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Introduction: The covid-19 pandemic led to substantial disruptions in daily routines worldwide, with
potential impacts on physical activity and sedentary behavior. Objective: This study evaluated self-re-
ported changes in physical activity (PA) and sitting time (ST) during the covid-19 pandemic in
Brazil and examined sociodemographic correlates of these behaviors. Methods: Data were obtained
from the nationwide EPICOVID 2.0 survey, which included 33,250 participants. Changes in PA
and ST were self-reported, and weighted multinomial logistic regression analyses were conducted.
Results: Overall, 29.3% (95% CI: 28.8 — 29.8) reported never practicing PA, 30.1% (95% CI: 29.6
—30.7) reported decreased PA, 8.6% (95% CI: 8.3 — 8.9) increased PA, and 31.9% (95% CI: 31.5 —
32.5) no change. Regarding ST, 34.4% (95% CI: 33.8 — 34.9) reported an increase, 9.7% (95% CI:
9.4-10.1) areduction, and 55.9% (95% CI: 55.4 — 56.5) no change. Participants reporting a decrease
in ST had lower odds of reporting a decrease in PA (OR = 0.29; 95% CI: 0.22 — 0.40). Women had
higher odds of decreased PA than men, with no gender differences observed for ST. Higher educa-
tion was associated with higher odds of decreased PA and increased ST. Conclusion: These findings
indicate that the pandemic affected PA and ST differently across population subgroups, with socio-
demographic factors playing a key role. Targeted public health strategies are needed to promote PA
and reduce ST, particularly among vulnerable groups.

Keywords: Covid-19; Physical activity; Sedentary behavior; Sociodemographic factors.
RESUMO

Introdugio: A pandemia de covid-19 provocou mudangas nas rotinas didrias, com impactos na atividade

fisica e comportamento sedentdrio. Objetivo: Este estudo avaliou as mudangas autorrelatadas na atividade
fisica (AF) e no tempo sentado (TS) durante a pandemia de covid-19 no Brasil e examinou os correlatos so-
ciodemogrdficos. Métodos: Os dados foram obtidos da pesquisa nacional EPICOVID 2.0, que incluin 33.250
participantes. As mudangas na AF e no TS foram autorrelatadas e andlises de regressao logistica multino-
mial ponderadas foram realizadas. Resultados: No geral, 29,3% (IC 95%: 28,8 — 29,8) relataram nunca
praticar AF, 30,1% (IC 95%: 29,6 — 30,7) relataram diminuicio da AF, 8,6% (IC 95%: 8,3 — 8,9) relata-
ram aumento da AF e 31,9% (IC 95%: 31,5 — 32,5) relataram nenhuma mudanca. Em relagdo ao tempo
sentado, 34,4% (IC 95%: 33,8 — 34,9) relataram aumento, 9,7% (IC 95%: 9,4 — 10,1) redugio ¢ 55,9%
(IC 95%: 55,4 — 56,5) nenhuma alteracio. Os participantes que reduziram o tempo sentado apresentaram
menor probabilidade de reduzir a AF (OR = 0,29; IC 95%: 0,22 — 0,40). As mulheres apresentaram maior
probabilidade do que os homens de relatar diminuicio da AF, enquanto nio se observou diferenca entre os
géneros quanto ao tempo sentado. Individuos com maior escolaridade apresentaram maior probabilidade de
reduzir a AF e aumentar o TS. Conclusdo: Esses achados indicam que a pandemia afetou a AF e o TS de
Sforma distinta entre os subgrupos populacionais. Estratégias de saiide piblica direcionadas sdo necessdrias
para promover a AF e reduzir o comportamento sedentdrio, especialmente entre grupos vulnerabilizados.

Palavras-chave: Covid-19; Atividade  fisica; Comportamento sedentdrio; Fatores sociodemogrificos.
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Introduction

The SARS-CoV-2 virus, responsible for covid-19, was
first identified in December 2019 in China'. Charac-
terized by its high transmissibility, the virus rapidly
spread across the globe, prompting the World Health
Organization to declare covid-19 a global pandemic in
March 2020%*. In response to the rapid transmission,
the risk of severe respiratory disease, and the initial ab-
sence of vaccines or effective treatments, several coun-
tries, including Brazil, implemented social isolation
measures to curb widespread contagion and mitigate
the burden on healthcare systems*°.

These measures significantly disrupted daily life
and routines for large segments of the population,
leading to partial or complete restrictions on trav-
el, outdoor activities, and social gatherings, as well as
the closure of non-essential businesses and institu-
tions, including schools and universities®. Preventive
guidelines recommended that the entire population
remain at home whenever possible to reduce the risk
of contagion, particularly given the high proportion
of asymptomatic individuals among those infected>®.
As a result, the routines of various population groups
were significantly disrupted’, and the context of home
confinement likely contributed to an increase in sed-
entary behaviors, such as prolonged sitting time (ST),
and a decrease in physical activity (PA) levels®™°. In
this context, the prevalence of prolonged ST™!? and
physical inactivity'>!¥, which were already high among
various population groups before the pandemic, may
have become even more pronounced®*°. Furthermore,
studies highlight significant variation in ST and PA
based on sociodemographic factors™®7, which may also
have influenced these behaviors differently during the
pandemic period.

In Brazil, several studies have shown a decline in
PA levels and an increase in sedentary behavior during
this period®2'. However, most of these studies were
conducted during the early phases of the pandemic and
were based on smaller or non-representative samples,
limiting the generalizability of their findings to the
Brazilian population. EPICOVID 2.0 is a country-
wide population-based survey aimed at understanding
the impacts of the covid-19 pandemic on the Brazilian
population, including its behavioral aspects. Addition-
ally, previous studies have often examined PA and ST
separately, with limited attention to their combined
patterns. Understanding whether these behavioral
changes persisted beyond the acute phase of the pan-

demic, and how they are distributed across different
population groups, remains essential for informing
long-term public health strategies.

In this context, the present study aims to evalu-
ate self-reported changes in PA and ST during the
covid-19 pandemic and to examine sociodemographic
inequalities in these changes in a nationally representa-
tive sample of the Brazilian population, contributing to
the understanding of population behavioral responses
to large-scale public health crises.

Methods

The National Survey to Assess the Real Impact of
the covid-19 Pandemic in Brazil (EPICOVID 2.0)
was a countrywide, population-based survey conduct-
ed in Brazil between March and June 2024. The Re-
search Ethics Committee approved this study (CAAE:
68382923.8.0000.5313). All participants provided
informed consent before data collection. For partici-
pants under 18 years of age, assent and consent were
obtained from a parent or legal guardian. The study
involved minimal risk and ensured voluntary partici-
pation and confidentiality.

The survey included 26 states and 133 municipal-
ities. Each municipality had 25 census tracts selected
with probability proportional to population size based
on the Brazilian Institute of Geography and Statistics.
Within each selected census tract, a systematic sample
of 10 households was selected. The interviewer listed
all inhabitants of the selected residence and randomly
selected one interviewee. If the first and second inhab-
itants refused the interview, the interviewer selected an
adjacent residence.

'The interviewer conducted a face-to-face question-
naire with each interviewee, asking about sociodemo-
graphic aspects, post-covid-19 symptoms, financial,
nutritional, educational, behavioral impacts, mental
and physical health impacts, and vaccination against
covid-19. In this study, we used sociodemographic ele-
ments and variables related to behavioral changes.

Changes in PA and ST were assessed through
self-reported questions specifically developed for the
EPICOVID 2.0 survey, aiming to capture perceived
changes during the covid-19 pandemic. For PA prac-
tice and ST, we used the questions “Next, I would
like to know if your behaviors have changed during
the pandemic”™ a) PA practice categorized as (1) De-
creased a lot, (2) Decreased a little, (3) Remained the
same, (4) Increased a little, (5) Increased a lot and (8)
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Never practiced PA; b) ST classified as (1) Decreased
a lot, (2) Decreased a little, (3) Remained the same, (4)
Increased a little and (5) Increased a lot. In our anal-
ysis, we combined the categories “decreased a lot” and
“decreased a little” into “decreased,” and “increased a
lot” and “increased a little” into “increased.”

We considered the variables region, gender, race/
ethnicity, education, age group, and socioeconomic lev-
el as stratification factors in our analyses. EPICOVID
used the categorization used by the Brazilian Institute
of Geography and Statistics for race/ethnicity: white,
brown (pardo), yellow, black, and indigenous. In this
study, we used the categories of white, Afro-Brazilian
(a combination of black and brown), and other (in-
cluding yellow and indigenous). Age groups were di-
vided into adolescents (< 18 years), young adults (18—
24 years), adults (25-59 years), and older adults (260
years). Regarding education, our analyses encompass
four levels, based on the duration of formal schooling:
1-4 years, 5-8 years, 9-12 years, and higher education.
The regional analysis included the Brazilian politi-
cal-administrative regions (north, northeast, south-
east, central-west, and south). Socioeconomic status
was assessed using a wealth index constructed through
principal component analysis based on household as-
sets and characteristics. This method, widely used in
epidemiological surveys, enables the classification of
participants into socioeconomic quintiles based on the
ownership of durable goods, household conditions, and
the educational attainment of the household head.

We conducted descriptive analyses for each out-
come, stratified by sociodemographic characteristics.
We used weighted analyses for all estimates, adjust-
ing for the complex survey design using population
weights included in the statistical software Stata 15
(StataCorp LLC, College Station, TX, USA) to obtain
descriptive and association statistics, considering 95%
CI and p < 0.05 as statistically significant. The associ-
ations between sociodemographic factors and changes
in ST and PA during the covid-19 pandemic were ex-
amined using multinomial logistic regression.

Results

Table 1 describes socioeconomic characteristics of the
sample from the EPICOVID 2.0 study population (n
= 33,250). Figure 1 shows the changes that occurred
during the covid-19 pandemic in PA and ST behav-
iors. Regarding PA, 29.3% (95% CI: 28.8 — 29.8) of
participants reported never having practiced PA.31.9%

(95% CI: 31.5 — 32.5) stated that the pandemic did
not change their activity levels, 30.1% (95% CI: 29.6
—30.7) reported a decrease, and 8.6% (95% CI: 8.3 —
8.9) reported an increase in PA during the pandemic.
Regarding ST, 55.9% (95% CI: 55.4 — 56.5) reported
no change, 34.4% (95% CI: 33.8 — 34.9) increased ST,
and 9.7% (95% CI: 9.4 — 10.1) reduced ST.

Table 1 - Description of characteristics of EPICOVID 2.0 study
participants (n = 33,250).

Variable n* % (95% CI) **

Gender

Male 11,782 52.5(51.1;53.9)

Female 19,097 47.4 (46.0; 48.9)
Race/ethnicity

White 9,823 44.4 (42.4; 46.4)

Brown and Black 19,004 54.7 (52.7; 57.8)

Others 1,017 0.9 (0.7, 1.1)
Age group

< 18 years 655 3.0 (2.5;3.6)

18 — 24 years 2,372 10.6 (9.6; 11.6)

25— 59 years 18,485 65.3 (63.7; 66.9)

> 60 years 9,371 21.1(19.9; 22.4)
Education

1-4 years 4481 13.7 (12.6; 14.8)

5-8 years 6,630 17.9 (16.7;19.1)

9-12 years 13,613 50.6 (48.9; 52.4)

Higher education 4,108 17.8 (16.2; 19.5)
Socioeconomic level

Poorest tercile 10,511 28.8 (27.1; 30.6)

Intermediary 9,810 31.2 (29.4; 33.1)

Richest tercile 10,192 39.9 (37.9; 41.9)
Region

Northeast 9,803 21.9 (21.4;22.5)

North 4,895 9.1(8.7;9.4)

Centre-West 3,523 11.2(10.7; 11.6)

Southeast 7,775 43.8 (42.8; 44.8)

South 4,887 13.9 (13.4; 14.5)

*Absolute number of people interviewed in each stratum; *Percent-
age adjusted for the Brazilian population; Differences in totals are
due to missing data for specific variables.

The analyses describe the prevalence and associa-
tions of PA and ST with predictor variables (gender,
race/ethnicity, age, educational level, socioeconomic
status, and geographic region), considering the cate-
gories of decrease, maintenance, and increase (Table 2
and 3). We used multinomial logistic regression (Table
4 and 5) to investigate the association between PA, ST,
and predictor variables, comparing the categories of re-
duction and increase in PA in relation to maintenance.
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Figure 1 — Prevalence of changes in physical activity behaviors (A) and sitting time (B) during the covid-19 pandemic.

4.4
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Table 3 — Association of sociodemographic factors with changes in
sitting time during the covid-19 pandemic. EPICOVID 2.0 study.

Table 2 — Association of sociodemographic factors with changes in
physical activity during the covid-19 pandemic. EPICOVID 2.0 study.

Physical activity . Decrease No change Increased Sitting time Decrease No change Increased
% (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)
Gender Gender
Male 38.4 (35.5;41.3) 47.2 (44.4;49.9) 14.4(12.4;16.7) Male 8.4 (7.4;9.6)  55.1(52.5;57.6) 36.5(33.9;39.1)
Female 46.3 (43.9; 48.8) 41.8(39.1;44.6) 11.8(10.2;13.7) Female 7.8(6.9;8.7)  50.9 (48.8;53.0) 11.8(10.2;13.7)
Race/ethnicity Race/ethnicity
White 413 (37.7,45.1) 45.3 (41.5;49.2) 13.3 (11.2;15.7) White 72(5.9,8.6) 51.3 (48.4;54.3) 41.5(38.6;44.4)
Brown and Black 42.5 (40.4; 44.6) 44.4 (42.3;46.5) 13.1(11.7;14.7) Brown and Black 8.9 (8.1;9.7)  54.5(52.6; 56.5) 36.6 (34.7;38.5)
Others 37.8 (28.5;48.1) 42.6 (34.1;51.6) 19.6 (12.4;29.5) Others 10.8 (7.2;15.8) 51.5(43.3;59.5) 37.7(29.5; 46.7)
Age group Age group
< 18 years 39.0 (30.4; 48.4) 41.5(30.9; 53.0) 19.4 (13.7;26.8) < 18 years 8.1 (5.6;11.6) 43.1(34.3;52.5) 48.7 (39.5;58.0)
18 — 24 years 43.4 (36.5; 50.5) 36.6 (31.6;41.9) 19.9 (14.8;26.3) 18 — 24 years 10.7 (8.1; 14.0) 43.3 (38.7;48.0) 46.0 (41.2;50.9)
25 - 59 years 43.4(41.0;45.8) 43.5(41.1;45.9) 13.1(11.6;14.7) 25— 59 years 8.0(7.1;8.9) 51.9(49.7;54.1) 40.0(37.9;42.2)
> 60 years 36.5 (33.4;39.8) 54.6(51.1;58.0) 8.9 (7.2;10.9) > 60 years 7.2(5.9;8.7)  63.0(60.2;65.7) 29.8(27.3;32.3)
Education Education
1 -4 years 34.9 (29.9;40.2) 55.5(50.4;60.4) 9.6 (7.6;12.0) 1 - 4 years 8.9 (7.3;10.7)  66.6 (62.7;70.2) 24.5(21.2;28.1)
5 - 8 years 41.2(37.3;45.3) 49.4 (45.6;53.3) 9.3(7.5;11.5) 5 - 8 years 8.9 (7.3;10.6) 58.5(55.3;61.6) 32.6(29.8;35.4)
9 - 12 years 41.2 (38.7;43.6) 44.7 (42.2;47.3) 14.1(12.3;16.2) 9 - 12 years 8.6 (7.5;9.8)  51.1(48.9;53.4) 40.2 (38.1;42.5)
Higher education 50.1 (44.9; 55.4) 32.5 (28.5;36.7) 17.4(14.3;20.9) Higher education 5.1 (3.8;6.9)  37.4(33.2;41.9) 57.4(52.8;61.9)

Socioeconomic level

Poorest tercile 39.8 (36.1; 43.7)

46.9 (43.4; 50.5)

13.2 (10.4; 16.5)

Socioeconomic level

Poorest tercile 10.3 (9.0; 11.6)

55.5(52.9;58.1)

34.2 (31.7;36.8)

Intermediary 41.9 (38.2;45.6) 44.9 (41.3;48.6) 13.2(11.2;15.6) Intermediary 9.0 (7.7;10.6)  53.8 (51.0;56.5) 37.2(34.7;39.7)
Richest tercile 43.4 (40.5; 46.3) 43.4 (40.5;46.3) 13.2(11.5;15.1) Richest tercile 5.9(4.9;7.3) 499 (47.4;52.6) 44.0 (41.4;46.7)
Region Region
Northeast 46.1 (43.6; 48.7) 40.7 (38.3;43.1) 13.2(11.6;14.9) Northeast 11.7 (10.5;13.1) 50.1(48.1;51.9) 38.2 (36.5;39.9)
North 38.6 (35.5;41.8) 46.3 (43.0;49.7) 15.0 (12.7;17.7) North 10.9 (9.4;12.7) 59.1(56.2;61.9) 29.9 (27.4;32.5)
Centre-West 34.9 (30.9; 39.2) 52.2(48.3;56.0) 12.9 (10.8;15.4) Centre-West 8.8(7.1;10.9) 59.1(56.5;61.6) 32.1(29.4;34.9)
Southeast 43.7 (39.6; 47.9) 43.7(39.4;48.1) 12.5(10.1;15.5) Southeast 5.8(4.6;7.2)  51.6(47.9;55.3) 42.6(39.2;46.1)
South 38.2 (35.9;40.6) 46.9 (44.6;49.2) 14.8 (13.2;16.7) South 7.5(6.5;8.7) 53.8 (51.8;55.7) 38.7 (36.8;40.7)

95% CI: 95% confidence interval. 95% CI: 95% confidence interval.

Physical activity
Among participants reporting PA, changes (decrease

or increase) during the covid-19 pandemic were ob-
served in 52.8% of men and 58.1% of women. Wom-
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Table 4 — Multinomial logistic regression of changes in physical
activity during the COVID-19 Pandemic.

Table 5 — Multinomial logistic regression of changes in sitting time
during the COVID-19 Pandemic.

Reduced PA vs. Increased PA vs. Reduced ST vs. Increased ST vs.
Physical activity No change No change Sitting time No change No change
(Odds Ratio; 95% CI)  (Odds Ratio; 95% CI) (Odds Ratio; 95% CI) (Odds Ratio; 95% CI)

Age group Age group

< 18 years 1 1 < 18 years 1 1

18 — 24 years 1.27 (0.68-2.39) 1.07 (0.56-2.04) 18 — 24 years 1.06 (0.58-1.94) 0.82 (0.44-1.51)

25— 59 years 1.19 (0.70-2.03) 0.68 (0.39-1.16) 25 - 59 years 0.75 (0.45-1.23) 0.63 (0.36-1.10)

2 60 years 0.89 (0.51-1.52) 0.41 (0.23-0.73) " 2 60 years 0.67 (0.38-1.18) 0.46 (0.26-0.84) ~
Gender Gender

Male 1 1 Male 1 1

Female 1.31 (1.11-1.55) " 0.88 (0.66-1.18) Female 0.95 (0.75-1.20) 1.16 (0.96-1.42)
Race/ethnicity Race/ethnicity

White 1 1 White 1 1

Brown/Black 1.17 (0.94-1.44) 1.06 (0.79-1.41) Brown/Black 0.97 (0.72-1.31) 0.82 (0.67-1.00)

Other 1.02 (0.62-1.70) 1.34(0.67-2.69) Other 0.96 (0.53-1.75) 0.94 (0.59-1.50)
Education Education

1 - 4 years 1 1 1 -4 years 1 1

5 — 8 years 1.25 (0.92-1.70) 1.08 (0.76-1.53) 5 — 8 years 0.94 (0.65-1.36) 1.24 (0.91-1.69)

9 — 12 years 1.18 (0.90-1.54) 1.60 (1.14-2.23)" 9 - 12 years 0.97 (0.68-1.37) 1.62 (1.27-2.05) ™

Higher education
Socioeconomic level
Poorest tercile
Middle tertile
Richest tertile

Sitting time

1.61(1.15-2.24) "

1
1.01 (0.81-1.26)
1.01 (0.80-1.29)

2.85 (1.85-4.40) ™

1
0.92 (0.64-1.33)
0.82 (0.55-1.22)

No change 1 1
Reduced 0.29 (0.22-0.40) *** 0.23 (0.15-0.33) ™
Increased 1.29 (0.96-1.72) 0.44 (0.31-0.64) ™

Higher education
Socioeconomic level
Poorest tercile
Middle tertile
Richest tertile

0.85 (0.54-1.34)

1
0.87 (0.65-1.18)
0.65 (0.46-0.93)

2.98 (2.20-4.03) ™

1
0.99 (0.80-1.23)
1.06 (0.85-1.34)

% b < 0.001;* p < 0.01.

also had lower odds of reporting increased PA com-

5 < 0.001;* p < 0.01.

en showed a higher prevalence of reduced PA (46.3%;
95% CI: 43.9 — 48.8) (Table 2) and higher odds of re-
porting this change compared with men (OR = 1.31;
95% CI: 1.11 — 1.55) (Table 4). No association was
observed between sex and increased PA.

No differences were observed across race/ethnicity
groups. The prevalence of reduced PA was 41.3% (95%
CI: 37.7 — 45.1) among white individuals and 42.5%
(95% CI: 40.4 — 44.6) among Afro-Brazilians. Individ-
uals classified as other (indigenous and Asian) showed
a higher proportion of increased PA (19.6%; 95% CI:
12.4 - 29.5), although the wide confidence interval in-
dicates low precision (Table 2).

PA varied according to age group. Higher preva-
lence of increased PA was observed among adolescents
(<18 years) (19.4%; 95% CI: 13.7 — 26.8) and young
adults (18-24 years) (19.9%; 95% CI: 14.8 — 26.3),
whereas older adults (260 years) showed the lowest

prevalence (8.9%; 95% CI: 7.2 — 10.9). Older adults

pared with adolescents (OR = 0.41; 95% CI: 0.23 —
0.73) (Table 4). No differences were observed for re-
duced PA across age groups.

PA changes differed by education level. Individuals
with higher education presented the highest prevalence
of both reduced PA (50.1%; 95% CI: 44.9 — 55.4) and
increased PA (17.4%; 95% CI: 14.3 — 20.9) (Table 2).
Compared with those with lower education, they had
higher odds of reporting reduced PA (OR = 1.61; 95%
CI: 1.15 - 2.24) and increased PA (OR = 2.85; 95%
CI: 1.85 — 4.40) (Table 4).

No associations were observed between socioeco-
nomic status and changes in PA. The prevalence of re-
duced PA ranged from 39.8% (95% CI: 36.1 — 43.7) in
the lowest tertile to 43.4% (95% CI: 40.5 — 46.3) in the
highest tertile, while increased PA remained stable across
groups (13.2% in all tertiles) (Table 2). Individuals in the
highest tertile had lower odds of reduced PA associated
with ST (OR = 0.65; 95% CI: 0.46 — 0.93) (Table 4).

Regionally, the Northeast showed the highest prev-
alence of reduced PA (46.1%; 95% CI: 43.6 — 48.7),
compared with the North (38.6%; 95% CI: 35.5 —
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41.8) and the South (38.2%; 95% CI: 35.9 — 40.6). The
prevalence of increased PA ranged from 12.5% (95%
CI: 10.1 — 15.5) in the Southeast to 15.0% (95% CI:
12.7 = 17.7) in the North (Table 2).

Sitting time
Changes in ST were reported by 44.9% of men and
19.6% of women. Increased ST was more frequent
among men (36.5%; 95% CI: 33.9 — 39.1) than women
(11.8%; 95% CI: 10.2 — 13.7), while decreased ST was
reported by 8.4% (95% CI: 7.4 — 9.6) of men and 7.8%
(95% CI: 6.9 — 8.7) of women (Table 3). No associa-
tion was observed between gender and changes in ST
in the multinomial logistic regression analysis.
Differences in ST were observed across race/eth-
nicity groups. Increased ST was more frequent among
white individuals (41.5%; 95% CI: 38.6 — 44.4) than
Afro-Brazilians (36.6%; 95% CI: 34.7 — 38.5) (Table 3).
Adolescents (48.7%; 95% CI: 39.5 — 58.0) and young
adults (46.0%; 95% CI: 41.2 — 50.9) more frequent-
ly reported increased ST compared with older adults
(29.8%; 95% CI: 27.3 — 32.3). Older adults showed a
higher prevalence of maintained ST (63.0%; 95% CI:
60.2 — 65.7), while decreased ST ranged from 7.2%
(95% CI: 5.9 — 8.7) among older adults to 10.7% (95%
CI: 8.1 — 14.0) among young adults (Table 3). Older
adults had lower odds of increased ST compared with
adolescents (OR = 0.46; 95% CI: 0.26 — 0.84) (Table 5).
ST patterns differed by education level. Individuals
with higher education showed a higher prevalence of
increased ST and lower prevalence of decreased and
maintained ST (Table 3). In the adjusted analysis,
higher education was associated with higher odds of
increased ST. Participants with 9-12 years of school-
ing had higher odds of increased ST (OR = 1.62; 95%
CI: 1.27 - 2.05), and those with higher education had
even greater odds (OR = 2.98; 95% CI: 2.20 — 4.03)
compared with those with lower education (Table 5).
A gradient was observed across wealth tertiles, with
higher prevalence of increased ST among the wealth-
iest individuals (44.0%; 95% CI: 41.4 — 46.7), com-
pared with the middle (37.2%; 95% CI: 34.7 — 39.7)
and lowest tertiles (34.2%; 95% CI:31.7 — 36.8) (Table
3). Individuals in the highest tertile had lower odds of
decreased ST compared with those in the lowest tertile
(OR = 0.65; 95% CI: 0.46 — 0.93) (Table 5). Region-
ally, increased ST was more prevalent in the South-
east (42.6%; 95% CI: 39.2 — 46.1) than in the North
(29.9%; 95% CI: 27.4 — 32.5) and the Central-West

(32.1%; 95% CI: 29.4 — 34.9) (Table 3).

Discussion

Our study reports changes in PA and ST during the
COVID-19 pandemic in a countrywide sample of
the Brazilian population. Our findings demonstrated
that there was a higher prevalence of reduced PA and
increased ST overall. Limitations of physical spac-
es, availability of materials, social support, knowledge
about the possibilities of performing PA at home, and
motivation may be some of the barriers to PA during
this time*’. Changes in routine imposed by social isola-
tion, with classes and work shifting to online activities,
may have contributed to the increase in ST.

Several studies have reported patterns like ours re-
garding PA decline and an increase in sedentary behav-
ior during the covid-19 pandemic, supporting many of
our interpretations. For instance, an extensive national
Brazilian survey of 39,693 adults found that physical in-
activity increased by approximately 26% during the pan-
demic, accompanied by dramatic rises in TV-viewing
time (266%) and computer/tablet use (38%)*. Similarly,
a time-series analysis of Brazilian capitals revealed that
leisure-time PA trends, which had been increasing from
2009 to 2019, declined after 2019, coinciding with the
onset of the pandemic period, while total screen time
increased sharply®”. However, some studies have found
partial recovery of PA over time after the initial lock-
down phases — for example, a study in Southern Bra-
zil showed an increase in PA levels approximately ten
months into the pandemic, although it did not return
to pre-pandemic levels®. Beyond the Brazilian context,
international evidence corroborates our findings, indi-
cating that the decline in PA and rise in ST during the
covid-19 pandemic were widespread phenomena. A
global survey including more than 14 countries report-
ed significant reductions in moderate to vigorous PA
and increases in daily ST across all regions, particular-
ly during the strictest lockdown phases®. Studies from
Europe, such as in Spain and the United Kingdom, con-
sistently documented sharp decreases in leisure-time PA
and increases in screen-based sedentary behaviors, often
exceeding two additional hours per day*”*. Similar pat-
terns were observed in North America, where longitu-
dinal cohorts showed that PA levels fell markedly in
the early months of the pandemic and, despite partial
rebounds, never returned to pre-pandemic baselines®?.
Collectively, this body of evidence reinforces the notion
that the Brazilian experience reflects a global disruption
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of movement behaviors. However, the magnitude and
persistence of changes have varied according to regional
policies, socioeconomic structures, and cultural contexts.

Although these global patterns are consistent, the
Brazilian case provides unique insights because of its
marked socioeconomic inequalities and regional het-
erogeneity’® . Such findings highlight that while the
pandemic acted as a universal disruptor of daily rou-
tines, its consequences were socially patterned, reflect-
ing pre-existing structural inequities that were only
magnified under conditions of crisis®**.

Women were at greater risk of reduced PA levels
than men. Gender is consistently associated with PA,
with women reporting lower activity levels at differ-
ent stages of the life course™*. During the covid-19
pandemic, it is likely that many pre-existing barriers
to women’s PA, such as the burden of unpaid domes-
tic labor, childcare responsibilities, and the challenges
of balancing professional and household roles, became
even more pronounced under conditions of social iso-
lation®!. These gendered constraints may have contrib-
uted to the sharper reduction in female PA, but a less
increase in ST observed in our study.

Our findings also demonstrated that older adults
were less likely to increase their PA levels during the
covid-19 pandemic. This population group was among
those at the highest risk for severe covid-19 outcomes,
which led to the adoption of stricter protective measures,
including prolonged isolation and restricted mobility®.
These circumstances may have contributed to the lower
likelihood of increasing PA in older adults. At the same
time, older adults were also less likely to increase their
ST compared to adolescents. One possible explanation
is that many older adults, particularly those already
retired, experienced fewer disruptions to their daily
routines. In contrast, adolescents faced a sudden shift
from in-person to online classes, which substantially in-
creased screen exposure and sedentary patterns®®’.

Interestingly, higher education was associated with
both reduced and increased PA. This apparent paradox
may reflect divergent effects within this group. On one
hand, individuals with higher education may have great-
er awareness of the health benefits of PA and better ac-
cess to resources or alternative opportunities to remain
active during restrictions®™. On the other hand, this
group was also more exposed to occupational demands
linked to remote work, longer screen time, and digital
engagements, which may have limited opportunities for
PA and contributed to increased sedentary behavior®.

Socioeconomic differences also played a role in
changes in ST during the pandemic. Individuals in the
richest socioeconomic tertile were less likely to reduce
their ST compared to those in the middle tertile. This
finding suggests that wealthier individuals may have
faced greater structural or behavioral barriers to de-
creasing sedentary behaviors, such as increased access
to screen-based entertainment, reliance on digital work,
and reduced need for active commuting or household
tasks®. Importantly, this highlights that higher socio-
economic status does not necessarily equate to healthi-
er movement behaviors during disruptive periods such
as the pandemic. Indeed, evidence from Brazil and
other countries suggests that while higher socioeco-
nomic status is often linked to better health outcomes,
it can also be associated with more sedentary occupa-
tional routines and greater screen exposure’®*.

Our study has some limitations. First, changes in PA
and ST were based on self-reported perceived measures
specifically developed for this survey and not derived
from previously validated instruments, which may be
subject to recall and reporting bias. In addition, these
measures did not capture the actual duration or intensi-
ty of behaviors before and during the covid-19 pandem-
ic. Furthermore, our cross-sectional analysis also has
limitations because it did not track these behaviors lon-
gitudinally during the lockdown period, which would
have provided more precise measures of the behaviors.

On the other hand, the strengths of this study in-
clude its large sample size, with a representative na-
tional sample from a middle-income country. In this
context, the EPICOVID 2.0 study stands out global-
ly as one of the largest covid-19 surveys in terms of
sample size and territorial coverage. Additionally, the
multidimensional nature of the research enabled us to
evaluate various aspects related to covid-19, including
changes in participants’lifestyle behaviors.

In conclusion, our findings underscore the intercon-
nected nature of PA and ST, highlighting that promot-
ing healthy movement patterns requires a comprehensive
approach. While inequalities persisted, especially among
socially disadvantaged groups, the diversity of responses
to the pandemic also reveals opportunities: some individ-
uals successfully increased their PA even under restrictive
conditions. These findings contribute to the understand-
ing of population behavioral responses during large-scale
public health crises, showing that positive behavioral
changes are possible even in adverse contexts. Our results
highlight the importance of considering both structur-
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