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 ❚ ABSTRACT
Objective: To verify the association of changes on physical activity levels during coronavirus 
disease 2019 (COVID-19) outbreak of individuals with normal weight and overweight/obesity, and 
the influence of sex in this relationship. Methods: This cross-sectional study (survey research) was 
conducted in Brazil between May 5 and May 17, 2020. Participants (n=1,828 / 1,062 women >18 
years) were invited through social media to answer a structured questionnaire via Google Forms. 
The online assessment included self-reported responses to questions on physical activity, overall 
health, weight, and height. Binary logistic regression analyzed the relationship between overweight/
obesity (body mass index ≥25kg/m2), the impact of COVID-19 on physical activity level, and the 
influence of sex. Results: Compared to normal weight people, those with overweight/obesity 
practice less moderate to vigorous physical activity (p<0.001). There were associations between 
women and men with overweight/obesity and the impact of COVID-19 on the physical activity 
practice compared to normal weight people, adjusted by age, education level, social isolation, and 
previous physical activity level (p<0.017). Conclusion: The study found an association of weight 
and changes in physical activity levels. Individuals with overweight/obesity were more likely to 
have a lower physical activity level during COVID-19 pandemic, regardless of sex.
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 ❚ INTRODUCTION
Coronavirus disease 2019 (COVID-19) is caused by severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), and the main common symptoms 
are persistent dry cough, fever, chills, and shortness of breath.(1) In Brazil, as 
of June, 2021, more than 16 million people have been infected, and more than 
470,000 have died as a result of this infection.(2)

During the 2020 COVID-19 outbreak, health authorities issued safety 
recommendations for all populations, including mobility restrictions and 
limitations for outdoor regular physical activity to control the spread of 
the virus.(3,4) However, these recommendations may have caused a substantial 
reduction on physical activity levels. Regular and moderate/vigorous physical 
activity is known to reduce risk for all-cause mortality and improve immune 
function.(5,6)

People with obesity are more likely to be physically inactive compared to 
those with normal weight (body mass index 18.5-24.9kg/m2).(7) In addition, 
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overweight/obesity has been associated with increased 
risks of biological health-related complications by 
COVID-19.(8) Of note, excessive fatness threatens 
the immune system and reduces the body’s acute and 
adaptive responses to infections.(9,10) This population 
is classified as high-risk, and the stay-at-home orders 
are stricter for people with obesity.(11) It is important to 
mention that women and men had different reactions 
to quarantine.(12) Women were more susceptive to the 
deleterious effects of stay-at-home order and social 
isolation, showing more feelings of anxiety, depression, 
low self-esteem, sadness, and stress.(13) Thus, it is 
plausible to speculate that people with obesity are 
also more likely to suffer deleterious effects of living 
through a pandemic and social isolation on physical 
activity levels, and this effects may be mediate, at least 
partially, by the sex of the person.

The hypothesis of the present study is that individuals 
with overweight/obesity will present lower levels of physical 
activity when compared with those with normal weight.

 ❚ OBJECTIVE
To verify the association of changes on physical activity 
levels during COVID-19 outbreak of individuals with 
normal weight and overweight/obesity, and the influence 
of sex in this relationship.

 ❚METHODS
Study design, setting, and participants
This cross-sectional study was conducted in line with the 
Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) checklist, to ensure the quality 
of the present study. A survey was conducted in Brazil 
between May 5 and May 17, 2020. Participants were 
invited to volunteer through social media (Facebook, 
Twitter, Instagram, and WhatsApp) to answer a 
structured electronic questionnaire. This study aimed 
to investigate an adult population, therefore, only 
the surveys of participants over 18 years of age were 
considered for analysis.

Inclusion criteria were participants with 18 years of age 
or older that answered all the questions within the survey.

A questionnaire (in Portuguese) via Google Forms 
was presented to participants with 70 questions divided 
into seven domains: personal information; COVID-19 
personal care; physical activity; eating behavior; 
health risk habits; mental health and overall health. 
The instrument was developed by senior researchers 
with PhD in different areas (Public Health, Science, 
Nutrition, Physiology, Human Movement Science, 

Neuroscience and Behavior). Questions related to 
the COVID-19 pandemic were created based on face 
validity. For the purpose of the present study, only some 
questions of some domains were selected and analyzed, 
such as personal information, COVID-19 personal care, 
physical activity, and overall health. The questions used 
in the present analysis will be discussed later.

Variables
Dependent variable
Impact of COVID-19 in physical activity practice. The 
impact of COVID-19 on physical activity level was 
assessed through the question: “How much has the 
COVID-19 pandemic affected your daily physical activity 
habits?”. The subjects were grouped into the following 
categories: “No” (if their response was either “none” 
or “a little”) and “Yes” (if they indicated “a lot”).

Independent variable
Overweight definition
Height and weight were self-reported (overall health 
domain) through the questions: “What is your 
weight (in kilograms)?” and “What is your height (in 
centimeters)?”. The values were used for standard body 
mass index (BMI) calculation (kg/m2). Following the 
WHO recommendations,(13) overweight was defined as 
BMI ≥25kg/m2.

Possible confounders
Personal information
From this domain, self-reported information including 
sex (possible answers: woman or man), date of birth 
(DD/MM/YYYY), and educational level (open response) 
was collected.

COVID-19 personal care
The question “How long have you been in social 
isolation (in days)?” was included as an open response 
question.

Current physical activity questions included
How many times have you been exercising a week? 
(possible answers: none, 1, 2, 3, 4, 5, 6, 7); How long 
have you exercising daily? (possible answers: none, less 
than 30 minutes, between 30 to 60 minutes, more than 
60 minutes); and How intense is your physical activity? 
Low: standing work, slight household chores; Medium: 
walking and other moderate activities; High: jogging, 
running, or other intense activities (possible answers: 
low, medium/moderate, high, I am not exercising).
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Based on these responses, time spent during each 
exercise session throughout the study was multiplied 
by the number of days spent exercising each week. 
Those that reached 150 minutes or more of moderate 
to vigorous physical activity per week were considered, 
“physically active,” while those below this level were 
classified as “inactive.”

Overall health
This domain assessed the presence of diagnosed 
diseases. From the list of diseases, the participant 
was asked to check all that apply (possible answers: 
hypertension, diabetes, high cholesterol, high triglycerides, 
depression, arthritis/osteoarthritis/rheumatism, asthma, 
cardiopathy, or other).

Statistical analysis
The sample characteristics are presented as mean 
and standard deviation and frequency. We used the χ2 
test to verify the intensity of physical activity practice 
(moderate/vigorous physical activity) considering the 
sex of the sample. The comparison of moderate/vigorous 
physical activity (MVPA) minutes in participants with 
normal weight and overweight during the week was 
analyzed by covariance analysis (ANCOVA), adjusted 
for previous physical activity, age, education level, and 
social isolation. The impact of COVID-19 on physical 
activity and the association with nutritional status was 
analyzed using binary logistic regression considering 
the following adjustments: age, education level, social 
isolation, previous physical activity. The statistical 
significance used was 5% and the confidence interval 
adopted was 95% (p≤0.05). All statistical analyses 
were performed using the SPSS/PASW version 20  
(IBM Corp, New York, USA).

Ethics
This study was approved by the ethics committee of 
the institution Universidade Nove de Julho before data 
collection (CAAE: 30890220.4.0000.5511, opinion 
# 4.002.943, approved on May 1, 2020). Prior to the 
survey, participants were asked to sign an informed 
consent form. Data were collected anonymously and 
only those that provided consent were included in the 
analysis. All procedures followed national legislation 
and the Declaration of Helsinki.

 ❚ RESULTS
Participants consisted of 1,828 adults (58% women) and 
the overall prevalence of overweight/obesity was 50.1%. 
Table 1 shows that the prevalence of overweight/obesity 
in men was higher than in women, 65.5% and 39.8%, 
respectively (p value <0.001).

Table 2 shows the results related to MVPA during 
COVID-19. Overall participants and women with 
normal weight spent more minutes in MVPA compared 
to overweight group (p<0.001).

Table 3 shows the association of the impact of 
COVID-19 on physical activity levels and BMI, stratified 
by sex. Associations were found between women and 

Table 1. Sample characterization and level of physical activity in Brazilian women 
and men during COVID-19 pandemic

Sex
Men Women

(n=766) (n=1,062) p value

Age (years) 38.8 (±14.0) 36.9 (±12.5) 0.003

Weight (kg) 83.80 (±15.28) 65.80 (±12.25) <0.001

Height (cm) 176.14 (±6.89) 163.18 (±6.35) <0.001

BMI (kg/m2) 26.95 (±4.36) 24.70 (±4.33) <0.001

Frequency (95CI%) Frequency (95CI%)

MVPA (%) 33.4 (±30.1-36.7) 25.6 (±23.0-28.2) <0.001

In social isolation (%) 94.3 (±92.6-95.9) 96.5 (±95.4-97.6) 0.029
Data presented as mean (standard deviation) or relative frequency (95% confidence interval).
BMI: body mass index; 95%CI: 95% confidence interval; MVPA; moderate to vigorous physical activity.

Table 2. Mean time of moderate/vigorous physical activity during COVID-19 
pandemic

Minutes in MVPA/week

Mean SE p value

Total sample

Normal weight 98.97 3.08

Overweight/obesity 84.60 3.06 <0.001

Men

Normal weight 110.13 6.10

Overweight/obesity 97.54 4.41 0.103

Women

Normal weight 92.49 3.46

Overweight/obesity 72.13 4.27 <0.001
Adjusted by age, education level, and social isolation.
MVPA: moderate/vigorous physical activity; SE: standard error.

Table 3. Association of the impact of COVID-19 on physical activity levels and 
body weight classification in Brazilian women and men

Impact of COVID-19 in PA practice

Odds ratio 95%CI p value

Total sample

Normal weight 1.00 1.00

Overweight/obesity 1.57 1.26-1.94 0.001

Men

Normal weight 1.00 1.00

Overweight/obesity 1.53 1.07-2.17 0.017

Women

Normal weight 1.00 1.00

Overweight/obesity 1.67 1.25-2.22 0.001
Model adjusted by age, education level, social isolation, previous physical activity. 
PA: physical activity; 95%CI: 95% confidence interval.
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men with overweight/obesity and impact of COVID-19 
on the physical activity practice compared to normal 
weight, adjusted by age, education level, social isolation, 
and previous physical activity.

 ❚ DISCUSSION
The main finding of the present study was that during 
the COVID-19 outbreak, women and men with 
overweight/obesity are more likely to perceive changes 
in physical activity when compared with normal weight 
counterparts. Quarantine affected body weight gain 
(around 2.2-4.4kg), indicating decreased physical 
activity as one of the main risk factors.(14) In line with 
previous research examining physical activity during 
COVID-19 crisis, all levels of physical activity decreased, 
while sitting or screen time increased.(15,16) However, no 
studies included nutritional status in their analysis. Few 
studies found opposite results, showing an increase of 
physical activity during COVID-19 crisis.(16,17) These 
differences may be related to different governmental 
policy on movement restrictions during this period. Of 
note, in an Australian population it was observed that 
43.4% of the population (n=5,469) exercised less during 
the COVID-19 pandemic and found a relationship 
between binge eating and physical activity.(14)

The present research highlights the potential 
impact that COVID-19 stay-at-home orders and social 
isolation have had on physical activity among Brazilian 
adults, in addition to identifying groups that may be 
most in need of support. Social isolation measures are 
likely to have wide ranging effects that make physical 
activity behaviors more difficult for many, and there 
have been several suggestions that social restrictions to 
limit the spread of COVID-19 may result in population 
level weight gain.(18,19) The findings of the present study 
support this suggestion and highlight that adults with 
higher BMI may be most at risk to have lower physical 
activity levels, and consequently increased weight 
gain as a result of the COVID-19 crisis. In addition of 
being an established risk factor for all-cause mortality, 
obesity is now also thought to be a risk factor for 
COVID-19 mortality.(20,21)

In practical terms, besides the positive effects of 
the social isolation to limit the spread of infection, 
in adults with obesity, prolonged home stays can 
increase physical inactivity. In addition to changes in 
immunologic function, social isolation can contribute to 
anxiety and depression, and inappropriate food habits 
in this specific group.(22,23) Global action supporting 

healthy diet and physical activity is mandatory to 
encourage people to return to a healthy lifestyle. This 
action needs to be stronger for individuals of a low socio-
economic level that will suffer to a higher degree from 
the inevitable restrictions and economic crisis following 
a vast and prolonged quarantine.(18) In this context, 
remote exercise strategies such as supervised home-
based exercise programs could help to attenuate the 
consequences of social isolation, since these programs 
can increase physical activity levels and potentially have 
a positive effect on mental health.(24)

The main limitations of this study include the lack of 
objective measurement of body mass, physical activity, 
and the reliability and validity of self-report responses. 
However, this is the first study specifically related to 
COVID-19, which worked with a sample including 
normal weight, and overweight/obese individuals.

 ❚ CONCLUSION
The results of this study showed an association between 
weight and changes in physical activity levels, even 
when controlled for previous physical activity levels. 
Individuals with overweight/obesity were more likely to 
reduce their physical activity levels during COVID-19 
pandemic, regardless of sex. Strategies to improve 
physical activity in this specific group (overweight/
obesity) should be developed to minimize the long-terms 
consequences of COVID-19 and physical inactivity in 
their psychophysiological health.

 ❚ ACKNOWLEDGEMENTS
The authors thank the volunteers and healthcare 
professionals and all essential workers who are fighting 
for us during the COVID-19 pandemic. Wagner Luiz 
do Prado is supported by ASPIRE grants (#UC2 
GM137444-02).

 ❚ AUTHORS’ CONTRIBUTION
Wagner Luiz do Prado, Mara Cristina Lofrano-Prado 
and Carla Caroliny de Almeida Santana: designed 
the study. Wagner Luiz do Prado, Raphael Mendes 
Ritti-Dias, Marilia de Almeida Correia, Gabriel 
Grizzo Cucato and João Paulo Botero: contributed 
to the design and performance of the research. Diego 
Giulliano Destro Christofaro: analyzed data and 
designed the figures. Wagner Luiz do Prado, Matthew 
Jackson, Sarah Shumate and Grace Shumate: analyzed 
data. Wagner Luiz do Prado, Mara Cristina Lofrano-



The effects of COVID-19 stay-at-home orders on physical activity

5
einstein (São Paulo). 2022;20:1-5

Prado and Carla Caroliny de Almeida Santana: wrote 
the manuscript with input from all authors. All authors 
contributed to manuscript revision, read and approved 
the submitted version.

 ❚ AUTHORS’ INFORMATION
Prado WL: http://orcid.org/0000-0001-5046-4522
Lofrano-Prado MC: http://orcid.org/0000-0002-8296-3024
Christofaro DG: http://orcid.org/0000-0001-9917-9992
Santana CC: http://orcid.org/0000-0002-5154-7036
Cucato GG: http://orcid.org/0000-0002-2060-8852
Jackson M: http://orcid.org/0000-0001-8665-3245
Shumate G: http://orcid.org/0000-0002-8003-6278
Shumate S: http://orcid.org/0000-0003-4320-0822
Correia MA: http://orcid.org/0000-0002-8983-3433
Botero JP: http://orcid.org/0000-0002-0188-9249
Ritti-Dias RM: http://orcid.org/0000-0001-7883-6746

 ❚ REFERENCES
1. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. Epidemiological and 

clinical characteristics of 99 cases of 2019 novel coronavirus pneumonia in 
Wuhan, China: a descriptive study. Lancet. 2020;395(10223):507-13.

2. Brasil. Ministério da Saúde. COVID-19. Painel coronavírus. Brasília (DF): 2021 
[atualizado 2021 Ago 26; citado 2021 Jun 7]. Disponível em: https://covid.
saude.gov.br

3. World Health Organization (WHO). Coronavirus disease (COVID-19) outbreak 
situation. Geneva: WHO; 2020 [cited 2021 June 7]. Available from: https://
www.who.int/emergencies/diseases/novel-coronavirus-2019

4. Centers for Disease Control and Prevention (CDC). Guidance dor unvaccinated 
people. Social Distancing. Keep a safe distance to slow the Spread. Atlanta 
(GA): CDC; 2020 [cited 2021 June 7]. Available from: https://www.cdc.gov/
coronavirus/2019-ncov/prevent-getting-sick/social-distancing.html 

5. Carlson SA, Adams EK, Yang Z, Fulton JE. Percentage of deaths associated 
with inadequate physical activity in the United States. Prev Chronic Dis. 
2018;15:E38.

6. Laddu DR, Lavie CJ, Phillips SA, Arena R. Physical activity for immunity 
protection: Inoculating populations with healthy living medicine in preparation 
for the next pandemic. Prog Cardiovasc Dis. 2021;64:102-4.

7. Pratt M, Ramirez Varela A, Salvo D, Kohl Iii HW, Ding D. Attacking the 
pandemic of physical inactivity: what is holding us back? Br J Sports Med. 
2020;54(13):760-2.

8. Caci G, Albini A, Malerba M, Noonan DM, Pochetti P, Polosa R. COVID-19 and 
obesity: dangerous liaisons. J Clin Med. 2020;9(8):2511. Review. 

9. Nieman DC, Wentz LM. The compelling link between physical activity and the 
body’s defense system. J Sport Health Sci. 2019;8(3):201-17. Review.

10. Luzi L, Radaelli MG. Influenza and obesity: its odd relationship and the lessons 
for COVID-19 pandemic. Acta Diabetol. 2020;57(6):759-64.

11. Almandoz JP, Xie L, Schellinger JN, Mathew MS, Gazda C, Ofori A, et al. 
Impact of COVID-19 stay-at-home orders on weight-related behaviours 
among patients with obesity. Clin Obes. 2020;10(5):e12386.

12. Lofrano-Prado MC, Prado WL, Botero JP, Cardel ML, Farah BQ, Oliveira MD, 
et al. The same storm but not the same boat: Effects of COVID-19 stay-
at-home order on mental health in individuals with overweight. Clin Obes. 
2021;11(1):e12425.

13. World Health Organization (WHO). Obesity and overweight. Geneva: WHO; 
2021 [cited 2021 June 7]. Available from: https://www.who.int/news-room/
fact-sheets/detail/obesity-and-overweight

14. Phillipou A, Meyer D, Neill E, Tan EJ, Toh WL, Van Rheenen TE, et al. Eating 
and exercise behaviors in eating disorders and the general population during 
the COVID-19 pandemic in Australia: Initial results from the COLLATE project. 
Int J Eat Disord. 2020;53(7):1158-65.

15. Ammar A, Brach M, Trabelsi K, Chtourou H, Boukhris O, Masmoudi L, et al. 
Effects of COVID-19 home confinement on eating behaviour and physical 
activity: results of the ECLB-COVID19 International Online Survey. Nutrients. 
2020;12(6):1583.

16. Di Renzo L, Gualtieri P, Pivari F, Soldati L, Attinà A, Cinelli G, et al. Eating habits 
and lifestyle changes during COVID-19 lockdown: an Italian survey. J Transl 
Med. 2020;18(1):229.

17. Deschasaux-Tanguy M, Druesne-Pecollo N, Esseddik Y, de Edelenyi FS, 
Allès B, Andreeva VA, et al. Diet and physical activity during the COVID-19 
lockdown period (March-May 2020): results from the French NutriNet-Santé 
cohort study. Am J Clin Nutr. 2021;113(4):924-38.

18. Pearl RL. Weight Stigma and the “Quarantine-15”. Obesity (Silver Spring). 
2020;28(7):1180-1.

19. Bhutani S, Cooper JA. COVID-19-Related Home Confinement in Adults: Weight 
Gain Risks and Opportunities. Obesity (Silver Spring). 2020;28(9):1576-7.

20. Bhaskaran K, Dos-Santos-Silva I, Leon DA, Douglas IJ, Smeeth L. Association 
of BMI with overall and cause-specific mortality: a population-based 
cohort study of 3·6 million adults in the UK. Lancet Diabetes Endocrinol. 
2018;6(12):944-53.

21. Lesser IA, Nienhuis CP. The impact of COVID-19 on physical activity 
behavior and well-being of canadians. Int J Environ Res Public Health. 
2020;17(11):3899.

22. Butler MJ, Barrientos RM. The impact of nutrition on COVID-19 susceptibility 
and long-term consequences. Brain Behav Immun. 2020;87:53-4. Review.

23. Torales J, O’Higgins M, Castaldelli-Maia JM, Ventriglio A. The outbreak of 
COVID-19 coronavirus and its impact on global mental health. Int J Soc 
Psychiatry. 2020;66(4):317-20. Review.

24. 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):H1441-6.


