covid19.who.int/region/amro/coun-
try/br (accessed 22 June 2021).

Questionario internacional de atividade fisica (IP-
AQ): estudo de validade e reprodutibilidade no
Brasil. Rev Bras Atividade Fisica Saude 2012; 6:
5-18.

Santos IS, Tavares BF, Munhoz TN, Almeida LSP,
Silva NTB, Tams BD, Patella AM, Matijasevich A.
Sensibilidade e especificidade do Patient Health
Questionnaire-9 (PHQ-9) entre adultos da popu-
lacdo geral. Cad Saude Publica 2013; 29: 1533-
1543.



Physical activity and restrictions during the COVID-19 outbreak in Brazil

20)

21)

22)

23)

24)

25)

Moreno AL, DeSousa DA, Souza AMFLP, Manfro
GG, Salum GA, Koller SH, Osorio FL, Crippa JAS.
Factor structure, reliability, and item parameters
of the Brazilian-Portuguese version of the GAD-7
questionnaire. Temas em Psicol 2016; 24: 367-376.

Painel Coronavirus. Ministério da Saude, https://
covid.saude.gov.br (accessed 22 June 2021).

Cai para 33,8 milhdes nimero de pessoas rigoro-
samente isoladas na pandemia | Agéncia de Noti-
cias | IBGE. IBGE, https://agenciadenoticias.ibge.
gov.br/agencia-noticias/2012-agencia-de-noti-
cias/noticias/29126-cai-para-33-8-milhoes-nu-
mero-de-pessoas-rigorosamente-isoladas-na-
pandemia?utm_source=covid19&utm_medi-
um=hotsite&utm_campaign=covid_19 (2020, ac-
cessed 22 June 2021).

Hall G, Laddu DR, Phillips SA, Lavie CJ, Arena
R. A tale of two pandemics: How will COVID-19
and global trends in physical inactivity and sed-
entary behavior affect one another? Prog Cardio-
vasc Dis 2021; 64: 108-110.

Constandt B, Thibaut E, De Bosscher V, Scheerd-
er J, Ricour M, Willem A. Exercising in Times of
Lockdown: An Analysis of the Impact of COVID-19
on Levels and Patterns of Exercise among Adults
in Belgium. Int J Environ Res Public Health 2020;
17: 4144,

McCarthy H, Potts HWW, Fisher A. Physical Activ-
ity Behavior Before, During, and After COVID-19
Restrictions: Longitudinal Smartphone-Tracking
Study of Adults in the United Kingdom. J Med In-
ternet Res 2021; 23: €23701.

26)

27)

28)

29)

30)

31)

Bull FC, Al-Ansari SS, Biddle S, Borodulin K,
Buman MP, Cardon G, Carty C, Chaput JP,
Chastin S, Chou R, Dempsey PC, DiPietro L,
Ekelund U, Firth J, Friedenreich CM, Garcia L,
Gichu M, Jago R, Katzmarzyk PT, Lambert E,
Leitzmann M, Milton K, Ortega FB, Ranasing-
he C, Stamatakis E, Tiedemann A, Troiano RP,
Ploeg HPV, Wari V, Willumsen JF. World Health
Organization 2020 guidelines on physical activ-
ity and sedentary behaviour. Br J Sports Med
2020; 54: 1451-1462.

Siordia JA. Epidemiology and clinical features of
COVID-19: A review of current literature. Journal
of Clinical Virology 2020; 127: 104357.

Kvam S, Kleppe CL, Nordhus IH, Hovland A.
Exercise as a treatment for depression: A me-
ta-analysis. Journal of Affective Disorders 2016;
202: 67-86.

Barbour KA, Edenfield TM, Blumenthal JA. Exer-
cise as a treatment for depression and other psy-
chiatric disorders: A review. J Cardiopulm Reha-
bil Prev 2007; 27: 359-367.

Mental Disorders Collaborators. Global preva-
lence and burden of depressive and anxiety dis-
orders in 204 countries and territories in 2020 due
to the COVID-19 pandemic. Lancet 2021; 398:
1700-1712.

Fearnbach SN, Flanagan EW, Héchsmann C,
Beyl R, Altazan AD, Martin CK, Redman LM. Fac-
tors Protecting against a Decline in Physical Ac-
tivity during the COVID-19 Pandemic. Med Sci
Sport Exerc 2021; 53: 1391-1399.



