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ABSTRACT

Background: Physical exercise and healthy
alimentation are considered the two basic
columns for a healthy life. This study, objected
to describe the impact of physical distancing in
the initial phase of the COVID-19 pandemic on
these habits in an adult population well known
for its high prevalence of overweight and its
associated chronic diseases in Brazil. Materials
and Method: From May to July 2020, a digital
survey was released, questioning about general
health, diet and physical activity before and
during decreed pandemic restrictions. Results:
The majority (56%) of the 1739 respondents
fitted the WHO classification criteria for
overweight and obesity, 42% reported chronic
morbidities and increased body weight since
March 2020 (48%). The number of people not
practicing any physical exercise had doubled in
only three months (from 25% to 48% after
March 2020) and time spend sedentary at work
(38%) as well as in work-free times had
increased (76%). Alimentation routines adapted
partly worrisome habits like introducing more
vespertine snacks between main meals but also
positive changes like cooking at home (53%),
and higher consumption of natural products
(834%). Conclusion: Considering the age
distribution of the participants (67% < 40 years
of age), access to digital media, high
educational level (77% with university degree),
good to excellent basic sanitation (97%), the
observed habit changes in only three months
are concerning. It shows that even socially
privileged people struggle to adapt healthy
routines in times of crisis.

Key words: SARS-COV-2. Obesity. Physical
activity. Sedentary Behavior. Nutrition.
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RESUMO

Mudancas na atividade fisica e habitos
alimentares durante a fase inicial da pandemia
de covid-19: um estudo transversal descritivo

Introducdo: O exercicio fisico e a alimentacao
saudavel sdo considerados as duas colunas
basicas para uma vida saudavel. Este estudo
teve como objetivo descrever o impacto do
distanciamento fisico na fase inicial da
pandemia de COVID-19 sobre esses habitos
em uma populacdo adulta conhecida por sua
alta prevaléncia de excesso de peso e doencas
cronicas associadas no Brasil. Materiais e
Métodos: De maio a julho de 2020, foi divulgada
uma pesquisa digital, questionando sobre
salde geral, alimentacdo e atividade fisica
antes e durante as restricbes decretadas pela
pandemia. Resultados: A maioria (56%) dos
1.739 entrevistados se enquadrava nos
critérios de classificacdo da OMS para
sobrepeso e obesidade, 42% relataram
morbidades crbnicas e aumento de peso
corporal desde margco de 2020 (48%). O
namero de pessoas que ndo praticam nenhum
exercicio fisico dobrou em apenas trés meses
(de 25% para 48% apOs mar¢co de 2020) e o
tempo de sedentarismo no trabalho (38%) e
nos tempos livres aumentou (76%). As rotinas
alimentares adaptaram habitos em parte
preocupantes, como introduzir mais lanches
vespertinos entre as refei¢cdes principais, mas
também mudancas positivas como cozinhar em
casa (53%) e maior consumo de produtos
naturais (34%). Conclusdo: Considerando a
distribuicao etaria dos participantes (67% < 40
anos), acesso a midias digitais, nivel
educacional alto (77% com nivel superior),
saneamento basico bom a excelente (97%), as
mudancas de habitos observadas em apenas
trés meses sdo preocupantes. Mostra que
mesmo pessoas socialmente privilegiadas
lutam para adaptar rotinas saudaveis em
tempos de crise.

Palavras-chave: SARS-COV-2. Obesidade.
Atividade fisica. Comportamento sedentério.
Nutricdo.
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INTRODUCTION

The COVID-19 pandemic reached
Brazil with its first officially registered case on
26th of February 2020 and spread rapidly
throughout the whole country reaching the state
of Rio Grande de Sul in the extreme south of
Brazil on 10th of March 2020 (Sanar Saude,
2020).

Thereupon, the governor of the state
released on 12th of March the first pandemic-
associated decree (Brasil, 2020) containing first
temporary measures to prevent the propagation
of the new coronavirus (SARS-CoV-2).

In its extension, this led to the
suspension of teaching in schools and
universities and the limitation of face-to-face
work only to essential services until the end of
the same month.

This unprecedented situation, sending
more than half of the population into home office
and home schooling reached for parts of the
population into 2021.

We used this unique situation to study
changes in physical activity and alimentation
habits of people because those two are basic
columns to sustain a healthy life and well-being,
prevent from diseases and even promote
healing processes of already established
diseases. We choose to apply our questionnaire
to a population that occupies a leading position
in whole Brazil for its high prevalence of
overweight (55.7% of adults >18 years with a
BMI=25, (Brasil, 2019) and associated non-
transmissible chronic diseases (NCD) as well
as bad habits of alimentation like high regular
intake of sugary beverages and sweets (Brasil,
2019).

Because of these data this population is
comparable to a number of especially
developed countries worldwide with very similar
rates of metabolic diseases and unhealthy
habits.

A number of NCDs and overweight
have been classified to increase the risk of
having a severe disease course of the SARS-
CoV-2 infection (Codo and collaborators, 2020)
making healthy alimentation and regular
exercise habits even more important even for
people that not yet belong to an actual risk
group (Pecanha and collaborators, 2020).

Therefore, we chose to study the
effects of decreed physical distancing in the
initial 3 months of the COVID-19 pandemic,
choosing exemplarily this population, and a time

point when divers media called to keep or adjust
more healthy habits.

In contrast to other pandemics like the
Spanish Flue in 1918, information about healthy
life style today, is widely available via the printed
and digital communication medias and because
of its importance are even included in basic
school education in Brazil (Brasil, 2007).

In the authors opinion, this subject has
been treated by all media extensively in various
forms especially in the initial phase of the
pandemic (Brooks and collaborators, 2020).

To explore how much importance the
specified population attach to this range of
information by adapting healthy alimentation
and activity routines in times of physical
distancing, we released our online
questionnaire in April 2020 when pandemic
regulations and health promoting reports in the
different media were still new and not already
exhausted.

The present article reports the results of
this questionnaire, documenting self-reported
alimentation and activity habits established
before the COVID-19 pandemic and the
perception of changes while the first 3 months
of decreed physical distancing.

MATERIALS AND METHODS

This descriptive transversal study
analyzed the ammonized, auto reported
responses of adults (= 18 years) living in the
extreme South of Brazil (Arroio Grande,
Cangucu, Capdo do Ledo, Cerrito, Cristal,
Herval, Jaguardo, Morro Redondo, Pedro
Osodrio, Pelotas, Pinheiro Machado, Piratini, Rio
Grande, S&o José do Norte, S&o Lourencgo do
Sul e Turugd, figure 1).

The guestionnaire was published from
13" of May until 06" of July 2020 at Google
Forms. As we wanted to capture the moment of
the beginning of pandemic-restrictions, we
decided to finish the survey when no new
response in one week was registered and at the
same time political pronouncement implied
upcoming changes in local restrictions.

The questionnaire was made public
using institutional websites, direct mail lists and
social networks of institutions and individuals,
and online newspapers covering the
municipalities involved (Jornal Tradi¢do, Jornal
Lourenciano, Cangucu Online and Clic Net).

The questionnaire was accessible from
any device with an internet connection, which
makes the sample of this research a non-
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probabilistic one with a convenience bias.
Anyway, the number of internet accesses in the
state Rio Grande do Sul is almost equal to the
total population (January 2020) (Anatel, 2020)
and was therefore an important tool to use in the
beginning of a pandemic which allowed us to
obtain  satisfactory feedback from the
population.

Prior to answering the questionnaire,
informed consent form was obtained from all
participants. The questionnaire was composed
in part of questions created by the authors and
in part by questions from the Surveillance of
Risk Factors and Protection for Chronic
Diseases by Telephone Survey (Brasil, 2019)
and the Demographic Census Experimental
Questionnaire (IBGE, 2020).

The 53 questions were divided into 3
sections; a first socio-demographic section
(birth year, gender, height, weight, ethnic-racial
identification, educational level, monthly family
income, municipality of residence, number of
people, children and elderly (=60 years) per
household, basic sanitation conditions and
diagnosed chronic diseases).

The BMI was calculated individually
using height and weight reported by the
participants.

The other sections were divided into
"before” and “after March 2020, a time point
when social distancing was decreed for the first
time in the state of Rio Grande do Sul / Brazil
with the suspension of non-essential face-to-
face services (Brasil, 2020).

To draw a more complete picture of
physical activity, we included questions about

sedentarism at payed jobs and daily routines
and asked about job times (hours/week and
format), alimentation habits (daily meals, mode
of meal preparation, consumption of
industrialized, natural foods, alcohol and
tobacco) and physical activity habits (time
spend sitting at work and at free time, mode and
frequency of daily journeys to work etc., and
active sports practiced).

Further we included 4 questions auto
evaluating the mood and stress level of the
participants and the importance of professional
orientations for health, sport and alimentation.

Data are presented as total number of
respondents (n) and percentage (%). Significant
differences between “before” and “after March
2020” were calculated using Pearson Chi? test.
The sample size was determined using the
OpenEpi program - Open-Source
Epidemiological Statistics for Public Health,
version 3.01, by calculating the frequency to
obtain the representativeness of each
municipality.

The sample size was calculated with
G*Power (Faul and collaborators, 2007) using
the 2020 population estimate data taken from
the Brazilian Institute of Geography and
Statistics (IBGE, 2020) (n=1979, see habitants/
municipality table 1).

The study was approved by the
Research Ethics Comity of the authors federal
university (protocol 4.024.977), meets the
standards of the resolution nr. 510/16 of the
National Health Council of Brazil and is in
accordance with the World Medical
Associations declaration of Helsinki.
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Table 1 - Local distribution of adult respondents of the online questionnaire (n=1739) and estimated
number of habitants per municipality in the extreme South of Brazil (n=824261).

Questionnair

RS municipality e Census 2020

n % n %
Arroio Grande 135 7.76 18238 2.31
Cangucu 54 3.12 56211 7.13
Capéo do Ledo 33 1.90 25409 3.22
Cerrito 20 1.15 6047 0.77
Cristal 4 0.23 8067 1.02
Herval 36 2.07 6814 0.86
Jaguaréo 47 2.70 26500 3.36
Morro Redondo 37 2.13 6589 0.83
Pedro Osoério 48 2.76 7706 0.98
Pelotas 773 4445 343132 43.51
Pinheiro Machado 18 1.04 12195 1.55
Piratini 21 1.21 20704 2.63
Rio Grande 443 2547 211965 26.88
S&o José do Norte 8 0.46 27721 3.51
Sado Lourenco do
Sul 52 2.99 43540 5.52
Turucu 10 0.58 3423 0.43

Legenda: RS - Rio Grande do Sul (state of Brazil), Census 2020 - estimated number of habitants/

municipality in 2020 (WHO, 2000).
RESULTS
General description of the study group

From the 1741 participants that
accepted to respond to the questionnaire only 2
had to be excluded, because basic data were
not filled out completely (total n=1739).

A majority of participants (79.2%)
identified themselves as females and 85.9% as
Caucasians. The median age was 36 + 5 years
with 67% below 40 years old (table 2).

The majority of participants lived in the
two biggest cities of the described area (44.5%
Pelotas, 25.5% Rio Grande, table 1).

There were 134 participants (7.7%) that
lived with a monthly family income less than the
minimum wage which was R$1,045.00 at the
time (1US$ = 4.85061R$, average rate for
March 2020 (Currencies zone, 2020) while 54%
reported a family income of at least
R$3,001.00/month.

The study group did not include any
illiterate but 77% obtained at least one
university degree. 96.9% labelled sanitary and
hygienic living conditions of their household as
good or excellent (table 2).

We observed a median BMI of 27 £ 5
Kg/m? and according to WHO (2000) body
weight classifications we found that 56.4% of

the participants are living with overweight or
obesity (table 2).

A 48.4% of all participants perceived
that their bodyweight increased since beginning
of decreed physical distancing in March 2020.
Further, 42.8% reported to live with a diagnosed
chronic disease being the group of respiratory
diseases the most frequent condition (26.4%).
Of the participants living with chronic diseases,
31% reported to have one chronic condition and
11% accumulated two or more.

A total of 93.2% of the participants

considered professional orientation about
nutrition and physical exercise at least
important (35.5% “important”, 30.3% “very

important”, and 27.4% “extremely important”).

On the other hand, 73.3% did not
actually search for help, orientation,
clarifications or even assistance of these
services. When asking for changes in daily
routines for personal health care since March
2020, 62.2% reported adaptations.

The perception of an increased stress
level was confirmed by 63.7% of the
participants and 70.9% reported raised feelings
of anxiety. Rating their concerns about personal
health in the new situation 73.9% were worried
(43.5% “moderately”, 20.6% “very”, and 9.8%
“extremely”).
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Table 2 - Sociodemographic characteristics of 1739 adult participants of an online questionnaire, living

in the extreme South of Brazil.

Variable Total Female Male NB/GQ

n % n % n % n %
Sex 1739 1376 79.13 352 20.24 11 0.63
Ethnic-racial identification
Asian 8 0.46 7 0.40 1 006 O 0
Black 90 5.18 77 4.43 13 075 0 0
Brown 143 8.22 104 598 37 213 2 0.12
Caucasian 1494 85.91 1186 68.20 299 1719 9 0.52
Indigenous 4 0.23 2 0.12 2 0.12 0 0
Age groups
18 to 30 years 745 42.84 592 34.04 146 8.40 7 0.40
31 to 40 years 464 26.68 368 21.16 95 5.46 1 0.06
41 to 50 years 257 14.78 202 11.62 54 3.10 1 0.06
51 to 60 years 196 11.27 153 8.80 41 236 2 0.12
> 61 years 77 4.43 61 3.51 16 0.92 0 0
Monthly family income* n=1738
R$1.00 to R$1000.00 134 7.71 112 6.44 20 1.15 2 0.12
R$1,001.00 to R$5,000.00 1097 63.12 889 51.15 200 1151 8 0.46
R$5,001.00 to R$20,000.00 465 26.75 345 19.85 119 6.85 1 0.06
>R$20,000.00 42 2.42 30 1.73 13 075 O 0
Maximal education
llliterate 0 0 0 0 0 0 0 0
Elementary School 37 2.13 25 1.44 12 0.69 0 0
High school/technical
education 362 20.82 276 15.87 82 471 4 0.23
University graduation 729 41.92 566 32,55 158 9.09 b5 0.29
Post-graduation 611 35.14 509 29.27 100 5.75 2 0.12
Sanitation and hygiene conditions
Excellent 1177 67.68 937 53.88 236 1357 4 0.23
Good 508 29.21 398 22.89 103 5.92 7 0.40
Median 44 2.53 33 1.90 11 063 O 0
Bad 4 0.23 4 023 O 0 0 0
Very bad 6 035 4 0.23 2 0.12 0 0
People living with chronic diseases
Chronic diseases 745 42.84 618 35,54 121 6.96 6 0.35
BMI categories**
Underweight 38 2.19 33 190 4 0.23 1 0.06
Normal weight 720 41.40 620 35.65 94 5.41 6 0.35
Overweight 606 34.85 437 25.13 167 9.60 2 0.12
Obesity class | 257 14.78 95 5.46 62 3.57 0 0
Obesity class 84 4.83 65 3.74 18 1.04 1 0.06
Obesity class Il and IV 34 1.96 26 1.50 7 0.40 1 0.06

Legenda: *Minimum wage at the time R$ 1,045.00 (=US$215,44), ** World Health Organization
categories for Body Mass Index (BMI), % from the total n, NB Non-binary, GQ genderqueer

Alimentation habits

When asking for type of meals people
daily take we observed that a small portion of
people inserted additional meals they did not
take before March 2020: 9.4% of participants
inserted a teatime snack, and 6.6% inserted a
bedtime snack (P<0.0001, table 3).

Further, before March 2020, 28.8% of
the participants reported to prepare 2 or less
days/week their meal at home, while 37.7%
practiced this each day.

After 3 month of physical distancing,
53% responded to have increased this habit.

The regular consumption of
industrialized foods changed for 50.1% of the
participants, were half of them reduced and the
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other half increased its consumption. The
consumption of natural products did not change
for 51.4% but increased for 34% of participants.

Of the 76.5% participants that reported
a habit to consume alcohol, 20.4% of them
increased their consumption after March 2020
and 22.1% reduced. Of the 234 smokers 36.6%
related an increased consumption of cigarettes
after March 2020, while 19.4% decreased
consumption.

Physical activity habits

The number of people that did not
practiced any regular sport (before, 24.8%)
doubled after March 2020 (47.7%). People that
practiced regular sports in community with
others, like ball sports reduced these activities
by 84.3%, while 90.7% of people that practiced
any dance or gymnastic were able to continue
doing so (table 3).

Correspondingly, the weekly duration of
sports declined were the number of participants
that practiced 2h or less per week a sport of
their choice slightly increased (2.4% and 3.4%,
respectively) while practicing more than 2h
decreased (63.5% before and after 45.9%).
Anyway, 82% of the participants classified the

necessity of doing sport as “important” up to
“extremely important”.

To have a broader view of time spent
inactive (sedentary) and active, besides
practicing physical exercise, we included
guestions about how people spend work and
free times. Before March 2020, 80.5% of the
participants were in employment and all of them
reported to work presently at their working
places.

After March 2020, 59% continued in
employment, and 6.3% were temporarily
exempted from work. Further, the time spent
working reduced for 43.1% of the participants,
increased for 8.4% and did not change for
26.1%.

Home office was practiced by 33.3% of
participants and 4.6% adapted to half-time
home office. Before decreed restrictions, 48.6%
spent daily at least 4 hours sedentary at work.
Afterwards, 37.6% reported increased, and
18.2% reduced sedentary working time.

In parallel, personal time spent
sedentary increased for 75.8% of participants
and the frequency of routine walks (to
supermarkets, workplace, etc. even by bike)
reduced for 45.7%. Nearly half (48.8%) of the
participants stated to spend 24h a day at home
since beginning of decreed physical distancing.

Table 3 - Types of daily meals taken and sport types practiced regularly by 1739 participants of an
online questionnaire, before and after the decreed physical distancing in March 2020.

Variable Before 03/2020 After 03/2020

n % n % p
Types of daily meals p < 0.0001; 66.48 DF 7
Breakfast 1351 77.69 1265 72.74 0.0008
2. Breakfast 434 24.96 329 18.92  *Hx*
Lunch 1706 98.10 1681 96.67 0.1080
After lunch snack 684 39.33 681 39.16 0.9446
Teatime snack 945 54.34 1108 63.72  Fx*
Afternoon snack 522 30.02 542 31.17 0.4844
Dinner 1335 76.77 1353 77.80 0.4915
Bedtime snack 125 7.19 240 13.80 x***
Sport types p <0.0001; 459.7 DF 7
None 431 24.78 830 47.73  Fx*
Biking 356 20.47 193 11.10 ****
Running 243 13.97 123 7.07 Fkkk
Walking 686 39.45 366 21.05  *Fx=
Ball sports 211 12.13 33 1.90 Fkkk
Gymnastic/dance 260 14.95 237 13.63 0.2865
Bodybuilding 507 29.16 237 13.63  ****
Others 140 8.05 148 8.51 0.6667

Legenda: **** p<0.0001.
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DISCUSSION

Remembering, that our study basis on
self-assessments of the participants, in the very
initial phase (3 months) of decreed COVID-19
restrictions in 2020, we describe here a
population different from that usually examined
by huge population surveys like the VIGITEL.

The presented population is relatively
young (67% <40 years), highly educated (77%
with university degree) and reports good basic
sanitation (good or excellent 97%). This makes
this population particularly interesting because
we can expect a general understanding of the
pandemic situation and basic knowledge of
healthy habits.

Further, the participants responded a
digital questionnaire demonstrating access to
internet, and thereby access to a wide range of
official health information. Additionally, more
than half of these participants (56.4%) are
overweight or already living with obesity, which
makes half of the studied population a COVID-
19 risk group.

Exacerbating this scenario, 48.4% of
the participants suspect that in these roughly 3
month since March 2020 their bodyweight had
increased.

Considering the high number of young
participants in our survey this finding is even
more alarming especially as long-time effects of
that weight gain and belonging adaptations of
guestionable health habits (see below) might be
less foreseeable for, at the moment, young
adults.

Analyzing responses to questions
about alimentation, we observed a positive
change of the considered healthy habit to
prepare food at home (Mazzolani and
collaborators, 2020) were more than half of the
participants (53%) reported to have increased
the frequency of these preparations after March
2020.

On the other hand, we noted a slight fall
in numbers of participants that daily have
breakfast and in place a slight increase in
people that reported vespertine meals,
considered a less healthy alimentation (Husain
and collaborator, 2020).

Taking into account that these findings
reflect only changes in the initial phase of the
COVID-19 pandemic we wonder if these
behaviors might turn into long-time
modifications of lifestyle.

Further, the majority of the participants
declared themselves female (79.1%). Women

traditionally assume the responsibility for
alimentation of the family especially in
households were children are present.
Therefore, our data probably represent a more
health-oriented part of the population which
could also explain the slight increase in meals
prepared at home and the positive increase in
consumption of natural products.

As already reported by others, we found
a dramatic increase of people that gave up
doing physical exercise, doubling the number of
those reporting not practicing any regular
sportive activity before March 2020 (Pecanha
and collaborators, 2020; Malta and
collaborators, 2020; Martinez and collaborators,
2020). At the same time, also the time spent
practicing these activities reduced, independent
of whether these sports were cancelled
because of social distancing restrictions like
team sports or individual open air activities like
jogging. The small portion of people that
practiced regular gymnastic or dance were
surprisingly unaffected. Next to defined types of
sport, we assessed other forms of physically
activities like going to work or supermarket to
separate these times from those actually spent
inactive or sedentary. This way we found that
the time spent sedentary increased both for
work (37.6%) and especially for work-free time
(75.8%), numbers that cannot be fully explained
by the 17.7% that lost their job and 33.3% of
participants that reported to work at home.
Contrasting this, 82% of the participants
categorized regular physical activity at least as
important but were not able to put this into
practice. In the light of the number of new
publications about diet and physical activity that
might directly influence the COVID-19 disease
outcome of each patient our findings are even
more worrisome (Codo and collaborators, 2020;
Pecanha and collaborators, 2020; Sales-Peres
and collaborators, 2020).

As changes in alimentation and
exercise habits are tightly related to personal
mood (Husain and collaborator, 2020) we
analyzed as well simple questions of
perceptions about selected feelings finding that
with onset of the COVID-19 pandemic in the
South of Brazil 63.7% of participants reported
increased stress, 70.9% increased feeling of
anxiety and 74.4% were worried about their
health in comparison to the time before.

Even though our study reflects the
responses of a privileged part of the population
with access to internet and regular monthly
family income we like to stress that these are
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only findings from the first 3 month of pandemic
restrictions which were expanded afterwards for
more than a year in Brazil. Which means, that
even if we are able to control future pandemics
better with shorter times of physical distancing
this already has a profound effect on healthy
habits, weight gain, and perceived mood
variations.

Furthermore, the importance of healthy
habits, and the relation of metabolic diseases to
gravity of COVID-19 progression was highly
distributed via the media at the time (Brooks and
collaborators, 2020).

Reporting here, that these in its majority
highly educated people with bright access to
health information adopted already
questionable habits could be interpreted as sign
of helplessness and is even more worrisome
when considering less privileged people about
those data are scarce.

We believe that our observations are
not unique to people living in the South of Brazil
and should be discussed internationally to find
better preparations for future challenges like
new pandemics.

CONCLUSION

Knowing about the importance of
healthy alimentation and regular sports and
even having access to lots of health information
at hand does not mean that people are able to
translate this knowledge into actions like
restriction-adapted healthy habits.

Learning from our study, strategy
planning for upcoming pandemics should
therefore include new plans for how to reach
people to actively search for specialized help
like nutritional and sport educative services.
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