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Abstract

Background: Quarantine periods change routines and behaviors with potential impact on differ-

ent health outcomes.

Objective: To determine the association between changes in physical activity and sedentary behav-

iors with changes in back pain during the COVID-19 pandemic quarantine among Brazilian adults.

Methods: This was a nationwide survey through online questionnaires using data from 43,062

adults (� 18 years of age). Information on back pain was assessed using questions about episodes

of back pain and worsening symptoms during the quarantine. The pattern of movement behav-

iors adopted before and during the pandemic were considered for physical inactivity

(< 150 min/week of activity), high TV-viewing (� 4 h/d), and high computer/tablet use (� 4 h/

d). Covariates included sex, age group, academic achievement, skin color, working status during

the quarantine, and adherence to the quarantine. Logistic regression models were used for sta-

tistical analyses (weighted for national representativity).

Results: Becoming inactive (OR=1.76, 95% CI: 1.32, 2.37), with high TV-viewing (OR=1.35, 95%

CI: 1.14, 1.61) and high computer/tablet use (OR=1.39, 95% CI: 1.11, 1.73) during the pandemic

were associated with a higher incidence of back pain. The incidence of physical inactivity was

also associated with increased back pain (OR=2.71, 95%CI: 1.64, 4.48).

Conclusions: We conclude that increased physical inactivity and sedentary behaviors due to the

COVID-19 pandemic quarantine are associated with the incidence and worsening symptoms of

back pain among Brazilian adults.
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Introduction

Back pain is an important concern in terms of public health.1

In addition to its high prevalence, back pain is associated
with physical constraints, lower quality of life, and reduced
life expectancy.2,3 Although back pain is a major public
health problem worldwide, it is projected that the burden
of back pain will increase even further in the next few deca-
des, especially in low and middle-income countries.2

One of the main challenges when considering back pain at
the population level is that the cause is frequently non-spe-
cific, being associated with socioeconomic, physical, behav-
ioral, and mental factors.2,4 Among the causes, in general,
healthy lifestyles are suggested as protective against back
pain; however, doubts remain about the doses and combina-
tions of healthy behaviors to optimize benefits. Although
moderate-intensity physical activity in leisure time seems
protective for back pain symptoms,5,6 this is not clear con-
sidering other domains of physical activity and specific popu-
lation groups.7 In addition, little is known about the
combination of physical activity with other movement
behaviors, such as sedentary time spent on TV-viewing and
on personal computers.7

Given the social restriction measures imposed due to the
Coronavirus Disease 2019 (COVID-19) pandemic, people’s
lives have changed and “stay-at-home” messages have
reduced opportunities for physical activity practice and
increased exposure to many types of sedentary behaviors.
Therefore, increases in the level of physical inactivity and
sedentary behavior have been reported during the COVID-19
quarantine.8 These behavior changes seem to be associated
with cardiovascular,9 metabolic,10 and mental health disor-
ders.11 However, it is not clear how changes in movement
behaviors due to the COVID-19 pandemic are associated with
musculoskeletal conditions, such as back pain. This informa-
tion would help the development of interventions to miti-
gate the potentially harmful effects of quarantine on
musculoskeletal health, focusing on the specific type and
pattern of movement behaviors. Thus, we investigated the
association of changes in movement behaviors due to the
COVID-19 pandemic quarantine with back pain among Brazil-
ian adults. Our hypothesis was that increased physical inac-
tivity and high screen-based sedentary time due to the
COVID-19 pandemic quarantine are associated with the inci-
dence and worsening of back pain.

Methods

Study design and setting

The “Brazilian behavioral research during the COVID-19 pan-
demic” is a cross-sectional health survey using a virtual
questionnaire to assess the changes that have occurred in
the lives of Brazilians after the arrival of the coronavirus
pandemic in the country, related to social restriction initia-
tives for the protection of people, including quarantine and

lockdown. Data collection was conducted between April
24th and May 24th, 2020. All procedures were approved by
the National Research Ethics Commission applied by the
Oswaldo Cruz Foundation, Rio de Janeiro, RJ, Brazil (opinion
n° 3.980.277).

Participants

Participants were invited through a chain sampling proce-
dure. In the first stage, the 15 researchers involved in the
study chose a total of 200 other researchers from different
states in Brazil. In addition, each researcher in the study
chose 20 people from their social network, making a total of
500 people chosen. The people chosen in the first stage
were denominated ‘influencers.’ These influencers sent the
survey link to at least 12 people from their social networks,
following guidance for stratification by sex, age range
(18�39; 40�59; 60+), and education level (none or elemen-
tary school, high school, and more than high school). In addi-
tion, information about the study was disseminated through
press releases, social communications from participating
research institutions, state health departments, and social
media. The survey link was also available at the influencers'
research institutions. From the initial sample (n = 45,160),
2026 presented missing data for at least one variable and
were excluded from the present analyses, and after further
exclusions for missing data, the current study analyzed data
for 43,062 participants. The sample was weighted according
to characteristics from the National Household Sample Sur-
vey (conducted in 2019), considering population in each
state, education, age, sex, and prevalence of chronic dis-
eases, aiming at a nationally representative sample. All the
participants signed a written consent form accepting the
study procedures.

Variables

Back pain

First, participants were asked a general question about an
already existing back problem. Next, those with no previous
back pain were asked about the occurrence of back pain dur-
ing the pandemic (incidence) and those who already had
back pain were asked about any changes in their back pain
during the pandemic. Questions were based on the Brazilian
National Health Survey.12 The first question was dichotomic
(yes or not): “Do you have any chronic back problems such

as chronic back or neck pain, low back pain, sciatica, verte-

brae or disc problems?”. The incidence of back pain during
the pandemic (among those without chronic back pain) was
assessed through the question: “During the pandemic, have

you started to feel any back or spinal pain due to changes in

habitual activities?”. Possible answers were: (a) yes, a little;
(b) yes, a lot; and (c) no. We classified the two first options
as “incidence of back pain.” In addition, those who already
had back pain before the pandemic were asked: “During the

pandemic, how have changes in your habitual activities

affected your back pain?”. Possible answers were: (a)
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maintained; (b) slightly increased; (c) strongly increased;
and (d) reduced. We classified options b and c as “increased
back pain.”

Movement behaviors

Movement behaviors were assessed through questions previ-
ously used in the “Brazilian Telephone-based Risk Factor Sur-
veillance System for Chronic Diseases,” which presented
good psychometric properties.13 We used questions referring
to each behavior before and during the pandemic, categoriz-
ing, for analyses purposes as “changes in movement behav-
iors” participants who changed category (active/inactive
and adequate/high screen time) based on previous
studies.14,15

For physical activity before the COVID-19 pandemic, par-
ticipants were asked “Before the COVID-19 pandemic, on

how many days a week did you practice any type of physical

exercise or sport? (do not consider physical therapy)”. Possi-
ble answers were: (a) less than 1; (b) 1,2; (c) 3,4; or (d) 5 or
more. For those reporting physical activity practice, we also
asked: “How long did this activity last?”. Possible answers
were: (a) less than 30 min; (b) 30�45 min; (c) 46�60 min; or
(d) more than 60 min. In addition, for physical activity dur-
ing the COVID-19 pandemic, we asked: “During the COVID-

19 pandemic, on how many days a week do you practice any

type of physical exercise or sport? (do not consider physical

therapy)”. Possible answers were: (a) less than 1; (b) 1,2;
(c) 3,4; or (d) 5 or more. For those reporting physical activity
practice, we also asked: “How long does this activity last?”.
Possible answers were: (a) less than 30 min; (b) 30�45 min;
(c) 46�60 min; or (d) more than 60 min. Physical inactivity
was classified as less than 150 min/week of physical activ-
ity.16 Physical activity practice patterns were created using
four change patterns: (1) consistently active; (2) become
active; (3) become inactive; or (4) consistently inactive.

TV-viewing and computer/tablet use were adopted as
independent proxies of sedentary behavior. For TV-viewing,
participants were asked: “Usually, before the pandemic,

how many hours a day did you used to spend watching tele-

vision?” and “During the pandemic, how many hours a day

do you spend watching television?”. For computer/tablet
use, participants were asked: “Usually, before the pan-

demic, how many hours a day did you use to spend on a com-

puter or tablet?” and “During the pandemic, how many

hours a day do you spend on a computer or tablet?”. We
adopted 4 h/day as cut-offs for high TV-viewing and com-
puter/tablet use as separate outcomes.17 TV-viewing and
computer/tablet use patterns were created using four
change patterns: (1) consistently low; (2) become low; (3)
become high; or (4) consistently high.

Covariates

Sociodemographic covariates included sex (male/female),
age group (18�29, 30�39, 40�49, 50�59, 60+), highest aca-
demic achievement (none or elementary school, high school,
and more than high school), and skin color (white, black,
brown, and other). Domestic labor during the pandemic was
assessed through the question: “Has the pandemic affected
the amount and type of your domestic labor?”, and those
who reported “a little” or “a lot” were classified as
“increased domestic labor”. We also used the working status
during the pandemic (normal, home office, not working, for

any reasons [including vacation]) and adherence to the quar-
antine. This last item was assessed through the question:
“During the Coronavirus pandemic, to what extent have you

restricted (or are you still restricting) contact with peo-

ple?”, with possible answers: “I have done nothing, I lead a

normal life”; “I have tried to take care, stay away from peo-

ple, reduce contact a little, not visit the elderly, but I have

continued to work and go out”; “I have stayed at home just

going shopping at the supermarket and pharmacy”; or
“stayed strictly at home, leaving only for health care

needs”. We classified adherence to the quarantine as the
answers “I have stayed at home just going shopping at the

supermarket and pharmacy” or “stayed strictly at home,

leaving only for health care needs”. All the covariates were
pre-selected as confounders.

Statistical procedures

Descriptive data were analyzed using prevalence estimates
and 95% confidence intervals (CIs). We used univariate analy-
sis to investigate the association of changes in physical activ-
ity and sedentary behaviors during the pandemic with back
pain. Subsequently, we ran a multivariate analysis adjusted
for the pre-selected confounders using a binary logistic
model. The outcomes were (1) incidence of back pain and
(2) increased back pain. The explanatory variables were (1)
patterns of changes in physical activity, (2) patterns of
changes in TV-viewing, and (3) patterns of changes in com-
puter/tablet use. The pre-selected confounders were: sex,
age group, highest academic achievement, working status
during the quarantine, skin color, and adherence to the
quarantine. All statistical procedures were conducted using
sampling weights (survey command) in Stata 15.1.

Results

Participants and descriptive data

After exclusion for incomplete information, 43,062 partici-
pants composed the final sample. Around 65% (n = 27,636) of
the participants did not report previous back pain, but 44%
(n = 12,294) of them started to present this health problem
during the pandemic. Among those who already had back
pain before the pandemic, 61% (n = 9470) reported increases
in back pain. The general characteristics of these groups are
presented in Table 1. Women represented the majority for
the incidence and worsening of back pain. The younger age
group and those who reported adherence to the quarantine
were more represented among the incidence of back pain
group, while higher educational status and working at home
office were more represented among those who reported
increases in back pain. Consistently active individuals were
the least represented among both incidence and increased
back pain groups, while those who reported � 4 h/d of TV-
viewing and � 4 h/d computer/tablet use before and during
the pandemic were the least represented among the inci-
dence of back pain group. Univariate and multivariate mod-
els for the associations between pattern of movement
behaviors and back pain (incidence and increase) are pre-
sented in Table 2.
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Patterns of changes in physical activity

The results showed a direct association between being con-
sistently inactive (OR = 1.62, 95% CI: 1.25, 2.10) or became
inactive during the quarantine (OR = 1.76, 95% CI: 1.32,
2.37) with the occurrence of back pain, when compared to
the consistently active group. In the same way, there was a
direct association between being consistently inactive
(OR = 1.91, 95% CI: 1.19, 3.07) or became inactive during
the quarantine (OR = 2.71, 95% CI: 1.64, 4.48) and the
increase in back pain, when compared to the consistently
active group.

Patterns of changes in TV-viewing time

The results showed that there was a direct association
between high TV-viewing time during the quarantine
(OR = 1.35, 95% CI: 1.14, 1.61) and the occurrence of back
pain when compared to the group of consistently low TV-
viewing time.

Patterns of changes in computer/tablet use time

The results showed that there was a direct association
between high computer/tablet use time (OR = 1.39, 95% CI:
1.11, 1.73) or consistently high computer/tablet use time
during the quarantine (OR = 1.41, 95% CI: 1.16, 1.70) and
the occurrence of back pain, when compared to the group of
consistently low computer/tablet use time. In the same
way, there was a direct association between low to high
computer/tablet use time (OR = 2.14, 95% CI: 1.17, 3.94) or
consistently high computer/tablet use time during the quar-
antine (OR = 1.36, 95% CI: 1.04, 1.77) and the increase in
back pain when compared to the group of consistently low
computer/tablet use time.

Discussion

We investigated associations between patterns of movement
behaviors and back pain during the first phase of the COVID-
19 pandemic quarantine among Brazilian adults. Our main
findings were that physical inactivity and elevated sedentary

Table 1 Characteristics of the sample.

Incidence of back pain (n = 27,636) Increased back pain (n = 15,426)

No (n = 15,342) Yes (n = 12,294) No (n = 5956) Yes (n = 9470)

Sex (male) 58.6 (56.3, 60.8) 43.0 (40.1, 45.9) 47.8 (43.9, 51.8) 28.6 (25.2, 32.2)

Age group

18�39 49.0 (46.6, 51.5) 61.0 (58.2, 63.6) 32.2 (28.6, 36.1) 35.4 (32.0, 38.8)

40�59 31.6 (29.4, 33.8) 27.6 (25.2, 30.0) 41.3 (37.6, 45.2) 42.1 (38.8, 45.5)

60 + 19.4 (17.5, 21.5) 11.5 (9.7, 13.6) 26.4 (23.2, 29.9) 22.5 (19.4, 26.0)

Highest academic achievement

No academic achievement or elemen-

tary school

10.4 (8.9, 12.1) 8.5 (6.9, 10.5) 10.5 (8.5, 12.9) 10.5 (8.1, 13.6)

High school 72.9 (71.0, 74.6) 73.0 (70.9, 74.9) 76.0 (73.4, 78.5) 70.9 (68.0, 73.7)

More than high school 16.7 (15.9, 17.6) 18.5 (17.5, 19.6) 13.5 (12.4, 14.7) 18.6 (17.2, 20.0)

Working status during the quarantine

Not working 51.5 (49.0, 53.9) 54.5 (51.8, 57.1) 58.5 (54.6, 62.3) 53.9 (50.4, 57.4)

Normal routine 23.7 (21.6, 25.9) 17.3 (15.5, 19.3) 21.8 (18.3, 25.6) 20.0 (17.0, 23.3)

Home office 24.9 (22.8, 27.1) 28.2 (26.1, 30.5) 19.7 (17.2, 22.5) 26.1 (23.4, 29.1)

Skin color (non white) 54.6 (52.2, 56.9) 56.6 (54.1, 59.1) 52.2 (48.4, 56.0) 52.5 (49.1, 55.9)

Increased domestic labor (yes) 53.7 (51.3, 56.2) 69.1 (66.6, 71.5) 57.9 (53.9,61.7) 73.8 (70.4, 76.9)

Adherence to the quarantine (yes) 69.7 (67.3, 71.9) 77.6 (75.3, 79.8) 73.9 (70.3, 77.3) 78.4 (75.4, 81.2)

Physical activity

Consistently active 11.9 (10.4, 13.6) 6.8 (5.6, 8.2) 9.4 (7.7, 11.5) 4.8 (3.3, 6.8)

Become active 3.7 (3.0, 4.7) 2.6 (2.1, 3.3) 4.8 (3.3, 7.0) 2.1 (1.5, 2.8)

Become inactive 21.5 (19.7, 23.4) 24.9 (22.6, 27.5) 14.9 (12.7, 17.4) 21.0 (18.4, 23.9)

Consistently inactive 62.8 (60.5, 65.1) 65.6 (63.0, 68.2) 70.8 (67.4, 74.0) 72.2 (69.0, 75.2)

TV-viewing

Consistently low 65.6 (63.2,67.8) 60.4 (57.8, 63.0) 60.0 (56.0, 63.8) 55.3 (51.8, 58.7)

Become low 0.5 (0.3, 0.8) 0.7 (0.4, 1.1) 1.3 (0.6, 2.9) 0.9 (0.5, 1.5)

Become high 24.0 (22.1, 26.1) 32.1 (29.7, 34.6) 26.8 (23.4, 30.4) 32.3 (29.2, 35.6)

Consistently high 9.9 (8.4, 11.6) 6.7 (5.6, 8.1) 11.9 (9.4, 15.0) 11.5 (9.3, 14.2)

Computer/tablet use

Consistently low 35.5 (33.2, 37.8) 27.2 (24.8, 29.7) 40.5 (36.7, 44.4) 34.0 (30.6, 37.6)

Become low 3.4 (2.6, 4.3) 3.4 (2.7, 4.1) 3.3 (2.4, 4.3) 5.6 (4.0, 7.8)

Become high 19.8 (17.8, 22.0) 23.8 (21.6, 26.1) 21.3 (18.0, 25.0) 20.1 (17.9, 22.5)

Consistently high 41.3 (39.0, 43.7) 45.6 (42.9, 48.3) 35.0 (31.5, 38.6) 40.3 (36.9, 43.8)

Note. Values are presented as weighted frequencies and 95% confidence intervals.
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behaviors due to the COVID-19 pandemic quarantine
increased the likelihood of the incidence and worsening
symptoms of back pain among those who already had back
pain before the pandemic. In this sense, consistently inac-
tive people and those who maintained high computer/tablet
use were more affected during the quarantine. Among peo-
ple who reported high TV-viewing, participants who changed
to presenting high TV-viewing were the most affected.

Limitations of the current study include the use of online
questionnaires for data assessment, which can imply mem-
ory bias (in the case of retrospective information). However,
in quarantine times, interviews, or even the use of device-
based methods to assess movement behaviors are not possi-
ble. The online administration of the questionnaires can also
limit access to less affluent people, especially in a middle-
income country context. The interpretations of the current
findings should consider the opinion of the participants
about their back pain being caused by changes in their habit-
ual activities, because questions about changes in back pain
during the pandemic included: "back or spinal pain due to
the changes in habitual activities". In addition, more details
about household activities during quarantine (e.g. carrying
weight, squatting, or kneeling) would help in understanding
the complex relationship between movement behaviors and
back pain in these times. Finally, this is a cross-sectional sur-
vey, with limitations in attributing causality. However, this
study includes more than 43,000 people from one of the
countries most affected by the COVID-19 pandemic, which
provides valuable insights into how movement behaviors are
associated and can be used to prevent back pain during
these difficult times. To the best of our knowledge, this is
the first national survey linking changes in movement behav-
iors due to the COVID-19 pandemic quarantine and back
pain.

Other studies from the National Health Survey point out
the magnitude of low back pain in the Brazilian population
(»18%).12,18 Although there is no consensus about the

overall effect of physical activity on back pain,19 consistent
evidence suggests that, especially, leisure-time physical
activity at moderate intensities reduces the risk of back
pain.6,20 In Brazil, physical exercise/physical therapy was
the second most commonly used intervention to treat back
pain.4

During the quarantine periods, people are encouraged to
stay at home, limiting opportunities to be active (�150 min/
week of moderate physical activity). In this sense, our find-
ings indicate that consistently inactive people and especially
those who have become inactive during the quarantine are
more likely to report back pain incidence and increased
symptoms, which corroborates previous findings.21 This
result can be at least partially explained by reduced muscle
strength, muscle mass, and flexibility associated with physi-
cal inactivity,22 which in turn increase the risk of back
pain.23 Interestingly, this relatively short period of inactivity
(»1�2 months) is enough to increase the likelihood of wors-
ening back pain, corroborating previous findings on the
harmful effects of short periods of inactivity in other biologi-
cal systems.24,25 Thus, actions to encourage people to be
active during quarantine periods should be developed to
mitigate the burden of back pain and the consequences.
Although some initiatives have been launched during the
COVID-19 pandemic to support an active lifestyle,26 such as
physical exercises at home, further studies are needed to
identify the effectiveness of these actions.27

In addition to the reduced opportunities for physical
activity, people are more prone to sedentary behaviors dur-
ing quarantine periods. Although the association between
sedentary behaviors and back pain is less clear and tends to
vary according to occupational status,19,28,29 prolonged sit-
ting seems to be detrimental to musculoskeletal symp-
toms.30 Here, we observed that becoming more sedentary
during the COVID-19 pandemic quarantine increases the like-
lihood of the incidence of back pain, but only increased TV-
viewing was associated with worsened back pain. On the

Table 2 Association of changes in physical activity, TV-viewing, and computer/tablet use, and back pain (incidence and

increase).

Incidence of back pain OR (95% CI) Increased back pain OR (95% CI)

Crude model Adjusted model Crude model Adjusted model

Physical activity

Consistently active REF REF REF REF

Become active 1.29 (0.86, 1.92) 1.03 (0.69, 1.53) 0.73 (0.38, 1.37) 0.64 (0.32, 1.27)

Become inactive 2.05 (1.54, 2.74) 1.76 (1.32, 2.37) 2.62 (1.58, 4.34) 2.71 (1.64, 4.48)

Consistently inactive 1.84 (1.42,2.39) 1.62 (1.25, 2.10) 1.87 (1.16, 3.01) 1.91 (1.19, 3.07)

TV-viewing

Consistently low REF REF REF REF

Become low 1.40 (0.72, 2.76) 1.47 (0.70, 3.09) 0.70 (0.27, 1.82) 0.74 (0.31, 1.80)

Become high 1.44 (1.23, 1.69) 1.35 (1.14, 1.61) 1.30 (1.02, 1.64) 1.27 (0.98, 1.63)

Consistently high 0.73 (0.56, 0.95) 0.90 (0.69, 1.19) 1.06 (0.73, 1.52) 1.12 (0.79, 1.60)

Computer/tablet use

Consistently low REF REF REF REF

Become low 1.32 (0.93, 1.87) 1.16 (0.81, 1.65) 1.99 (1.22, 3.23) 2.14 (1.17, 3.94)

Become high 1.58 (1.28, 1.94) 1.39 (1.11, 1.73) 1.11 (0.83, 1.48) 1.04 (0.79, 1.38)

Consistently high 1.44 (1.21, 1.72) 1.41 (1.16, 1.70) 1.37 (1.08, 1.75) 1.36 (1.04, 1.77)

Note. Adjusted model: adjusted for sex, age group, highest academic achievement, working status during the quarantine, skin color,
increased domestic labor, and adherence to the quarantine. OR, odds ratio. CI, confidence interval. REF, reference category.
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other hand, consistent computer/tablet users were more
prone to both an incidence of and increased back pain symp-
toms, which did not occur among the consistently high TV-
viewing group. These results reinforce previous evidence
showing that not all sedentary behaviors are equal.31,32 In
this case, both TV-viewing and computer/tablet use are
behaviors generally performed in different environments
and for different purposes. This could suggest that the rou-
tine of those who already presented high TV-viewing before
the pandemic was less affected in comparison with those
with consistent computer-tablet use, especially considering
adaptations needed to use a computer/tablet during the
quarantine, such as the ergonomic environment.

An unexpected result was the increased likelihood of
worsening back pain (not incidence) among those who
changed to spending <4 h/d in computer/tablet use during
the pandemic. We suppose that this represents specific pop-
ulation sub-groups that were overloaded with family activi-
ties, which can be associated with prolonged standing time,
inadequate posture, and musculoskeletal disorders.19 In
addition, reduced computer/tablet use could also be
replaced by other types of sedentary behavior, such as more
TV-viewing, explaining the higher likelihood of worsened
back pain. Given our cross-sectional design, the non-use of
the computer and tablet may also have occurred due to
the worsening back pain, resulting in the inability to use
computers for a long time. This result highlights how the
complex composition of daily activities can explain musculo-
skeletal health. Future studies should consider a wider range
of movement behavior information (e.g. type, intensity,
duration) with objective measures of the patterns of physi-
cal activity and sedentary behaviors (e.g. bouts and breaks).

These findings highlight how patterns and changes in spe-
cific movement behaviors due to the COVID-19 quarantine
affected musculoskeletal health. Although the reports could
represent isolated episodes of back pain, persistent cases
could disable people, affecting quality of life and the health
systems.2 These results should support policies from Primary
Health Care managers, supporting physical activity pro-
grams, such as the Health Academy Program,33 as well as
supporting the maintenance of family health support teams
(NASF), which need to be financed, and expansion of the
supply of professionals, such as physical therapists, physical
educators, and others, who can act in primary care, mini-
mizing the effects of musculoskeletal diseases, such as back
pain, in the post-pandemic period.

Conclusions

Physical inactivity and elevated sedentary behaviors due to
the COVID-19 pandemic quarantine are associated with the
incidence and worsening symptoms of back pain among Bra-
zilian adults. These findings reinforce the need to promote
active lifestyles during periods of quarantine to mitigate the
burden of pandemics on people’s health.
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9. Peçanha T, Goessler KF, Roschel H, Gualano B. Social isolation

during the COVID-19 pandemic can increase physical inactivity
and the global burden of cardiovascular disease. Am J Physiol

Heart Circ Physiol. 2020;318(6):H1441�H1446. https://doi.
org/10.1152/ajpheart.00268.2020.

10. King AJ, Burke LM, Halson SL, Hawley JA. The challenge of
maintaining metabolic health during a global pandemic. Sports
Med. May 24 2020:1�9. https://doi.org/10.1007/s40279-020-
01295-8.

11. Schuch F, Bulzing R, Meyer J, et al. Associations of moderate to
vigorous physical activity and sedentary behavior with

824

D.R. Silva, A.O. Werneck, D.C. Malta et al.

https://doi.org/10.1016/j.bjpt.2021.07.006
https://doi.org/10.1016/s0140-6736(18)30725-6
https://doi.org/10.1016/s0140-6736(18)30725-6
https://doi.org/10.1016/s0140-6736(18)30480-x
https://doi.org/10.1016/s0140-6736(18)30480-x
https://doi.org/10.1186/s12955-018-1018-4
https://doi.org/10.1186/s12955-018-1018-4
http://refhub.elsevier.com/S1413-3555(21)00084-8/sbref0004
http://refhub.elsevier.com/S1413-3555(21)00084-8/sbref0004
http://refhub.elsevier.com/S1413-3555(21)00084-8/sbref0004
http://refhub.elsevier.com/S1413-3555(21)00084-8/sbref0004
http://refhub.elsevier.com/S1413-3555(21)00084-8/sbref0004
http://refhub.elsevier.com/S1413-3555(21)00084-8/sbref0004
http://refhub.elsevier.com/S1413-3555(21)00084-8/sbref0004
http://refhub.elsevier.com/S1413-3555(21)00084-8/sbref0004
http://refhub.elsevier.com/S1413-3555(21)00084-8/sbref0004
https://doi.org/10.1016/j.bjpt.2018.06.<?A3B2 re3j?>004
https://doi.org/10.1016/j.bjpt.2018.06.<?A3B2 re3j?>004
https://doi.org/10.1038/s41598-019-44664-8
https://doi.org/10.1038/s41598-019-44664-8
https://doi.org/10.1371/journal.pone.0234609
https://doi.org/10.1371/journal.pone.0234609
http://refhub.elsevier.com/S1413-3555(21)00084-8/sbref0008
http://refhub.elsevier.com/S1413-3555(21)00084-8/sbref0008
http://refhub.elsevier.com/S1413-3555(21)00084-8/sbref0008
https://doi.org/10.1152/ajpheart.00268.2020
https://doi.org/10.1152/ajpheart.00268.2020
https://doi.org/10.1007/s40279-020-01295-8
https://doi.org/10.1007/s40279-020-01295-8
http://refhub.elsevier.com/S1413-3555(21)00084-8/sbref0011
http://refhub.elsevier.com/S1413-3555(21)00084-8/sbref0011


depressive and anxiety symptoms in self-isolating people during
the COVID-19 pandemic: a cross-sectional survey in Brazil. Psy-
chiatry Res. Oct 2020;292: 113339.

12. Romero DE, Santana D, Borges P, et al. Prevalência, fatores
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coluna entre adultos e idosos no Brasil. Cad de Sa�ude P�ublica.
2018;34(2):e00012817.

13. Moreira AD, Claro RM, Felisbino-Mendes MS, Velasquez-Melen-
dez G. Validade e reprodutibilidade de inqu�erito telefônico de
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