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A B S T R A C T

The pandemic of the new coronavirus (COVID-19) may be affecting the physical activity (PA) level in much of the
population. This study aimed to investigate the prevalence of physical inactivity and sedentary behavior (SB)
among adults with chronic diseases and their associations with sociodemographic factors during the COVID-19
pandemic. This cross-sectional study included 249 participants (age: 18–91 years; 61.4% female) with chronic
conditions and attended the Family Health Strategy program in a small town in Brazil. Data were collected be-
tween 2020-07–13 and 2020-07-24 by face-to-face interviews. Self-reported PA, sitting time, chronic diseases,
medication use, sociodemographic data, and self-isolation adherence were obtained by questionnaire. During this
specific time point of the COVID-19 pandemic, 71.5% of participants did not meet the PA recommendations
(�500 METs-min/week), and the prevalence of SB risk (�4 h sitting) was 62.7%. Adjusted logistic regression
indicated that male participants (odds ratio [OR]: 1.89 [95% CI 1.02–3.53]), living alone (OR: 2.92 [95% CI
1.03–8.30]) or in a two-person household (OR: 2.32 [95% CI 1.16–4.63]), and those who reported sometimes
performing self-isolation (OR: 3.07 [95% CI 1.47–6.40]) were more likely to meet the minimum PA recom-
mendations. Current smokers had a lower odds (OR: 0.36 [95% CI 0.14–0.95]) of meeting the PA recommen-
dations. Older participants (OR: 2.18 [95% CI 1.06–4.50]) and those who had multimorbidity (OR: 1.92 [95% CI
1.07–3.44]) were more likely to have a higher degree of SB. There is an urgent need to mitigate physical inactivity
and SB, and public health interventions must take into account sociodemographic status.
Introduction

Its rapid spread, coupled with government authorities' inaction, led
the World Health Organization to declare the outbreak by COVID-19 a
pandemic.1 In this context, social distancingmeasures (such as restricting
events requiring a physical presence, closing schools and non-essential
businesses, and recommendations to stay at home) have been imple-
mented to reduce the virus contagion and avoid the collapse of health
care systems.2 On the other hand, these social distance measures have
decreased the practice of moderate-to-vigorous intensity physical activ-
ities (PA) and have increased sedentary behavior (SB).3,4

As physical inactivity and SB have serious health implications in the
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short term,5–7 the incentive to maintain a good PA level becomes a vital
ally to health in times of a pandemic.8,9 A physically active lifestyle is
even more relevant for subjects with chronic diseases since PA is indi-
cated for their control and treatment.10 Related to this, as more severe
cases of COVID-19 are associated with chronic diseases,11 the regular
practice of PA can play an essential role in improving the functioning of
the immune system and reducing systemic inflammation, which are
essential factors to decrease the severity of viral respiratory infections.10

Although online survey studies have been conducted to verify the
impact of the COVID-19 pandemic on PA and SB aspects,12–15 to the best
of our knowledge, no study has collected data through face-to-face in-
terviews. Face-to-face interviews allow the researcher to clarify specific
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questions (such as duration and intensity of daily physical activities),
engage responders, and provide higher quality data. In contrast, an
internet-based survey is restricted participants with internet access,
tending to lead to a bias selection and making it challenging to achieve
representativeness of the investigated sample (external validity).16

The COVID-19 pandemic does not affect everyone equally, especially
in countries with high levels of social inequality.17 Understanding how
the sociodemographic profile has impact behaviors is relevant to public
health authorities, which can propose strategic actions to mitigate other
pandemic adverse effects. Therefore, this study aimed to investigate,
through face-to-face interviews, the prevalence of physical inactivity and
SB among adults with chronic diseases and their associations with soci-
odemographic factors during the COVID-19 pandemic.

Methods

A cross-sectional study was conducted between July 13 and 24, 2020
(the winter period) to investigate the prevalence of following the PA
recommendations, SB, and their associations with sociodemographic
factors in adults with chronic diseases (�18 years) who were residents of
Piranguinho during the COVID-19 pandemic.

Piranguinho is a small city in the state of Minas Gerais, located in the
southern region of Brazil (latitude: 22� 240 3''/longitude: 45� 320 600). The
city occupies an area of 124.803 km2, with a demographic density of
64.23 inhab/km2. In 2010 (last population census—IBGE), the entire
population consisted of 8016 inhabitants, and the urban population
corresponded to 4953 residents. The human development index (HDI)
was 0.717, and the dimension that most contributed to the HDI was life
expectancy, with an index of 0.841, followed by per capita income with
an index of 0.672, and education with an index of 0.651.

The first confirmed case of COVID-19 in Piranguinho was diagnosed
on May 12, 2020. On April 13, the city officially recognized the state of
public calamity resulting from the COVID-19 pandemic. Social distancing
policies were implemented, including the closure of schools, gyms,
churches, and non-essential businesses, and public and private events of
any kind were prohibited. During the research period, the number of
suspected cases reported were between 113 and 134, and confirmed
cases were between 21 and 27.

The city has adopted the Family Health Strategy (FHS) for the reor-
ganization of primary care and has three teams responsible for serving
three areas of the city, which includes both the urban and rural terri-
tories. This study was developed in partnership with the local health
department to help the FHS program, which is responsible for monitoring
citizens with chronic diseases. The study sample size calculation was
based on the numbers of adult patients registered in the FHS databases
(n¼ 911), considering an estimated physical inactivity prevalence of
70%, a sampling error of 5%, and a 95% confidence interval. The mini-
mum recommended sample size was 239 participants. The sampling
process was conducted by an independent researcher who was respon-
sible for coding and allocating 300 participants (100 participants in each
of the three areas) using a random sequence generator (www.rando
mizer.org).

4 postgraduate students in Human Movement Science with previous
research fieldwork experience accompanied the health agents and were
responsible for the face-to-face interviews. A prior pilot study was con-
ducted in a random sample (n¼ 20) to simulated the interviews and
permitted a standardization of the researchers' approach. During visits,
all research staff used safety equipment (laboratory coats, gloves, masks,
and face shields), and the interviews were carried out at a safe distance (2
steps). The pens and clipboard used were cleaned with 70% alcohol after
each interview.

In the first stage of the interview, sociodemographic and lifestyle
factors data were collected, including age, sex, self-reported body weight
and height (for calculating body mass index [BMI]), skin color (divided
into white or nonwhite), employment status (retired, unemployed,
employed), monthly total family income (�R$ 1.039.00, between R$
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1039.01 and �R$ 3117.00, and >R$ 3117.00), education (primary or
less, secondary and further), the number of people in the household, and
current smoking (yes or no). The compliance with self-isolation was
assessed using the question: “Concerning the social distancing that is
being suggested by health authorities, that is, staying at home and
avoiding contact with other people, how well do you think you are
following these recommendations?” The alternatives were: (a) I am not
following them; (b) sometimes I follow them; (c) I am following them.

In the second stage of the interview, information to determine states
of polypharmacy and multimorbidity were collected. Briefly, the partic-
ipants were asked to bring all containers of the medicines they had used
in the last 15 days. For the analysis, we included only regularly consumed
medicines prescribed by a physician or dentist, and polypharmacy was
defined as the regular use of �5 drugs.18 The presence of chronic disease
was based on self-reported physician diagnosis of one or more of the
following conditions (except for obesity, determined by BMI
�30 kg/m2): hypertension, diabetes, cardiovascular disease, hypercho-
lesterolemia, pulmonary disease, renal disease, cancer, and depression.
We defined multimorbidity as the presence of �3 conditions in one
individual.19

In the third stage of the interview, the short version of the Interna-
tional Physical Activity Questionnaire (IPAQ) was applied, and the par-
ticipants reported over the last 7 days the frequency and amount of time
spent in moderate-to-vigorous physical activities (MVPA) in bouts
�10min.20 The responders received brief prompts to help them
remember past physical activities events (type, intensity, and duration),
when necessary, starting at the most recent day until complete the last
week. The energy expenditure in walking activities (3.3 Metabolic
Equivalents [METs]), in moderate activities (4.0 METs), and vigorous
activities (8.0 METs) were quantified as MET-min/week.21 The cutoff
point score used (<or �500 MET-min/week) was based on the most
recent recommendations of the aerobic component proposed by the
ACMS.22 The SB was determined by asking about the total time spent
sitting in the last 7 days. The sedentary risk was defined as spending�4 h
per day sitting.23

After the interviews, the participants were instructed on the impor-
tance of physical isolation measures during the COVID-19 pandemic and
they were given a printed infographic (plasticized and sanitized) with
instructions on how to stay active at home and avoid prolonged seden-
tary activities. This research was approved by the local Research Ethics
Committee (protocol number 4.152.055) and complied with resolution
466/12 of the National Health Council. All participants that agreed to
participate in the study signed a Free and Informed Consent Form after
being informed about the research protocol.

For the analysis, the data were entered into an Excel datasheet, were
double-checked, and then imported into SPSS software (version 20;
Chicago, IL, USA). The categorical variables are presented as percentages
and 95% confidence intervals (95% CI). Continuous variables are pre-
sented as the median and interquartile range (IQR; 25%–75%). The as-
sociations between sociodemographic and health factors (independent
variables) with meeting the minimum PA recommendations (�500
METs-min/week) and sedentary risk (sitting time�4 h) were assessed by
logistic regression. Two models were calculated (odds ratio [OR] and
95% CI): (a) a non-adjusted (crude model) and (b) a model adjusted for
sex, age, ethnic group, environment, employment, family income, edu-
cation, number of people in the household, and current smoking. The
significance level was set at p< 0.05.

Results

Of the 300 randomly selected subjects, the research team was able to
meet with 284 during the eleven days of the study period, and 249
participants were finally included in the analysis. Fig. 1 shows the
flowchart of the study.

The characteristics of the study participants are shown in the sup-
plementary file. The median age of the participants was 64 years, ranging
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Fig. 1. Flowchart of the study.

Table 1
Logistic association of sociodemographic and health factors with PA recom-
mendations and sedentary behavior during the COVID-19 pandemic.

Variables �500 METs-min/week �4 h Sitting

Crude
Analysis

Adjusted
Analysis

Crude
Analysis

Adjusted
Analysis

OR (95% CI) OR (95% CI)
*

OR (95% CI) OR (95% CI)
*

Sex
Female 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Male 1.86

(1.07–3.26)
1.89
(1.02–3.53)

0.69
(0.41–1.17)

0.61
(0.34–1.11)

Age
18–59 y 1 (ref) 1 (ref) 1 (ref) 1 (ref)
�60 y 0.74

(0.42–1.28)
0.49
(0.23–1.06)

2.04
(1.21–3.46)

2.18
(1.06–4.50)

Ethnic Group
White 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Others 1.16

(0.65–2.04)
1.41
(0.76–2.60)

1.11
(0.65–1.89)

1.11
(0.63–1.95)

Living Place
Urban 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Rural 1.07

(0.60–1.88)
1.04
(0.56–1.96)

0.77
(0.45–1.30)

0.68
(0.38–1.22)

Employment
Retired 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Unemployed 0.75

(0.40–1.41)
0.81
(0.36–1.78)

0.83
(0.46–1.48)

0.94
(0.44–1.97)

Employed 1.18
(0.57–2.42)

1.06
(0.41–2.73)

0.48
(0.24–0.96)

0.79
(0.32–1.94)

Family Income
<R$1.039 1 (ref) 1 (ref) 1 (ref) 1 (ref)
R$1039–3117 1.34

(0.68–2.64)
1.48
(0.70–3.13)

1.12
(0.60–2.07)

1.28
(0.65–2.51)

>R$ 3117 1.34
(0.59–3.06)

1.67
(0.63–4.42)

0.62
(0.29–1.31)

0.77
(0.33–1.83)

Education
Primary or
Less

1 (ref) 1 (ref) 1 (ref) 1 (ref)

Secondary 1.46
(0.82–2.57)

1.44
(0.73–2.84)

0.97
(0.57–1.66)

1.61
(0.84–3.08)

Further 1.50
(0.42–5.30)

0.74
(0.17–3.18)

0.40
(0.12–1.33)

0.69
(0.17–2.88)

Household
�3 people 1 (ref) 1 (ref) 1 (ref) 1 (ref)
�2 people 1.76

(0.96–3.22)
2.32
(1.16–4.63)

1.53
(0.86–2.73)

1.52
(0.80–2.88)

Living Alone 1.69
(0.69–4.14)

2.92
(1.03–8.30)

3.15
(1.13–8.81)

2.85
(0.93–8.74)

Current Smoking
No 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Yes 0.59

(0.23–1.41)
0.36
(0.14–0.95)

0.76
(0.37–1.58)

0.86
(0.39–1.92)

Multimorbidity
No 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Yes 0.76

(0.44–1.32)
0.79
(0.43–1.46)

1.90
(1.12–3.20)

1.92
(1.07–3.44)

Polypharmacy
No 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Yes 0.43

(0.21–0.89)
0.47
(0.22–1.00)

1.58
(0.86–2.91)

1.30
(0.67–2.51)

Self-Isolation
Yes 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Sometimes 2.56

(1.35–4.84)
3.07
(1.47–6.40)

0.98
(0.52–1.85)

1.19
(0.59–2.41)

No 0.70
(0.25–1.96)

0.61
(0.20–1.88)

0.60
(0.27–1.37)

0.61
(0.24–1.53)

*Adjusted for sex, age, ethnicity, living place, employment, family income, ed-
ucation, number of people in the household, and current smoking. Bold values
denote statistical significance (p-value less than 0.05).
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from 18 to 91 years. The median value of total PA was 198.0 METs-min/
week, and 71.5% (95% IC: 65.6–76.7) of the participants did not meet
the PA recommendations (�500 METs-min/week). At the same time,
34.1% (95% IC: 28.5–40.2) of the participants did not ever perform any
single MVPA in bouts �10min. The median value of sitting weekday
time was 4.0 h, and the prevalence of SB risk (�4 h) was 62.7% (95% IC
56.5–68.4).

The majority of participants were female (61.4%), aged �60 years
(60.2%), declared to have white skin (63.1%), lived in the urban area
(63.1%), were retired (45.8%), has a monthly total family income be-
tween R$ 1039.00–3117.00 (53.4%), had only a primary education or
less (54.6%), not currently smoking (85.9%), lived with three or more
other residents (59.0%), and reported that they were in self-isolation
during the period the data were being collected (67.1%). Regarding
chronic diseases, the most frequent morbidities were hypertension
(91.2%), hypercholesterolemia (40.2%), obesity (39.0%), and diabetes
(35.7%). The prevalence of multimorbidity (�3 conditions) was 48.6%,
and polypharmacy (�5 medications) was 25.7%.

The association of sociodemographic and health factors with PA
recommendations and SB is presented in Table 1. The results of the
adjusted logistic regression analysis indicated that male participants (OR:
1.89 [95% CI: 1.02–3.53]), living alone (OR: 2.92 [95% IC: 1.03–8.30])
or with two people in the household (OR: 2.32 [95% IC: 1.16–4.63]), and
those who reported that sometimes they performed self-isolation (OR:
3.07 [95% IC: 1.47–6.40]) had a higher likelihood of meeting the min-
imum PA recommendations. On the other hand, current smoking par-
ticipants had a lower chance (OR: 0.36 [95% IC: 0.14–0.95]) of meeting
the PA recommendations. Regarding SB, older participants (OR: 2.18
[95% IC: 1.06–4.50]) and those with multimorbidity (OR: 1.92 [95% IC:
1.07–3.44]) had a higher likelihood of sitting �4 h per day.

Discussion

The current study investigated a sample of adults with chronic dis-
eases included in the public health care system in a small town in Brazil
to describe the effects of the COVID-19 pandemic on compliance with PA
recommendations and SB as assessed by an internationally validated
questionnaire. The prevalence data of physical inactivity and SB risk
indicated that 71.5% of adults with chronic diseases did not meet the
minimum PA recommendations, and 62.7% spent at least 4 h sitting per
day. One notable fact was that one-third of the participants did not
perform any MVPA at all in bouts �10min.

Although our cross-sectional study design is unable to reveal their
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physical inactivity and SB levels prior to the pandemic, they are likely to
have increased due to the restrictions imposed by the COVID-19
pandemic. Online and telephone survey studies conducted in Spain
indicated that responders with chronic diseases perceived decreases in
PA and increases in SB.13,24 Briefly, L�opez-S�anchez et al.13 observed a
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significant decrease in self-reported moderate-intensity physical activity
in adults with chronic conditions (n¼ 163) during the COVID-19 quar-
antine compared to the before period (60.5 vs. 90.5 min/day). Further-
more, Ruiz-Roso et al.24 also showed that participants with type II
Diabetes (n¼ 72) reported lower mean time spent in walking/moderate
activities and increased sitting time per week assessed by the IPAQ
questionnaire in the COVID-19 lockdown period compared to before.
Direct comparison with these findings is complicated and should be
interpreted with caution due to the difference in survey strategies, and
the memory recalls to the period before the pandemic can undoubtedly
present a high bias level. Thus, the current study expands on these
findings showing that face-to-face interviews project a high level of
physical inactivity in adults with chronic diseases during the COVID-19
pandemic.

Therefore, public health strategies that also mitigate the effects of a
pandemic scenario on PA levels are urgent, and this study adds to our
understanding of the factors associated with not meeting the PA rec-
ommendations and SB risk. Our findings indicated an association be-
tween not meeting the PA recommendations with current smoking and
female sex, and this is consistent with previous studies that showed a
higher rate of physical inactivity among smokers25 and women.26 We
observed that the number of people in the household during the
pandemic was also a factor that influenced not meeting the PA recom-
mendations, and participants that lived alone or with only one other
person were more likely to meet the minimum PA recommendations.
This can possibly be related to a greater need for more household duties
of light intensity when a larger number of people live in the household,
limiting free time and decreasing motivation to perform MVPA.27

Additionally, participants that reported that they sometimes per-
formed self-isolation were three times more likely to meet the minimum
PA recommendation than those that were fully observing self-isolation
after controlling for any potentially confounding factors. One may
speculate that these participants may be performing some MVPA out-
doors and therefore be more likely to remain physically active during the
pandemic. On the other hand, the participants who reported not self-
isolating were no more or less active than those who performed self-
isolation. We hypothetically suggested that these participants could be
involved in formal or informal work outside the home and could not
perform continuous (�10min) MVPA.

It is important to note that these data are not related to a lockdown
condition, even though most participants reported respecting the social
isolation measures proposed by the local health authorities. The short
version of the IPAQ questionnaire does not ask about light-intensity ac-
tivities that are most predominant inside the house (i.e., cleaning the
house, cooking, home office working) among self-isolating subjects.
Recent studies have suggested that just replacing sedentary time with
light-intensity activities reduces the risk of chronic diseases,28 but the
instrument used in the current study cannot make this inference. Another
aspect was that the survey was carried out during the winter period.
Nevertheless, it is important to highlight that the city has an average
annual temperature of 19.5 C� with little variation throughout the year
(15.5 C� July and 22.3 �C February) and probably may not have drasti-
cally affected PA patterns due to weather.

SB is another PA domain that has attracted increased interest in
recent years. It is characterized as any waking behavior of low energy
expenditure (�1.5 METs), while in a sitting, reclining or lying posture.
Emerging evidence has shown that prolonged sedentary time is associ-
ated with health conditions and mortality, independent of PA levels.29 In
our study, we used total sitting time as a proxy measure of SB, and the
results indicated that older adult participants (�60 years) had a two
times higher chance of sitting �4 h. These findings are supported by
other studies that reported that increasing age is associated with high
sedentary risk.30 Our data also indicate that participants with�3 chronic
conditions had higher odds of spending more time sitting, similar to
those found by Kandola et al.31 Experimental studies have found that
prolonged time spent sitting impacts acute metabolic and inflammatory
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responses that may contribute to the development of chronic dis-
eases,32,33 and thus, it should be avoided.

The major strength of this study is that it used face-to-face interviews,
and the sampling method adopted allowed for the inclusion of broad
sociodemographic characteristics while avoiding bias selection, as is
observed in studies using online surveys. The face-to-face interview
technique can also minimize falsely and nonresponse rates and provide
some other information that would not have been captured in an online
survey. Another strength is the use of the IPAQ, a validated questionnaire
that allows for comparisons with other regions of Brazil and with
different countries. Among the limitations of the study, we can first
highlight that no self-reported information was raised about PA and SB
level before the COVID-19 pandemic, and we can not infer howmuch the
behavior was affected. Second, the use of objectively measured physical
activity monitors could provide a more accurate estimation of PA levels.
Third, we considered only compliance with the aerobic component of the
PA recommendations. Fourth, the multimorbidity analysis was limited to
counts of self-reported cases, and the severity of the chronic diseases was
not assessed. Last, the use of a cross-sectional design precludes any
evaluation of a causal association regarding the results.

In conclusion, the results of the current study showed that more than
half of adults with chronic diseases living in a small town in Brazil did not
adhere to the minimum PA recommendations and had a high sedentary
risk. Our study indicated that factors like male sex, fewer people in the
household, and less adherence to self-isolation were associated with
meeting the minimum PA recommendations. At the same time, increased
age and multimorbidities were positively associated with a higher
sedentary risk. Therefore, we suggest that public health policies should
inform and encourage people with chronic diseases to maintain or in-
crease their PA level safely at home to mitigate adverse effects of physical
inactivity, especially during the periods of more severe control of the
pandemic. Besides, older people or those with multimorbidities that may
have physical limitations should be encouraged to reduce sitting time.
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