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ABSTRACT

Objective: To analyze the time trends and prevalence of physical activity and sedentary
behavior among Brazilian adults of state capitals between 2006 and 2021, including the
pandemic period. Methods: This is a time series of cross-sectional surveys based on
Telephone Surveillance for Chronic Diseases. Trends of sufficient leisure-time physical
activity (LTPA), sufficient physical activity while commuting, insufficient practice of
physical activity, and total screen time were estimated by using prais-winsten regression.
Annual prevalence and time trends were estimated for each indicator by sex, age group
and education. Results: For total population, significant time trends were found for LTPA
(B=0.614) and total screen time (p=1.319). As for prevalence, LTPA increased from 29%
in 2009 to 39% in 2019, followed by a reduction of 2.3% between 2020 and 2021. Total
screen time prevalence increased considerably between 2019 and 2020 (4.7%). Though
physical inactivity tended to reduce along the series, its prevalence increased by 3.4%
between 2019 and 2021, as well as physical activity while commuting decreased by 3,7%
in the same time period. Conclusion: Whereas LTPA increased along the years, it is
uncertain whether this trend will be the same in the years following COVID-19. Not only
people have altered their leisure-time habits, but also there is an increasing dominance of
screen time due to changing working and social patterns. More strategies need to be
addressed to tackle physical inactivity, sedentary behavior and review the national targets
after the pandemic.

KEYWORDS: Physical activity; Sedentary lifestyle; Noncommunicable diseases,
Trends; COVID-19.
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RESUMO

Objetivo: Analisar as tendéncias temporais e prevaléncia dos indicadores de atividade
fisica e comportamento sedentario em adultos das capitais brasileiras entre 2006 e 2021,
incluindo o periodo de pandemia. Métodos: Trata-se de estudo de série temporal de
inquéritos transversais baseado no Sistema de Vigilancia Telefonica de Doencas
Crobnicas. As tendéncias de atividade fisica suficiente no lazer (AFL), atividade fisica
suficiente no deslocamento, pratica insuficiente de atividade fisica e tempo total de tela
foram estimadas por meio da regressdo de prais-winsten. As tendéncias temporais e as
prevaléncias anuais foram calculadas por sexo, faixa etaria e escolaridade. Resultados:
Na populagéo total, foram encontradas tendéncias temporais significativas para AFL
(B=0,614) e tempo total de tela (B=1,319). Quanto a prevaléncia, a AFL aumentou de 29%
em 2009 para 39% em 2019, seguido de uma reducdo de 2,3% entre 2020 e 2021. A
prevaléncia do tempo total de tela aumentou consideravelmente entre 2019 e 2020 (4.7%).
Embora a inatividade fisica tendesse a diminuir ao longo da série, sua prevaléncia
aumentou 3,4% entre 2019 e 2021, assim como a atividade fisica no deslocamento
diminuiu 3,7% no mesmo periodo. Conclusdo: Enquanto a AFL aumentou ao longo dos
anos, é incerto se essa tendéncia se mantera nos anos seguintes ao COVID-19. N&o apenas
as pessoas alteraram seus habitos de lazer, mas também ha um dominio crescente do
tempo de tela devido a mudanca nos padrdes sociais e de trabalho. Mais estratégias
precisam ser abordadas para o enfrentamento da inatividade fisica, comportamento
sedentario e revisdo das metas nacionais pés-pandemia.

PALAVRAS-CHAVE: Atividade fisica; Estilo de vida sedentario; Doencas ndo

transmissiveis; Tendéncias; COVID-19.
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Introduction

The first COVID-19 case in Brazil was confirmed on February 26" of 2020,
followed by the first community transmission reported in Sao Paulo, on March 101", The
COVID-19 pandemic has magnified socioeconomic disparities and existing health
inequities, especially in low- and middle-income countries 2. Social distancing and
isolation measures induced change in the routine of people and families, with allarming
implications on the physical and mental health of individuals 4.

The impact of the pandemic on the mitigation and control of non-communicable
diseases (NCDs) are a major public health concern °. In the context, physical inactivity
and sedentary behavior amplify the burden of NCDs because obesity and chronic
conditions are a risk factor for the development of severe cases of the disease 5 7.

Depicting time trends of physical activity (PA) and sedentary behavior helps to
both monitor risk and protective factors for NCDs and to understand the new dynamics
of healthy behavior after the COVID-19 pandemic 8. Previous studies in Brazil indicated
an increase in leisure-time PA and a reduction in TV-viewing between 2006 and 2012
when using the National Surveillance for Protective and Risk Factors for Chronic
Diseases (VIGITEL) ° and from 2008 to 2019 when using the Brazilian Health Survey
(PNS) and the National Household Sample Survey (PNAD) °. However, further studies
showed that while time trends of PA increased between 2006 and 2014 at a steady level,
it showed graduated reductions after 2016 8,

After the pandemic, not only has PA reduced at rapid rates, sedentary behavior
has increased as well 1. In Brazil, a cross-sectional study conducted in 2020 showed that
> 4 hours/day of TV-viewing, > 4 hours/day of computer/tablet use, and physical
inactivity increased by 266%, 38% and 26%, respectively, in the country 2. Besides, by
drastically amplifying the number of physically inactive individuals, the COVID-19
pandemic has increased the chances of a cardiovascular event, especially among those
with preexisting conditions “. In fact, while the current Global Plan aims at a 15%
reduction in physical inactivity globally, and the Brazilian Action Plan aims at a 30%
increase in PA levels, it is still uncertain if the current efforts will make up for the
observed slowdown progress or if the targets will need to be revised 3.

After COVID-19, much more has been highlighted on the need for continuous
surveillance and planning of actions for the most vulnerable and at high-risk groups & 4.
To ensure the continuity of care, some strategies have been used, going from telemedicine

and triaging ° to incentives for home-based exercises °.
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In this sense, it is important to monitor the practice of PA in the Brazilian
population, aiming to support surveillance, prevention and health promotion actions.
Therefore, the objective of this study was to analyze the prevalence and time trends of
PA and sedentary behavior indicators in the adult population of the Brazilian state capitals
between 2006 and 2021, including the pandemic period.

A closer monitoring of population behavior as regards risk and protective factors
for NCDs along the years, with special focus on the prevalence between 2020 and 2021,
may elicit a new perspective of action in the context of the novel coronavirus. That is an
opportunity to understand if the target of 30% reduction by 2030 in physical inactivity
stated in the Brazilian Action Plan to Tackle the rise of NCDs ® can be achieved or

revised and, in either case, what can be done to stay on the right course.

Methods

Design and sampling

This is a cross sectional time-series study on PA indicators between the years 2006
and 2021, based on information from the National Surveillance for Protective and Risk
Factors for Chronic Diseases (VIGITEL) by telephone survey.

VIGITEL is a population-based survey that monitors risk and protective factors
for NCDs since 2006 by means of a probabilistic sampling methods that includes adults
aged 18 or over living in households with at least one landline telephone in the 26 state
capitals of Brazil and the Federal District *’. Each year, VIGITEL interviews
approximately 54,000 individuals *’. In the years 2020 and 2021, sample size was of
approximately of 27,000 individuals!’. Details on the sampling and data collection

process are provided in publications about VIGITEL 28,

Variables

For the present study, four main indicators were analyzed. First, sufficient leisure-
time physical activity (LTPA). According to the World Health Organization (WHO), a
PA adult is that who practices a minimum of 150 minutes or more of moderate-intensity
PA per week or 75 minutes or more of vigorous-intensity PA per week. °. Individuals
are classified as physically active if they achieved either a combination of 30 minutes of

moderate-intensity PA in at least 5 days per week, or 25 minutes of vigorous-intensity
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PA at least 3 days/week. The indicator is a composite of the questions: “In the last three
months, did you practice any type of physical exercise or sport?”, “What is the main type
of physical exercise or sport that you practiced?”, “Do you exercise at least once a
week?”, “How many days a week do you usually exercise?" and “On the day you exercise,
how long does this activity last?”. Physical activities lasting less than 10 minutes are not
considered for the purpose of this indicator 7.

Second, sufficient PA while commuting. Physically active individuals while
commuting are those who commute to work or school by bicycle or walking for an
equivalent of least 150 minutes of moderate-intensity PA per week, in other words, those
who spend at least 30 minutes per day walking or cycling in the round trip to work or
school on at least five days of the week. Questions about commuting to work and/or
school include: “Do you walk or cycle to or from work?”, “How long do you spend to go
back and forth on this route (on foot or by bicycle)?”, “Currently, are you attending a
course/school or do you take someone to a course/school?”, “When you go to or return
to this course or school, do you walk or cycle?” and “How much time do you spend going
to and from this route (on foot or by bicycle)?”

Third, insufficient practice of PA. Insufficient practice of PA weights the number
of individuals whose sum of minutes spent in physical activities in their free time,
commuting to work/school and in occupational activity does not reach the equivalent of
at least 150 minutes of moderate PA per week. This indicator is estimated from the
questions already mentioned about LTPA and commuting and from questions about the
individual's occupational activity: “In the last three months, have you worked?”, “In your
work, do you carry weight or do other heavy activities?”, “In a normal week, how many
days do you do these activities at work?” and “When you perform these activities, how
long does it usually last?”. For these three indicators, physical activities lasting less than
10 minutes are not considered for the purpose of calculating the weekly sum of minutes
spent exercising.

Lastly, we have calculated total screen time. This represents the percentage of
individuals who have the habit of watching television or using a computer, tablet or
cellphone for three or more hours per day. This cutoff represents a marker for sedentary
behavior among individuals. The indicator takes into account the answer given to the
questions “On average, how many hours a day do you usually watch television?”” and “On
average, how many hours of your free time (excluding work) does the use of a computer,

tablet or cell phone takes up per day?”.
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The following sociodemographic variables were included: sex (male/female), age
category (18-24; 25-34; 35-44; 45-54; 55-64 and 65 years or more), education (0-8; 9-11;

12 years or more) and region (North, Northeast, Central-west; Southeast, and South).

Data analysis

We obtained the prevalence and time trends as reported by a prais-winsten
regression for the four indicators and presented results by sex, age category, education,
and Brazilian region. Time trends were estimated from 2006 to 2021. However, not all
indicators could be reported due to inconsistency of newly added or revised questions in
the questionnaire. LTPA was reported between 2009 and 2021, insufficient practice of
PA from 2014 to 2021 and total screen time from 2016 to 2021. The pandemic and post-
pandemic period started in 2020.

The slope of the Prais regression represented the positive or negative tendency in
the overall time period (explanatory variable). The outcome variables were the PA and
sedentary behavior indicators, and the explanatory variable was the year of the survey. A
negative sign of the slope (B) of the line fitted by the model indicates that the relationship
between the indicator and time is decreasing, while a positive slope value represents the
average annual increase. The existence of a significant linear trend was considered when
the angular coefficient of the model proved to be different from zero for a p-value <0.05.
The accuracy of the models was evaluated through its R? value. Besides, we evaluated
the annual difference between the years and displayed each increasing or decreasing
change in the prevalence. The survey command was used in the analyses to consider post-
stratification weights of sampling.

The analyzes were performed using the Stata Software version 15.1. Vigitel data
are available for public access and use. Ethical clearance was approved by the National
Commission for Ethics in Research for Human Beings of the Ministry of Health (Opinion
2.100.213 — CAAE: 65610017.1.0000.0008).

Results

Our analyses included 784,479 individuals for the entire study period between
2006 and 2021. In general, we observed significant time trends (p<0.05) for LTPA (2009-
2021) and total screen time (2016-2021) in all categories. On the other side, the trends of
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insufficient PA (2014-2021) and PA while commuting (2006-2021) were non-significant
for the entire population and for most categories.

LTPA was reported from 2009 to 2021 (Table 1). In the total population, the trend
of the indicator increased steadily (p=0.614; p=0.010) from 2009 to 2019 (29.9% to
39.0%). In following years, the prevalence of LTPA decreased to 36.8% in 2020 and to
36.7% in 2021, which means a reduction in the prevalence of 2.3% between 2019 and
2021. There was a significant time trend increase for both men (f=0.488; p=0.018) and
for women ($=0.790; p=0.003) along the years analyzed, with greater slope for the latter.
In general, though, men demonstrated higher prevalence of LTPA than women,
irrespectively of the year. Though there was a steady increase in the levels of LTPA
practice from 2009 to 2019 for men (from 39.0% in 2009 to 46.7% in 2019) and women
(from 22.1% in 2009 to 32.4% in 2019), the prevalence of LTPA decreased considerably
for both sexes in the following years. For men, the decrease was of 3.6% and for women
it was of 1.1% between 2019 and 2021.

As regards LTPA according to age categories, coefficients were positive and
significant for all groups, except for people with 65 years or more, which also represented
the smallest positive slope (B=0.137; p=0.06). Prevalence was higher for younger
individuals’ groups, with most groups displaying its peak prevalence in 2019, except
those aged 18 to 24 years old (prevalence of LTPA was 50.6% in 2018 and 49.4% in
2019); 55 to 64 years old (prevalence of LTPA was 32.4% in 2018 and 31.5% in 2019);
and 35 to 44 years old (prevalence of LTPA was 38.0% in 2020 and 36.8% in 2019).

As regards LTPA according to education, the greater the number of years of
formal education, the higher the coefficient and the prevalence of LTPA. Nevertheless, it
was significant only for the group with more the 12 years of schooling (=0.522; p=0.02).
Higher prevalence was observed in 2019 for all educational groups, with a decrease in
the following two years of the series.

Lastly, LTPA was analyzed by Brazilian region. Trends demonstrated a
significant increase in the practice of LTPA in all of them, especially in the North
(B=0.712; p=0.026) and Northeast (B=1.085; p < 0.001). The mean prevalence of LTPA
ranged between 32.5% in the Southeast and 40.5% in the Central-west. Amongst all, the
peak prevalence was reached in 2019 for the North (40.7%), Central-west (43.5%), and
Southeast (36.4%); and in 2020 for the Northeast (41.6%) and the South (40.9%),

followed by decreases in the prevalence of LTPA in the population of those regions.
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As regards PA while commuting, trends were analyzed from 2006 to 2021 (Table
2). In the period, no significant values were found, neither for the prevalence in the total
population (B= -0.018; p=0.924), nor for sex, age, education, or region. However, there
was an important annual difference between 2019 and 2021. In 2019, the prevalence of
PA while commuting was 14.1% and in 2021 it was 10.4%, meaning a reduction of 3.7%
within this time-period (Table 5).

The time trend of insufficient physical active adults could be reported only for the
period between 2014 and 2021 (Table 3). In the period, one significant value was found
for the Northeast Region, in which the indicator showed a considerable decrease (p= -
0.804; p<0.007) throughout the years analyzed. In the total population, although no
significant values were found, there was an important reduction in the prevalence of
physical inactivity between 2014 and 2019, followed by an increase of 2.4% between
2019 and 2020 and of 3.4% between 2019 and 2021.

The habit of staying in front of a screen, measured as total screen time, was
analyzed between 2016 and 2021 (Table 4). The time trends were positive for all except
one category, that of individuals aged 18 to 24 years (= 0.445; p=0.23). In the total
population, the increase was of 1.319 along the years (p=0.001); higher for women (=
1.499; p=0.004) than for men (B= 1.099; p<0.001); individuals aged 45 to 54 years (B=
2.224; p<0.001) and 55 to 64 (p= 2.312; p=0.002) years than other age groups; people
with 0 to 8 years of education (B= 1.577; p<0.001) than those with more years of
schooling; and in the Central-west (p= 1.718; p=0.001) and Southeast (p= 1.520;
p<0.001) among all regions. The biggest increase in total screen time was observed
between 2019 and 2020 for all categories, meaning a greater annual variation in those

years.

Discussion

The study analyzed the annual prevalence and time trends of PA indicators among
Brazilian adults, including the pandemic period. In general, people became more
physically active, as we can see by both an increase in LTPA practice and a reduction in
insufficient PA. However, the overall increase along the years was disrupted by a fall in
LTPA and an increase in insufficient PA after 2019. Additionally, it was observed a

reduction in sufficient PA while commuting and an increase in total screen time, also
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accentuated after 2019. In general, trends of LTPA were lower for people of 65 years of
age or more, in women, and people with lower education.

Two observations must be highlighted. Firstly, the prevalence of PA and sedentary
behavior have demonstrated a shift between 2019 and 2021. The decreasing prevalence
of LTPA and increasing prevalence of insufficiently active individuals between those
years could be most probably associated with the COVID-19 pandemics and the change
in behavior dynamics %°. Noteworthy is that, in Brazil, health behavior reduced after the
COVID-19 pandemic not only for total population %%, but especially for those reporting
some type of NCD, such as diabetes, hypertension, heart disease, cancer or respiratory
diseases 2. In fact, during the pandemic, despite incentives of home-based exercises to
maintain PA levels ¥, people were most of the time reclused due to social isolation and
mitigation measures to control the spread of the virus impacting on the control of such
chronic conditions %,

Likewise, PA while commuting had its highest decrease between 2019 and 2021
(3.7%) and total screen time increased considerably by 3.3% in the same period.
Alterations in total screen time could be related to the reduced options of recreational
activities during lockdown as well as to the increasing distress caused by the general
context 2%, which also negatively influenced sleeping in all age categories 2* but specially
for children and adolescents 2> 2. Along the years, total screen time increased more
among women, older adults and people with fewer years of formal education, supposedly
due to the spread of digitalization and increased access to technology. Other studies found
a reduction in TV-viewing among people with higher education and younger age, but
because the measure did not include other screen devices such as computer, cellphone
and tablets, which have been replacing TV-viewing °. During the COVID-19 pandemic,
higher increases in the prevalence of solely TV-viewing was observed among younger
adults and those with higher schooling, but the prevalence remained higher for older
adults and individuals with fewer years of formal education 2.

Secondly, there might be an interesting point on motivation as a determinant for
healthy behavior adherence. Whereas men, people of younger age and those with more
years of education tend to exercise more and show less sedentary behavior, LTPA
prevalence reduced more among these same groups between 2019 and 2021, which was
also observed previously *2. However, this is surprising because it would be expected for

them to maintain the same pattern. Such observations are important and needs further
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detailing so as to better understand the determinants of health and sedentary behavior
during the pandemic 2 as well as inequities in PA practice 2’

Results suggest that the COVID-19 pandemic have altered PA patterns in the
population and in the cities 28. Added up by the misaligned sum of political forces to deal
with the situation 2, one of the effects of the pandemics was not only that people reduced
time outsides and changed habits by staying longer periods in front of screens, but also
that the demographic and epidemiological transitions together with the increasing
dominance of technology in working and social environments might have intensified the
observed pattern 1,

From the one side, while the North and the Northeast regions are the most
vulnerable in the country 3 they presented the highest trends of LTPA practice and lowest
total screen time. Though such tendencies contradict that lower socioeconomic status
predicts lower PA outcomes, access to primary health care and social assistance programs
tend to be higher in the North and Northeast °, pointing to the importance of government
level support to promote populational protective behaviors.

This is a cross-sectional study which reveals relevant tendencies on NCD risk and
protective factors along the years. Though correlations with contextual factors can be
stated, we understand they cannot directly prove a cause-effect relationship. Our findings
are conservative and based on evidence of previous studies showing that the COVID-19
pandemics led to drawbacks on healthy behavior against the rise of NCDs 112 20. 21,23,
Additional misaligned government response may have influenced the increasing
disparities in PA and sedentary behavior during the pandemic 2% 3°.

To our knowledge, this study sheds light on the need to further investigate the
impact of the COVID-19 pandemic on the determinants of PA as well as on the global
and national targets in different scenarios. As it concerns limitations of the findings, the
insignificant statistics observed for sufficient PA while commuting and for most
categories of insufficient PA practice could be related to the data errors, which still do
not account for the complete time-series. Also, the remaining lack of consistency in the
questionnaires reveal a demand for standardization in surveillance methods across the
years. VIGITEL collects self-declared data by landline and the use of post-stratification
weights aims to reduce representation bias. Nevertheless, with the reduction of landline
coverage, the non-representation of the population may increase. Besides, VIGITEL is
not representative of the entire country, but only of the adult population of Brazilian state

capitals.
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In order for Brazil to continue on the track of the National target of a 30% increase
in the prevalence of LTPA until 2030 and the goal of 15% increase as stated in the Global
Agenda, we highlight that more government level strategies have to be addressed so as to
reduce the downward tendency observed in the past years. Revalidation of the global and
national targets is also an action to be ruled. Population levels of PA practice and
sedentary behavior are still a challenge, confronted by new life perspectives after the
COVID-19 pandemics.

References

1. Croda J, Oliveira WKd, Frutuoso RL, Mandetta LH, Baia-da-Silva DC, Brito-
Sousa JD, et al. COVID-19 in Brazil: advantages of a socialized unified health system
and preparation to contain cases. Revista da Sociedade Brasileira de Medicina Tropical
2020; 53. DOI: https://doi.org/10.1590/0037-8682-0167-2020.

2. Kelley M, Ferrand RA, Muraya K, Chigudu S, Molyneux S, Pai M, et al. An
appeal for practical social justice in the COVID-19 global response in low-income and
middle-income countries. The Lancet Global Health 2020; 8: e888-e89. DOI:
https://doi.org/10.1016/S2214-109X(20)30249-7.

3. Barros MBdA, Lima MG, Malta DC, Szwarcwald CL, Azevedo RCSd, Romero

D, et al. Report on sadness/depression, nervousness/anxiety and sleep problems in the

Brazilian adult population during the COVID-19 pandemic. Epidemiologia e Servigos de
Saude 2020; 29. DOI: https://doi.org/10.1590/S1679-49742020000400018.

4. Pecanha T, Goessler KF, Roschel H and Gualano B. Social isolation during the

COVID-19 pandemic can increase physical inactivity and the global burden of
cardiovascular disease. American Journal of Physiology-Heart and Circulatory
Physiology 2020. DOI: https://doi.org/10.1152/ajpheart.00268.2020.

5. World Health Organization. The impact of the COVID-19 pandemic on

noncommunicable disease resources and services: results of a rapid assessment. 2020.

6. Kluge HHP, Wickramasinghe K, Rippin HL, Mendes R, Peters DH, Kontsevaya
A, et al. Prevention and control of non-communicable diseases in the COVID-19
response. The Lancet 2020; 395: 1678-80. DOI: https://doi.org/10.1016/S0140-
6736(20)31067-9.

7. Hennis AJ, Coates A, Del Pino S, Ghidinelli M, de Leon RGP, Bolastig E, et al.

COVID-19 and inequities in the Americas: Lessons learned and implications for essential


https://doi.org/10.1590/0037-8682-0167-2020
https://doi.org/10.1016/S2214-109X(20)30249-7
https://doi.org/10.1590/S1679-49742020000400018
https://doi.org/10.1152/ajpheart.00268.2020
https://doi.org/10.1016/S0140-6736(20)31067-9
https://doi.org/10.1016/S0140-6736(20)31067-9

SciELO Preprints - This document is a preprint and its current status is available at: https://doi.org/10.1590/1980-549720230011.supl.1.1

health services. Revista Panamericana de Salud Pdblica 2021; 45. DOL:
https://d0i:10.26633/RPSP.2021.130.

8. Silva AGd, Teixeira RA, Prates EJS and Malta DC. Monitoring and projection of
targets for risk and protection factors for coping with noncommunicable diseases in
Brazilian capitals. Ciéncia & Salde Coletiva 2021; 26: 1193-206. DOI:
https://doi.org/10.1590/1413-81232021264.42322020.

9. Mielke GI, Hallal PC, Malta DC and Lee IM. Time trends of physical activity and
television viewing time in Brazil: 2006-2012. Int J Behav Nutr Phys Act 2014; 11: 101.
2014/08/16. DOI: https://doi.org/10.1186/s12966-014-0101-4.

10.  Werneck AO, Barboza LL, Aradjo RH, Oyeyemi AL, Damacena GN, Szwarcwald

CL, et al. Time trends and sociodemographic inequalities in physical activity and

sedentary behaviors among Brazilian adults: National Surveys from 2003 to 2019.
Journal of Physical Activity and Health 2021; 1: 1-10. DOI:
https://doi.org/10.1123/jpah.2021-0156.

11.  Réathonyi G, Kdsa K, Bacs Z, Rathonyi-Odor K, Fiizesi I, Lengyel P, et al.

Changes in workers’ physical activity and sedentary behavior during the COVID-19
Pandemic. Sustainability 2021; 13: 9524. DOI: https://doi.org/10.3390/sul13179524.

12.  Silva D, Werneck AO, Malta DC, Souza Junior PRB, Azevedo LO, Barros MBA,
et al. Changes in the prevalence of physical inactivity and sedentary behavior during
COVID-19 pandemic: a survey with 39,693 Brazilian adults. Cad Saude Publica 2021;
37:e00221920. 2021/05/06. DOI: https://doi.org/10.1590/0102-311X00221920

13.  Amini H, Habibi S, Islamoglu A, Isanejad E, Uz C and Daniyari H. COVID-19
pandemic-induced physical inactivity: the necessity of updating the Global Action Plan
on Physical Activity 2018-2030. Environmental Health and Preventive Medicine 2021;
26: 1-3. DOI: https://doi.org/10.1186/s12199-021-00955-z.

14.  Hall G, Laddu DR, Phillips SA, Lavie CJ and Arena R. A tale of two pandemics:
How will COVID-19 and global trends in physical inactivity and sedentary behavior

affect one another? Progress in cardiovascular diseases 2021; 64: 108. DOI:
https://doi:10.1016/j.pcad.2020.04.005.

15.  Ghram A, Briki W, Mansoor H, Al-Mohannadi AS, Lavie CJ and Chamari K.
Home-based exercise can be beneficial for counteracting sedentary behavior and physical
inactivity during the COVID-19 pandemic in older adults. Postgrad Med 2021; 133: 469-
80. 2020/12/05. DOI: https://doi.org/10.1080/00325481.2020.1860394.



https://doi:10.26633/RPSP.2021.130
https://doi.org/10.1590/1413-81232021264.42322020
https://doi.org/10.1186/s12966-014-0101-4
https://doi.org/10.1123/jpah.2021-0156
https://doi.org/10.3390/su13179524
https://doi.org/10.1590/0102-311X00221920
https://doi.org/10.1186/s12199-021-00955-z
https://doi:10.1016/j.pcad.2020.04.005
https://doi.org/10.1080/00325481.2020.1860394

SciELO Preprints - This document is a preprint and its current status is available at: https://doi.org/10.1590/1980-549720230011.supl.1.1

16.  Malta DC and Silva Jr JBd. O Plano de Ac¢0es Estratégicas para o Enfrentamento
das Doengas Cronicas Nao Transmissiveis no Brasil e a definicdo das metas globais para
o enfrentamento dessas doencas até 2025: uma revisdo. Epidemiologia e Servicos de
Salde 2013; 22: 151-64. DOI: http://dx.doi.org/10.5123/S1679-49742013000100016

17.  Brasil. Ministério da Saude. Vigitel Brasil 2021: vigilancia de fatores de risco e

protecdo para doencas cronicas por inquérito telefénico: estimativas sobre frequéncia e
distribuicdo sociodemogréafica de fatores de risco e protecdo para doengas cronicas nas
capitais dos 26 estados brasileiros e no Distrito Federal em 2021. 2021. Brasilia

18.  Bernal RTI, Iser BPM, Malta DC and Claro RM. Surveillance System for Risk
and Protective Factors for Chronic Diseases by Telephone Survey (Vigitel): changes in
weighting methodology. Epidemiol Serv Saude 2017; 26: 701-12. 2017/12/07. DOI:
https://doi.org/10.5123/S1679-49742017000400003.

19.  Bull FC, Al-Ansari SS, Biddle S, Borodulin K, Buman MP, Cardon G, et al. World
Health Organization 2020 guidelines on physical activity and sedentary behaviour.
British ~ journal  of  sports medicine  2020; 54: 1451-62. DOI:
http://dx.doi.org/10.1136/bjsports-2020-102955.

20.  Barr-Anderson DJ, Hazzard VM, Hahn SL, Folk AL, Wagner BE and Neumark-
Sztainer D. Stay-at-home orders during COVID-19: The influence on physical activity

and recreational screen time change among diverse emerging adults and future
implications for health promotion and the prevention of widening health disparities.
International journal of environmental research and public health 2021; 18: 13228. DOI:
https://doi.org/10.3390/ijerph182413228.

21.  Malta DC, Szwarcwald CL, Barros MBdA, Gomes CS, Machado iE, Souza Junior
PRBd, et al. The COVID-19 Pandemic and changes in adult Brazilian lifestyles: a cross-
sectional study, 2020. Epidemiologia e Servicos de Saude 2020; 29. DOI:
https://doi.org/10.1590/S1679-49742020000400026.

22.  Malta DC, Gomes CS, Barros MBdA, Lima MG, Almeida WdSd, Sa ACMGN(d,

et al. Noncommunicable diseases and changes in lifestyles during the COVID-19

pandemic in Brazil. Revista Brasileira de Epidemiologia 2021; 24: €210009. DOI:
https://doi:10.1590/1980-549720210009.
23.  Runacres A, Mackintosh KA, Knight RL, Sheeran L, Thatcher R, Shelley J, et al.

Impact of the COVID-19 pandemic on sedentary time and behaviour in children and

adults: A systematic review and meta-analysis. International journal of environmental


http://dx.doi.org/10.5123/S1679-49742013000100016
https://doi.org/10.5123/S1679-49742017000400003
http://dx.doi.org/10.1136/bjsports-2020-102955
https://doi.org/10.3390/ijerph182413228
https://doi.org/10.1590/S1679-49742020000400026
https://doi:10.1590/1980-549720210009

SciELO Preprints - This document is a preprint and its current status is available at: https://doi.org/10.1590/1980-549720230011.supl.1.1

research and public health 2021; 18: 11286. DOI:
https://doi.org/10.3390/ijerph182111286.

24.  Drumheller K and Fan CW. Unprecedented times and uncertain connections: A

systematic review examining sleep problems and screentime during the COVID-19
pandemic. Sleep Epidemiol 2022, 2: 100029. DOl:
https://doi.org/10.1016%2F].sleepe.2022.100029.

25.  Guo Y-f, Liao M-qg, Cai W-I, Yu X-x, Li S-n, Ke X-y, et al. Physical activity,
screen exposure and sleep among students during the pandemic of COVID-19. Scientific
reports 2021; 11: 1-11. DOI: https://doi.org/10.1038/s41598-021-88071-4.

26.  Owen N, Sugiyama T, Eakin EE, Gardiner PA, Tremblay MS and Sallis JF.
Adults' sedentary behavior: determinants and interventions. American journal of
preventive medicine 2011; 41: 189-96. DOIl:
https://doi.org/10.1016/j.amepre.2011.05.013.

27.  Sfm C, Van Cauwenberg J, Maenhout L, Cardon G, Lambert E and Van Dyck D.

Inequality in physical activity, global trends by income inequality and gender in adults.
International Journal of Behavioral Nutrition and Physical Activity 2020; 17: 1-8. DOI:
https://doi.org/10.1186/s12966-020-01039-X.

28.  Oni T, Micklesfield LK, Wadende P, Obonyo CO, Woodcock J, Mogo ER, et al.

Implications of COVID-19 control measures for diet and physical activity, and lessons

for addressing other pandemics facing rapidly urbanising countries. Global health action
2020; 13: 1810415. DOI: https://doi.org/10.1080/16549716.2020.1810415.
29.  Xavier DR, e Silva EL, Lara FA, e Silva GR, Oliveira MF, Gurgel H, et al.

Involvement of political and socio-economic factors in the spatial and temporal dynamics
of COVID-19 outcomes in Brazil: A population-based study. The Lancet Regional
Health-Americas 2022: 100221. DOI: https://doi.org/10.1016/j.1ana.2022.100221.

30. Rocha R, Atun R, Massuda A, Rache B, Spinola P, Nunes L, et al. Effect of

socioeconomic inequalities and vulnerabilities on health-system preparedness and
response to COVID-19 in Brazil: a comprehensive analysis. The Lancet Global Health
2021; 9: e782-92. DOI: https://doi.org/10.1016/S2214-109X(21)00081-4

Recebido: 31/08/2022
Revisado:08/12/2022
Aprovado: 12/12/2022


https://doi.org/10.3390/ijerph182111286
https://doi.org/10.1016%2Fj.sleepe.2022.100029
https://doi.org/10.1038/s41598-021-88071-4
https://doi.org/10.1016/j.amepre.2011.05.013
https://doi.org/10.1186/s12966-020-01039-x
https://doi.org/10.1080/16549716.2020.1810415
https://doi.org/10.1016/j.lana.2022.100221
https://doi.org/10.1016/S2214-109X(21)00081-4

SciELO Preprints - This document is a preprint and its current status is available at: https://doi.org/10.1590/1980-549720230011.supl.1.1

Table 1. Prevalence and time trend of sufficient leisure-time physical activity, according to sociodemographic characteristics. VIGITEL,
Brazilian capitals, 2009 to 2021.

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 B° p-value
Total 299 301 316 335 338 353 376 376 370 381 390 368 36.7 0.614 0.010

9 Male 39.0 391 404 415 412 416 456 46.6 434 454 467 442 431 0488 0.018

[

“  Female 221 224 240 265 274 300 308 299 315 318 324 305 313 0.790 0.003
18-24 427 436 444 476 49.7 500 514 522 491 506 494 471 506 0592 0.049
25-34 339 343 359 391 393 415 452 460 442 455 485 415 426 0.857 0.024

g 35-44 253 260 275 310 296 312 364 357 338 360 368 380 340 0.951 <0.001

g 45-54 242 243 265 258 273 301 305 304 337 326 346 330 346 0.951 <0.001

< 55.64 242 244 255 252 266 284 291 297 300 324 315 321 316 0.733 <0.001
> 65 226 207 225 236 223 228 235 223 233 244 244 239 218 0.137 0.061

- 0Oas8 195 196 212 216 220 229 254 245 233 246 258 236 226 0.336 0.056

% 9all 348 346 353 371 372 385 401 404 397 404 395 380 373 0.236 0.292

é >12 416 413 425 454 454 478 496 479 470 481 500 462 473 0522 0.029
North 316 299 328 372 351 370 413 390 407 424 407 353 393 0.712 0.026
Northeast 294 289 311 334 345 350 361 381 373 412 404 416 398 1.085 <0.001

-é, Central-west | 35.5 36.8 348 374 397 382 468 431 450 434 435 434 393 0.627 0.040

:: Southeast 280 285 300 311 308 340 352 356 334 336 364 320 335 0486 0.024
South 326 338 354 368 383 377 383 373 394 398 403 409 377 0510 0.003

“The accuracy of the model was evaluated through its R? value.
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Table 2. Prevalence and time trend of sufficient physical activity while commuting. VIGITEL, Brazilian capitals, 2006-2021.

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 pB* p-value
Total 109 10.7 11.3 170 179 148 142 121 123 119 144 134 144 141 133 104 -0.018 0.924

9 Male 135 12.7 135 176 179 151 138 122 13.0 124 154 142 150 145 138 108 -0.119 0.425

)

v Female 87 91 94 165 179 146 145 119 116 116 135 128 13.8 13.8 129 10.0 0.073 0.746
18-24 114 113 125 198 21.0 181 165 138 149 119 176 142 160 16.7 165 13.1 0.073 0.750
25-34 124 123 11.8 196 208 17.2 165 126 13.7 136 148 151 155 144 152 105 -0.095 0.670

g 35-44 129 131 139 195 212 17.1 156 150 143 149 171 159 179 16.6 155 11.7 -0.034 0.873

g 45-54 123 11.7 125 178 19.0 146 15.0 135 127 132 152 149 148 172 148 124 0.040 0.804

< 55-64 71 75 95 120 116 108 113 94 96 9.2 127 112 130 114 9.7 89 0.125 0.350
> 65 33 23 26 45 39 43 42 30 36 40 50 47 51 48 36 34 0.068 0.246

s 0Oa8 13.4 124 127 185 186 153 145 120 127 123 145 146 149 143 127 9.2 -0.198 0.302

T 9all 10.3 108 118 17.7 19.1 155 152 130 134 130 156 145 160 157 146 13.1 0.143 0.468

-USJ > 12 64 68 79 131 150 13.0 121 108 10.0 100 129 110 119 122 124 80 0.128 0.549
North 13.7 13.8 13.6 19.1 188 16.2 134 118 121 112 132 124 124 128 127 11.1 -0.245 0.159
Northeast |11.6 10.9 112 16.6 164 136 135 11.2 114 10.0 129 118 129 124 13.0 99 -0.099 0.488

é, Central- 98 101 96 136 136 116 123 96 89 7.0 103 11.7 105 104 85 7.7 -0.153 0.272

R west
Southeast |10.0 104 115 17.7 20.0 157 154 134 137 143 16.7 154 168 16.4 147 115 0.121 0.611
South 109 10.1 10.1 164 155 16.4 13.0 110 121 125 138 115 138 143 144 9.0 -0.007 0.966

“The accuracy of the model was evaluated through its R? value.
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Table 3. Prevalence and time trend of insufficient practice of physical. VIGITEL, Brazilian capitals, 2014-2021.

2014 2015 2016 2017 2018 2019 2020 2021 B P
value
Total 48.7 475 451 46.0 441 448 472 482 -0.086 0.818

9 Male 401 372 341 376 351 361 373 393 -0.019 0.957

)

O Female 56.0 56.3 545 531 517 522 556 557 -0.093 0.819
18-24 370 375 343 375 357 365 384 356 0.060 0.656
25-34 413 389 367 36.7 356 368 408 426 0.189 0.760

g 35-44 472 443 423 446 408 422 443 450 -0.233 0.512

g 45-54 51.2 50.0 469 46.2 452 442 443 463 -0.776 0.057

< 5564 573 58.0 539 541 512 523 557 56.6 -0.210 0.683
> 65 725 717 712 706 692 69.1 704 73.0 0.004 0.990

- 0Oa8 56.9 56.0 537 549 534 537 575 584 0.206 0.618

% 9all 449 445 416 429 398 434 441 452 0.035 0.921

u‘?J >12 429 410 402 408 403 386 423 435 0.065 0.837
North 484 465 449 456 441 452 486 46.8 -0.059 0.854

- Northeast 50.1 51.0 46.0 482 441 458 443 47.2 -0.804 0.007

2 Central-west | 46.1 418 412 406 409 425 442 452 -0.006 0.990

i Southeast 46.1 418 412 40.6 409 425 442 452 -0.006 0.990
South 46.7 465 466 445 422 428 43.0 48.0 -0.089 0.852

“The accuracy of the model was evaluated through its R? value.
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Table 4. Prevalence and time trend of total screen time. VIGITEL, Brazilian capitals, 2016-2021.

2016 2017 2018 2019 2020 2021 B p-value
Total 617 610 633 627 674 660 1.319 0.001
. Male 629 621 650 639 673 667 1.099  <0.001
5
®  Female 606 601 619 617 675 654 1.499 0.004
18-24 821 799 813 792 833 832 0.445 0.238
25-34 739 717 743 733 781 739 0.903 0.010
g 35-44 592 607 628 624 661  64.6 1353  <0.001
s  45-54 511 508 555 539 603  60.2 2.224 <0.001
< 5564 482 488 505 521 586  57.0 2312 0.002
> 65 423 425 438 457 493 510 1.848 0.003
c  0as 451 443 483 463 527 492 1577  <0.001
g 9all 69.3 674 696 685 727 713 0.880 0.011
§ >12 701 696 701 702 733 730 0.754 0.024
North 628 623 644 632 674 662 1.025 0.001
Northeast 607 611 621 616 652 645 0.945 0.003
§, Central-west 587 583 611 604 662 648 1.718 0.001
€ southeast 629 612 646 640 691 668 1520  <0.001
South 610 615 617 612 665 675 1.339 0.031

“The accuracy of the model was evaluated through its R? value.
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LTPA? PAP while commuting Insufficient PAP practice Total screen time

ANO Prevalence Annual Prevalence Annual Prevalence Annual Prevalence Annual
(%) difference (%) difference (%) difference (%) difference

2006 * * 10.9 * * * * *
2007 * * 10.7 -0.2 * * * *
2008 * * 11.3 0.6 * * * *
2009 29.9 * 17.0 5.7 * * * *
2010 30.1 0.2 17.9 0.9 * * * *
2011 31.6 15 14.8 -3.1 * * * *
2012 335 1.9 14.2 -0.6 * * * *
2013 33.8 0.3 12.1 -2.1 * * * *
2014 35.3 1.5 12.3 0.2 48.7 * * *
2015 37.6 2.3 11.9 -0.4 475 -1.2 * *
2016 37.6 0.0 14.4 2.5 45.1 -2.4 61.7 *
2017 37.0 -0.6 13.4 -1.0 46.0 0.9 61.0 -0.7
2018 38.1 1.1 14.4 1.0 44.1 -1.9 63.3 2.3
2019 39.0 0.9 14.1 -0.3 44.8 0.7 62.7 -0.6
2020 36.8 -2.2 13.3 -0.8 47.2 2.4 67.4 4.7
2021 36.7 -0.1 10.4 -2.9 48.2 1.0 66.0 -1.4

3 Leisure time physical activity. ® Physical activity. ~ Data were not available during this period
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