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Objective: This study aimed to evaluate how social distancing measures affected physical activity (PA)
patterns in adults from Rio Grande do Sul, Brazil.
Methods: Participants were recruited from social and local media campaigns, contacts with private and
public universities, as well as research personal contacts across the state. PA was assessed before
(retrospectively) and during social distancing. Frequency (days per week) and time (minutes per day)
were asked to those participants who practiced PA. Two PA variables were built to each time-frame
(before and during social distancing): 1) any PA (yes/no question), and 2) sufficient PA (based on the
150 min/week cut-off point).
Results: Overall, 2321 participants answered the questionnaire. Any and sufficient PA decreased from
before to during social distancing (22.3% and 17.0%, respectively). A linear increase of activity during
social distancing was observed in participants who practiced up to 400 min or less of PA per week before
social distancing. Regarding associated factors, female, overweight/obese and diagnosed chronic disease
participants were less likely to practice any or sufficient PA during social distancing when compared to
the period before.
Conclusion: PA practice (both any and sufficient) decreased in Southern Brazil in the first months of
social distancing. Women, overweight/obese and chronic diseased participants showed a higher decrease
in PA compared to other groups. Finally, those participants who practiced PA before social distancing
were more likely to continue practicing during COVID-19 pandemic.

© 2021 The Society of Chinese Scholars on Exercise Physiology and Fitness. Published by Elsevier
(Singapore) Pte Ltd. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

The coronavirus disease (COVID-19) pandemic strongly
impacted several health systems around the world. Even countries
with robust health systems, such as England and Germany were
challenged by the virus.1 Unlike other countries, which are up
ahead in their vaccine plan, Brazil is at a slow pace staying behind
other countries, such as Chile.2 Health workers and at-risk groups
(e.g. elderly) were vaccinated first, as stated by the Brazilian
on, Federal University of Pe-
6055-630, Brazil.
. Caputo).
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es/by-nc-nd/4.0/).
national plan, which foresees to immunize all population by 2022.3

During the pandemic, governments have adopted other strate-
gies to avoid the virus spread, such as social distancing. This
strategy is defined when people keep a safe space (about 2 arms
lengths) between them and others who do not share the same
household, in indoor and outdoor spaces.4 Although social
distancing has shown to be an effective alternative to reduce the
virus spread, other health consequences might be expected due to
prolonged time spent at home. Indirect pandemic effects such as
psychological and economic issues, as well as a decrease in physical
activity (PA) levels might be expected.5

Regular PA is important for health, as it decreases the risk of
several chronic conditions and premature death.6 Data from
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European and other Western countries, such as USA, showed a
decrease in PA levels, as well as an increase in screen time activ-
ities.7,8 Furthermore, maintaining or increasing PA levels during
pandemic times might prevent and aid in the treatment of other
health issues (ie obesity, diabetes), which helps avoiding additional
deaths due to pandemic indirect effects.7,8

At the beginning of the year 2020, when the pandemic was
declared by the World Health Organization (WHO), people were
encouraged to be physically active.9 General recommendation
states that adults should practice at least 30 min of moderate in-
tensity activity every day, or 150 min per week, however they can,
since every minute counts.9e11 Staying at home may increase
screen time (TV, smartphones, etc.) or hours spent in another
sedentary pastime. Thus, our study aimed to evaluate how social
distancing affected PA patterns in the first months of COVID-19
pandemic, in the adult population of Rio Grande do Sul state, Brazil.

2. Methods

2.1. Study design and sample

A longitudinal observational study in Rio Grande do Sul, a state
in southern Brazil, is being carried out to gather data on mental and
physical health, as well as healthcare access. Four timepoints were
stablished: 1) pre-COVID-19 social distancing, 2) during COVID-19
social distancing, 3) 6 months and 4) 12 months after baseline as-
sessments. Baseline covered pre-COVID-19 timepoint, which was
assessed retrospectively, and the first months of social distancing in
the region, which took place between June and July of 2020 (three
months after the beginning of social restrictions).12 In this study,
data from the first and second time point assessments of the
PAMPA cohort (Prospective Study About Mental and Physical
Health) were used. The study was approved by the local ethics
institutional board (CAAE: 31906920.7.0000.5313). Details
regarding study design and methods can be found elsewhere.13

In Brazil, states and cities governments have autonomy to define
their actions against COVID-19. A controlled social distancing sys-
tem was adopted by Rio Grande do Sul state. The state has seven
macroregions (names in Portuguese): Vales, Sul, Serra, Metropoli-
tana, Norte, Missioneira and Centro-Oeste. In this system, each
macroregion is evaluated according to the following items on a
weekly basis: the availability of intensive care unit (ICU) beds,
infection incidence rates, and spreading velocity. Until may 2021,
the severity of social restrictions measures was delimitated ac-
cording to the scenario in each region, and every week the state
government evaluated how the status was in each region, thus
establishing a flag color (black, red, orange or yellow). During the
first wave data collection, most of the state (73.4%) was classified as
high risk (red flag), whichmeans high level of social restriction (e.g.
gyms, theaters, commercial centers closed).

Sample size was calculated considering the three main out-
comes of this cohort (low back pain, mental health and healthcare
access). Mental health outcomes required the highest sample size
(n ¼ 1359). After accounting for follow-up losses (30%) and multi-
variable analyzes, a final sample size of 1767 adults was required.13

A four-arm approach was used to achieve the target sample size
as described elsewhere.13 In brief, a standardized message
including information about the survey and a link to access the
questionnaire was created. Further, this message was spread along
as follows: 1) Contacts with private and public universities in the
state; 2) social media campaigns (e.g. Facebook); 3) Local media; 4)
Personal contacts across the state. The recruitment phase lasted
four weeks. We have developed a self-administered online-based
questionnaire using the Google Forms platform. The first question
was related to the participant's acceptance to participate in the
253
study. If participants answered “No”, the form was automatically
uploaded without any participant's information. If participants
answered “Yes”, the definitive questionnaire was prompted to
participant's screen in the next page. The time needed to fill in the
survey was around 10 min.

2.2. Physical activity

PA was estimated before and during social distancing using
similar questions. The time frame was the only difference between
the questions. The first question was related to PA engagement, as
follows: “Before (During) social distancing, were you engaged in
physical activity on a regular basis?”.14 “For those participants who
answered “yes”, frequency (“How many days in the week do you
practice these activities?”) and duration (“On the days that you
practice these activities, how many minutes on average do they
last?”) of their PA were also asked. Household chores and work-
related physical activities were not considered.

Participants were also asked about the types of PA practiced at
home or out of home. At home PA was considered as any activity
performed within participant's household, and out of home as ac-
tivities performed external to participants' household (e.g. parks,
shared gyms). A list of activities was provided for the participants
where they could indicatewhat activities they usually performed in
each setting. Participants could indicate as many activities they
performed.”

For analysis purposes, two PA variables were built. The first (any
PA) was based solely on the first question (i.e. Yes or No PA practice,
regardless of the volume). The second variable (sufficient PA) fol-
lowed the WHO recommendation for PA9, and participants were
categorized in inactive (less than 150 min per week) or active
(150 min or more per week).

2.3. Covariates

Sociodemographic (gender, age, marital status and educational
level), nutritional (body mass index [BMI]), self-reported diagnosis
of chronic disease, as well as variables related to COVID-19
pandemic (economic impact and social distancing adherence)
were used as exposure variables.

Body weight (kg) and height (m) was self-reported and BMI was
calculated using the following formula: body weight/height.2 A
question based on the Brazilian Surveillance System of Risk Factors
for Chronic Diseases by Telephone Interviews (VIGITEL) was used to
assess the diagnostic of chronic diseases such as hypertension,
diabetes, depression, and others.15

The economic impact of pandemic on income was assessed by
the following question: “Did social distancing affect your monthly
income?”. The response options were: “yes, it reduced; yes, it
increased or, no. For analysis purposes this variable was dichoto-
mized in yes (reduced) or no.

Participants attitudes toward social distancing measures were
asked by the question: “Regarding the social distancing that is being
guided by health authorities, that is, staying home and avoiding
contact with other people, how much of it do you think you are
managing to do?”. There were five response options, as follows:
“very little”, “little”, “somewhat”, “very much” and “totally iso-
lated”. For analysis purposes participants were classified into four
categories: “little”, “somewhat”, “very much” and “totally isolated”.

2.4. Statistical analysis

Due to a higher number of respondents from the South meso-
region (N ¼ 1247 [53.7%]), all analyzes were weighted by the
number of respondents in each region. An equality of proportions
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test was used to compare prevalence of any and sufficient PA in
both time points, as well as the proportion of practiced PA's types.
Minutes of PA are presented as median and interquartile range
(IQR).

We also calculated the probability of being physically active
during the pandemic based on pre-Covid-19 weekly volume of PA.
To do this, PA volume before the pandemic (minutes per week) was
adjusted for all covariates and then used to estimate the probability
of reaching the WHO's recommendation (i.e., 150 min of PA per
week) during the pandemic.

We performed univariable and multivariable Poisson regression
to identify the determinants of any and sufficient PA. Gender, age,
educational level, BMI, marital status, reduced monthly income,
social distancing adherence and chronic diseases were used as
covariate in both models (for any and sufficient PA). All variables
from the univariable analysis were added in the multivariable
model, and a p-value�0.20 was set to determine whether variables
were kept in the model. We adopted a p-value lower than 0.05 as
the level of significance. All analyzes were conducted in Stata 15.1
(StataCorp, College Station, Texas).

3. Results

Most participants were female (76.6% [95%CI 74.4; 78.7]), aged
37.6 ± 13.5 years, had a college degree (44.9% [95%CI 42.3; 47.47]) or
a higher graduation (40.2% [95%CI 37.7; 42.7]), lived with a partner
(61.6 [95%CI 59.1; 64.1]) and were classified as overweight/obese
(33.1% [95%CI 30.7; 35.5)] and (20.1% [95%CI 18.1; 22.2], respec-
tively) regarding their BMI. In addition, most participants were not
economically affected by pandemic (54.7% [95%CI 52.1; 57.2]),
complied with social restrictions measures (51.8% [95%CI 49.2;
54.3]) and reported at least one chronic disease (56.7% [95%CI 54.3;
59.4%]).

A sharp decrease in the prevalence of any (from 69.0% [95%CI
66.6e71.4] to 46.7% [95%CI 44.2e49.3]; p < 0.001) and sufficient PA
(from 40.5% [95%CI 37.9e42.9] to 23.5% [95%CI 21.4e25.7];
p < 0.001) from before to during social distancing was observed.
This reduction was noticed regardless of gender, age, educational
level, BMI, marital status, reduced monthly income, social
distancing adherence and diagnosed chronic diseases (Table 1).
Also, the median minutes of PA decreased from 45 (IQR 0e60
before) to 0 (IQR 0e50 during pandemic).

Regarding the types of PA practiced at home, a significant in-
crease was observed in activities such as walking/running
(p ¼ 0.016), rope jump (p < 0.001), strength (p < 0.001), flexibility
(p < 0.001), yoga (p ¼ 0.013) and dance (p ¼ 0.015). On the other
hand, climbing stairs showed a significant decrease from before to
during social distancing (p < 0.001). On activities performed out of
home, a significant decrease was observed in the following activ-
ities: walking/running (p < 0.001), rope jump (p < 0.001), bicycling
(p < 0.001), strength (p < 0.001), flexibility (p < 0.001), climbing
stairs (p < 0.001), dance (p¼ 0.002), functional training (p¼ 0.032),
swim (p ¼ 0.018), volleyball (p < 0.001), racquet sports (p ¼ 0.019)
and soccer (p < 0.001) (Table 2).

Fig. 1 shows an association between PA before social distancing
and PA during social distancing. A linear increase in the likelihood
of being active during social distancing was observed, as more
minutes of PA the participants practiced before this time point.
However, our findings suggest that this linear increase was
observed for participants who achieved 400 min or less of PA per
week. For those who reported higher volume, no additional in-
crease in the probability of being active during social distancing
was observed.

The associated factors of any and sufficient PA are shown in
Tables 3 and 4, respectively. Female (PR 0.83; 95%CI 0.78e0.89),
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overweight/obese (PR 0.87; 95%CI 0.82e0.93 and PR 0.69; 95%CI
0.62e0.76, respectively), as well as those participants with some
chronic disease (PR 0.93; 95%CI 0.88e0.98) were less likely to
practice any PA during social distancing, compared to the period
before. On the other hand, participants with university or post-
graduate degree (PR 1.15; 95%CI 1.04e1.28 and PR 1.37; 95CI
1.24e1.53, respectively) and those who lived without a partner (PR
1.10; 95%CI 1.03e1.16) were more likely to practice any PA (Table 3).

The likelihood of complying with PA recommendation was
lower in female (PR 0.70; 95%CI 0.62e0.77), overweight/obese (PR
0.84; 0.75e0.94 and PR 0.58; 95%CI 0.49e0.69, respectively), and
diagnosed chronic disease (PR 0.89; 95%CI 0.52e0.65) participants.
On the other hand, participants with postgraduate degree (PR 1.34;
95%CI 1.14e1.59), who lived without a partner (PR 1.21; 95%CI
1.09e1.35) and reported reduced monthly income (PR1.14; 95%CI
1.03e1.26) were more likely to comply with the PA recommenda-
tions (Table 4).

4. Discussion

Our study revealed a decrease in PA of approximately 20% in the
adult population of southern Brazil, from before to the first months
of social distancing. Furthermore, the reduction in PA was higher
among female, overweight/obese and diagnosed chronic disease
participants. As expected, participants practiced more PA at and
less PA out of home. Participants who practiced up to 400 min/
week of PA before social distancing were more likely to practice PA
during this timepoint. However, an increase in the likelihood of
being active during social distancing was not observed in partici-
pants who practiced 400 min/week or more.

The recent PA guidelines launched by WHO state that people
should practice from 150 to 300 min per week of moderate-
intensity activities, however they can, with the idea that “every
move counts”.9,16 A recent systematic review showed that higher
levels of PA in any intensity (light, moderate or vigorous) can
reduce the risk of premature death.17 Then, during COVID-19
pandemic the recent notion that “some activity is better than
none” should be emphasized, as many people might not be able to
achieve 150 min/week of PA.

During pandemic there was a remarkable downtrend on PA
levels. Many people had to change from outdoor and sports activ-
ities to home-based workouts to remain physically active.18 Also, an
increase in activities lasting less than 30 min per session was
observed.19 This might be explained by a shift in the types of ac-
tivities performed. Outdoors activities such as walking/practicing
sports have been replaced by activities practiced at home, with
shorter duration.19

A recent study reported large reductions in PA practice among
participants who met PA recommendations before social
distancing.20 On the other hand, our study showed a linear rela-
tionship between minutes of PA before social distancing and the
likelihood of being active during this period. This pattern was
observed even if participants practiced less than 150 min per week
before this timepoint. Furthermore, it is also known that people
who are inactive might achieve health benefits driven by small
increases in PA.21 Prior PA levels have shown to be an important
factor during the pandemic. Data from the UK Biobank study found
that participants whowere physically inactive before the pandemic
were 32% more likely to be hospitalized due to COVID-19.22

The COVID-19 pandemic brought many changes to people's
daily life, such as an increased time at home. Data from a 2019
telephone-based national survey conducted in Brazil, pointed out
Porto Alegre, the state capital of Rio Grande do Sul, as one of the
capitals with the lowest prevalence of sufficient PA (37.7%).23 We
revealed a prevalence of 40.5% (95%CI 37.9e42.9) of sufficient PA



Table 1
Prevalence (95% confidence interval) of physically active participants in both time points, by gender, age, educational level, BMI, marital status, reducedmonthly income, social
distance adherence and chronic disease. Rio Grande do Sul, Brazil, 2020.

Any PA Sufficient PA

Gender (n ¼ 2319) Before During Before During

Male 77.4 (72.6; 81.6) 49.8 (44.6; 55.1) 52.8 (47.5; 57.9) 27.2 (22.9; 32.1)
Female 66.5 (63.6; 69.2) 45.7 (42.8; 48.6) 36.7 (33.9; 39.5) 22.3 (19.9; 24.8)
Age (n ¼ 2300)
18-30 71.8 (67.9; 75.5) 47.4 (43.3; 51.6) 50.5 (46.4; 54.7) 25.9 (22.4; 29.8)
31-59 66.1 (62.7; 69.4) 46.7 (43.3; 50.2) 34.5 (31.3; 37.8) 21.9 (19.2; 24.9)
60þ 73.9 (65.2; 81.1) 45.1 (36.5; 54.1) 34.7 (26.8; 43.6) 23.4 (16.8; 30.0)
Educational level (n ¼ 2321)
High school or less 58.2 (51.5; 64.5) 35.3 (29.4; 41.7) 33.9 (28.1; 40.3) 20.6 (15.9; 26.1)
College degree 66.9 (63.1; 70.4) 45.1 (41.3; 48.9) 40.8 (37.0; 44.6) 22.3 (19.2; 25.7)
Postgraduate 75.5 (71.8; 78.7) 52.7 (48.7; 56.7) 42.5 (38.6; 46.5) 25.8 (22.5; 29.4)
BMI (n ¼ 2315)
Normal 74.9 (71.6; 78.1) 53.8 (50.1; 57.6) 45.4 (41.7; 49.1) 28.8 (25.5; 32.3)
Overweight 71.0 (66.8; 74.8) 43.7 (39.4; 48.1) 42.5 (38.2; 46.9) 20.7 (17.4; 24.4)
Obese 52.4 (46.6; 58.2) 35.1 (29.8; 40.9) 25.9 (21.3; 31.2) 15.6 (11.9; 20.3)
Marital status (n ¼ 2321)
With partner 66.9 (63.8; 69.9) 45.1 (41.9; 48.4) 36.9 (33.8; 40.0) 21.5 (18.9; 24.3)
Without partner 72.5 (68.6; 76.1) 49.3 (45.2; 53.4) 46.3 (42.2; 50.4) 26.6 (23.2; 30.4)
Reduced monthly income (n ¼ 2321)
No 67.2 (63.9; 70.4) 46.6 (43.2; 50.1) 37.3 (34.1; 40.7) 22.2 (19.5; 25.1)
Yes 71.3 (67.7; 74.6) 46.8 (42.9; 50.7) 44.3 (40.5; 48.1) 24.9 (21.8; 28.4)

Social distancing adherence (n ¼ 2321)
Little 71.3 (62.8; 78.5) 43.1 (34.9; 51.8) 46.8 (38.4; 55.5) 24.9 (18.3; 32.9)
Somewhat 67.6 (61.9; 72.8) 50.5 (44.8; 56.3) 42.3 (36.7; 48.0) 27.4 (22.6; 32.8)
Very much 71.4 (68.0; 74.4) 48.3 (44.8; 51.9) 40.5 (37.0; 43.9) 22.8 (19.9; 23.8)
Totally isolated 63.3 (57.6; 68.6) 40.3 (34.9; 46.0) 35.7 (30.5; 41.3) 20.8 (16.6; 25.7)
Chronic disease (n ¼ 2321)
No 74.1 (70.5; 77.3) 50.1 (46.2; 53.9) 47.4 (43.5; 51.3) 25.4 (22.2; 28.8)
Yes 65.2 (61.9; 68.4) 44.1 (40.7; 47.5) 35.2 (32.0; 38.5) 22.0 (19.3; 24.9)

Table 2
Prevalence (95% confidence interval) of PA types practiced at and out of home, before
and during social distancing. Rio Grande do Sul, Brazil, 2020.

Activities performed at home

Activity Before social distancing During social distancing

Walk/run 11.0 (9.6; 12.8) 12.4 (10.9; 14.2)
Rope jump 4.8 (3.8; 5.9) 8.4 (7.1; 9.8)
Ride bike 4.9 (3.9; 6.1) 4.6 (3.7; 5.8)
Strength 16.8 (14.9; 18.7) 28.8 (27.0; 31.1)
Flexibility 15.1 (13.4; 17.0) 22.4 (20.4; 24.6)
Stairs 13.7 (12.1; 15.5) 11.4 (9.8; 13.1)
Dance 0.6 (0.3; 1.0) 1.1 (0.7; 1.7)
Pilates 0.4 (0.2; 0.8) 0.5 (0.3; 1.1)
Stretching 0.4 (0.2; 0.8) 0.5 (0.3; 1.0)
Yoga 0.5 (0.3; 1.1) 1.3 (0.8; 1.9)
Functional Training 0.5 (0.2; 1.1) 0.8 (0.4; 1.4)
Fights/martial arts 0.3 (0.1; 0.7) 0.6 (0.3; 1.1)

Activities performed outdoors
Activity Before social distancing During social distancing
Walk/run 47.7 (45.2; 50.3) 24.1 (21.9; 26.4)
Rope jump 4.0 (3.0; 5.0) 1.8 (1.3; 2.7)
Ride bike 19.6 (17.7; 21.7) 8.9 (7.6; 10.5)
Strength 22.4 (20.3; 24.5) 8.5 (7.1; 10.0)
Flexibility 13.2 (11.6; 15.1) 4.8 (3.8; 6.1)
Stairs 9.0 (7.5; 10.5) 3.5 (2.7; 4.6)
Dance 0.6 (0.3; 1.0) 0.1 (0.03; 0.5)
Pilates 0.6 (0.3; 1.1) 0.2 (0.1; 0.5)
Yoga 0.3 (0.1; 0.8) e

Functional Training 0.5 (0.2; 1.0) 0.3 (0.1; 0.9)
Fights/martial arts 0.3 (0.1; 0.8) 0.2 (0.1; 0.6)
Swim 0.6 (0.3; 1.1) 0.1 (0.02; 0.2)
Volley 0.9 (0.5; 1.6) 0.1 (0.01; 0.2)
Racquet sports 0.8 (0.5; 1.3) 0.5 (0.3; 1.0)
Soccer 1.1 (0.7; 1.9) 0.1 (0.01; 0.7)
Group classes 1.5 (0.03; 0.7) e

Fig. 1. Dose-response relationship between the amount of PA practiced before the
COVID-19 social distancing and the probability of being physically active (i.e., � 150
minutes of moderate-to-vigorous physical activity per week) during the COVID-19
social distancing. Rio Grande do Sul, Brazil.
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before, and of 23.5% (95%CI 21.4e25.7) during social distancing. A
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decrease in PA levels was expected due to the measures adopted by
the state and municipal governments to control the virus spread.
Thus, PA promotion plans should be thought by the state's health
organs to avoid health issues related to physical inactivity. Pro-
moting PA is important in any time, especially during a pandemic.
Our findings highlight the importance of PA promotion programs in
southern Brazil.

The relationship between PA and associated factors found in our
study are similar to those previously reported.24,25 It has been
widely acknowledged that women are less active than men,



Table 3
Crude and adjusted analyzes between co-variates and any PA. Rio Grande do Sul, Brazil, 2020.

Crude p-value Adjusted p-value

Gender PR (95%CI) <0.001 PR (95%CI) <0.001

Male e e

Female 0.88 (0.83; 0.94) 0.83 (0.78; 0.89)
Age 0.338 0.224
18-30 e e

31-59 0.95 (0.88; 1.01) 0.99 (0.92; 1.06)
60þ 0.99 (0.89; 1.11) 1.11 (0.99; 1.24)
Educational level <0.001 <0.001
High school or less e e

College degree 1.19 (1.08; 1.33) 1.15 (1.04; 1.28)
Postgraduate 1.37 (1.23; 1.52) 1.37 (1.24; 1.53)
BMIa <0.001 <0.001
Normal e e

Overweight 0.89 (0.83; 0.94) 0.87 (0.82; 0.93)
Obese 0.67 (0.61; 0.75) 0.69 (0.62; 0.76)
Marital status 0.007 0.003
With partner e e

Without partner 1.09 (1.02; 1.15) 1.10 (1.03; 1.16)
Reduced monthly income 0.238 0.140
No e e

Yes 1.04 (0.97; 1.10) 1.05 (0.98; 1.10)
Social distancing adherence 0.188

0.0107a
0.218
0.0371a

Little e e

Somewhat 1.03 (0.91; 1.16) 1.02 (0.90; 1.14)
Very much 1.04 (0.93; 1.16) 1.03 (0.92; 1.14)
Totally isolated 0.91 (0.79; 1.03) 0.91 (0.79; 1.03)
Chronic disease <0.001 0.016
No e e

Yes 0.88 (0.83; 0.93) 0.93 (0.88; 0.98)

*BMI e Body mass index.
a p for heterogeneity.

Table 4
Crude and adjusted analyzes between co-variates and sufficient PA. Rio Grande do Sul, Brazil, 2020.

Crude p-value Adjusted p-value

Gender PR (95%CI) <0.001 PR (95%CI) <0.001

Male e e

Female 0.74 (0.66; 0.82) 0.70 (0.62; 0.77)
Age <0.001 0.050
18-30 e e

31-59 0.74 (0.66; 0.82) 0.83 (0.74; 0.93)
60þ 0.76 (0.62; 0.94) 0.92 (0.75; 1.14)
Educational level 0.006 <0.001
High school or less e e

College degree 1.16 (0.98; 1.36) 1.08 (0.92; 1.27)
Postgraduate 1.06 (1.06; 1.48) 1.34 (1.14; 1.59)
BMI <0.001 <0.001
Normal e e

Overweight 0.85 (0.76; 0.95) 0.84 (0.75; 0.94)
Obese 0.56 (0.47; 0.66) 0.58 (0.49; 0.69)
Marital status <0.001 <0.001
With partner e e

Without partner 1.25 (1.13; 1.38) 1.21 (1.09; 1.35)
Reduced monthly income 0.004 0.014
No e e

Yes 1.16 (1.05; 1.29) 1.14 (1.03; 1.26)
Social distancing adherence 0.007

0.0434a
0.030
0.1673a

Little e e

Somewhat 0.97 (0.80; 1.17) 0.95 (0.78; 1.14)
Very much 0.88 (0.74; 1.05) 0.86 (0.73; 1.02)
Totally isolated 0.78 (0.64; 0.96) 0.84 (0.69; 1.02)
Chronic disease <0.001 0.029
No e e

Yes 0.78 (0.71; 0.87) 0.89 (0.52; 0.65)

*BMI e Body mass index.
a p for heterogeneity.
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especially in the leisure domain.24 However, during social
distancing and prolonged homestay, women might have accumu-
lated household tasks, paid work and child care, increasing their
workday routine, which can be determinant for amore pronounced
decline in PA among women compared to men.

People diagnosed with chronic conditions report several bar-
riers to practice PA.26,27 These people are in the high-risk group;
therefore, they are recommended to stay home, even when social
restrictions are relaxed. However, at the same time that staying
home is protecting this population from being infected, they might
have disease-related complications due to physical inactivity. This
is a concern and can have several impacts on health systems.28,29

Even though there are structural issues related to PA practice at
home (e.g. lack of equipment or not suitable space), such people
should find a way to exercise, always taking into account the spe-
cific characteristics of their disease condition.

Educational level is a proxy variable for income. It is known that
high schooling and income group shows increased PA levels
compared to their counterparts (i.e. lower schooling and in-
come).24,25 Thus, it is plausible that participants with higher
schooling were the least affected economically. In addition, this
population is aware of the beneficial effects of PA on health, and are
more likely to keep practicing PA at home through online classes,
for example. This might explain why highly educated participants
were more likely to practice PA during social distancing.

Participants who lived without a partner were more likely to
practice PA, which corroborates with previous studies indicating
that starting cohabitation or getting married were associated with
reduced PA.30,31 Furthermore, due to social restrictions, people who
lived without a partner might experience loneliness, and PA prac-
tice can be an alternative for their free time.

The limitations of our study should be acknowledged. Even
though COVID-19 pandemic has an unprecedent impact on people's
life improving their ability to make comparisons between the
present and past time points, recall bias cannot be discarded. Also,
since face-to-face research approaches are limited by ethics boards
in Brazil at COVID-19 pandemic period, data collection was carried
out online and there was an overrepresentation of some subgroups
in our sample. As expected, our sample is younger and more
schooled than the sate population25, and selection bias was a
concern. Using this strategy to gather the data, a misrepresentation
of the state populationwas expected, sincemany individuals do not
have internet access in Brazil yet. However, this is a limitation
observed in most studies during this pandemic time. In addition,
richer individuals usually have higher levels of PA than their
counterparts in Brazil, thus, we believe that if our sample had more
participants from lower economic levels, the PA levels would be
even lower than those reported here. Finally, this is a first report
from an ongoing cohort study and data from future follow ups will
be important to monitor and guide actions in this population.
5. Conclusions

In conclusion, our study reports a sharply decrease on the
practice of any and sufficient PA in Southern Brazil, in the first
months of social distancing. Specific groups, such as women,
overweight/obese participants, as well as those diagnosed with
some chronic disease had their PA patterns more affected by the
pandemic, hence demanding more actions to promote PA in these
groups in order to avoid other health issues in the future. Also, our
study shows that participants with higher PA levels before the
pandemic remained with the highest PA levels during this period.
Future studies should evaluate PA tracking over time during COVID-
19 pandemic.
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Practical implications

� The first months of social distancing showed an important
impact in physical activity pattern;

� People should stay active during the COVID-19 pandemic,
regardless their physical activity practice before this event;

� Specific groups such as women and chronic disease participants
need more attention of public policies to increase their physical
activity level during social distancing.
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