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A B S T R A C T   

The objective was to verify whether the impact of COVID-19 on physical activity and screen time was associated 
with the impact on quality of life and symptoms of anxiety and depression in a sample of Brazilian adults. The 
invitation was made through social networks and the collection was carried out through electronic research. 
There was a decrease in quality of life and physical activity, and an increase in symptoms of anxiety and 
depression and screen time. These findings are important for new strategies that promote physically active habits 
during the pandemic .   

The COVID-19 pandemic has deeply impacted human relationships 
and lifestyle habits worldwide (Upton et al., 2021; Zhu et al., 2021). 
Studies have shown that important lifestyle habits decreased during the 
pandemic, such as physical activity (Diniz et al., 2020). In addition, 
there was a substantial increase in screen-based behaviors (TV and 
computer use), as “stay at home” messages and social isolation mea-
sures, effective for controlling the pandemic, resulted in more time spent 
in low-energy activities (Werneck et al., 2021), as well as greater de-
mand for information related to COVID-19, since the Internet was one of 
the main channels of information for the general public (Wang et al., 
2020a) . 

In this sense, changes in lifestyle caused by the pandemic can impact 
some domains of quality of life (Tran et al., 2020), as well as initial signs 
and symptoms of anxiety and depression (Le et al., 2020; Wang et al., 
2020b). Besides that, some confounding variables could influence the 
mental health in this critical period, such as social isolation, alcoholic 
consumption and smoking (Robb et al., 2020; Stanton et al., 2020). 

Therefore, this study aimed to verify whether the impact of COVID- 
19 pandemic in physical activity and screen time was associated with 
impact on quality of life and symptoms of anxiety and depression in a 
large sample of Brazilian adults, independently of confounding factors. 

Methods 

This cross-sectional study involved Brazilian participants with 18 
and more years of age, which were invited through social media to 
answer an electronic survey about the impact of COVID-19 pandemic in 
lifestyle habits and health. The data collection was performed between 
May 05th and 17th 2020 and all the research procedures were con-
ducted according to Declaration of Helsinki and national laws. The 
participant responses were only included in the analysis under their 
authorization, presented in the Informed Consent Form at first page of 
survey. This study was previously approved by the Ethical in Research 
Committee of Universidade Nove de Julho, under protocol CAAE 
#30,890,220.4.0000.5511 

Mental health 

This study considered the quality of life and symptoms of anxiety and 
depression as indicators of mental health in the sample. The impact of 
COVID-19 pandemic on quality of life were assessed by the following 
question: "Due to the COVID-19, are you feeling lower quality of life?" 
The response options were: i. no; ii. a little; iii. sometimes; iv. very often; 
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and v. always. Participants who reported the items iv and v were clas-
sified as “decreased quality of life”. Anxiety symptoms were assessed by 
the question: “Due to the COVID-19, are you feeling more anxious?” and 
symptoms of depression were assessed by the question “Due to the 
COVID-19, are you feeling more depressed?”. The options of response 
for each question were based on a Likert scale: i. no; ii. a little; iii. 
sometimes; iv. very often; v. always. Participants who reported the items 
iv and v were classified as “increased symptoms” for anxiety and for 
depression separately. 

Physical activity 

The impact of COVID-19 pandemic on physical activity was assessed 
by the question: "How much has the COVID-19 pandemic interfered with 
your daily physical activity habits?". The options of response were: i. 
none; ii. a little; iii. a lot; and iv. I do not practice physical activity. 
Participants who answered “a lot” were classified as “decreased physical 
activity”. 

Screen time 

The impact of COVID-19 pandemic on the screen time was assessed 
in different screen devices through independent questions, as follows: 
"With the COVID-19 pandemic, have your time on TV viewing (or 
computer use; or smartphone use) increased?" Responses were “yes” and 
“no” for each screen device. Participants who reported “yes” were 
classified as “increased TV viewing”, “increased computer use”, and 
“increased smartphone use” separately. 

Covariates 

Variables of sex, age, educational level, social isolation, alcoholic 
consumption, and smoking were considered as covariates. Educational 
level was assessed by the question: “What is your educational level?”, 
responses were: i. Elementary school; ii. High school; iii. Undergraduate; 
and iv. Graduate. Social isolation was assessed by the question: “How 
long have you experienced social isolation?”, with open responses 
computed in days. Alcohol consumption was assessed by the question: 
“Do you drink alcohol?”, with responses “yes” or “no”. Smoking habit 
was assessed by the question: “Do you smoke”, with dichotomous 
response “yes” or “no” (Diniz et al., 2020). 

Statistical analysis 

The sample characterization is presented as mean and standard de-
viation for continuous variables and in frequency for categorical vari-
ables. The association of the impact of COVID-19 pandemic on 
decreased physical activity and increased screen time with decreased 
quality of life, and increased anxiety and depressive symptoms was 
analyzed by Binary Logistic Regression, simultaneously adjusted by 
covariates. The statistical significance used was 5% and the confidence 
interval adopted was 95%. 

Results 

The sample was composed of 1871 participants, being 1096 women 
(58.4%). The mean age of sample was 37 ± 3.2 years. Approximately 
30% of participants reported that quality of life decreased during 
COVID-19. Increased anxiety and depression during COVID-19 were 
reported by 30.9% and 13.3% of participants, respectively. It was 
observed a substantial impact of COVID-19 pandemic on the decrease of 
physical activity and increase in screen time in the sample. 

The impact of the COVID-19 pandemic on physical activity was 
associated with decreased quality of life and with increased anxiety and 
depression symptoms. Participants with increased TV viewing were 35% 
more likely to report decreased quality of life (OR=0.35, p = 0.010). 

Adults with increased smartphone use were more than twice as higher to 
have decreased quality of life (OR=2.32, p<0.001) and increased anx-
iety (OR=2.10, p<0.001) and depression symptoms (OR=2.49, p =
0.007). Increased computer use was associated with decreased quality of 
life (OR=1.49, p = 0.002) and increased depressive symptoms 
(OR=1.71, p = 0.004). 

Discussion 

The present study observed that COVID-19 pandemic negatively 
impact physical activity and quality of life, as well as increased screen 
time and symptoms of anxiety and depression in a large sample of 
Brazilian adults. Furthermore, the decreased physical activity and 
increased screen time was associated with decreased quality of life and 
increased symptoms of anxiety and depression, independently of sex, 
age, educational level, alcohol consumption, and smoking. 

Convergently with this study findings, the study by Meiling et al. 
(2020) developed between February and March in China, one of the first 
epicenters of COVID-19 in the world, observed impairment in the quality 
of life and mental health, as well as increase in sedentary behavior. 
Amini et al. (2020), in a study of Iranian adults, observed a significant 
decrease on physical activity levels during COVID-19 pandemic. 

The physical activity practice is able to release a series of pleasurable 
substances in the human body, as endorphin and serotonin, and also to 
act on neurotransmitters capable of providing feelings of well-being 
(Basso & Suzuki, 2017). The different types of physical activity 
(including practices in green areas) can offset the negative neuropsy-
chological impact of busy urban environments (Olszewska-Guizzo et al., 
2021). With the sudden change in physical activities and daily routines 
during prolonged stay-at-home requests, these benefits seem to be more 
mitigated, even more in situations of uncertainty and worries experi-
enced in times of pandemic. (Fitzpatrick et al., 2020). 

The increase in the time spent in TV viewing, and smartphone and 
computer use was also associated with decreased quality of life and 
increased anxiety and depression in the present study. In relation to TV, 
the large number of negative news and the emphasis of the news on the 
COVID-19 pandemic may contributes to mental distress (Riehm et al., 
2020). About computer use, the larger demand of home-office tasks and 
online classes due social distancing policies may compromise other daily 
activities, mainly among leisure time, which may increase boredom and 
sadness (Droit-Volet et al., 2020). In regard of smartphone, the large 
number of shares in social media about pandemic aggravated by 
excessive fake news and quick dissemination of information, may 
negatively impact mental health (Gao et al., 2020). It is important to 
highlight that sedentary behavior activities has been associated with 
higher plasma glucose, insulin, and cortisol concentrations, resulting in 
physiological and psychological stress, mainly in mentally active tasks, 
as working and studying, once the brain depends on serum glucose for 
energy supply while physical activities uses skeletal muscle and, in 
majority, relies of fat metabolism (Panahi and Tremblay, 2018). 

In conclusion, the impact of COVID-19 pandemic in lifestyle habits 
was associated with decreased quality of life and increased symptoms of 
anxiety and depression in Brazilian adults. Strategies to promote phys-
ically active habits during pandemic are suggested to minimize mental 
health impairment in adult population, such as the return to physical 
activity, with priority to regions of green areas for lower risk of psy-
chological tension after COVID-19 (Table 1). 

Funding sources 

This study did not receive funding sources. 

Human rights 

All procedures performed in studies involving human participants 
were in accordance with the ethical standards of the institutional and/or 

D.T.C. Silva et al.                                                                                                                                                                                                                               



Psychiatry Research 314 (2022) 114657

3

national research committee and with the 1964 Helsinki declaration and 
its later amendments or comparable ethical standards. 

Informe consent 

Informed consent was obtained from all individual participants 
included in the study. 

Welfare of animals 

This article does not contain any studies with animals performed by 
any of the authors. 

CRediT authorship contribution statement 

Daniela T. Caldeira Silva: Conceptualization, Investigation, Re-
sources, Visualization, Writing – original draft. Wagner L. Prado: 
Conceptualization, Data curation, Formal analysis, Investigation, 
Methodology, Project administration, Supervision, Writing – review & 
editing. Gabriel G. Cucato: Investigation, Methodology, Project 
administration, Software, Visualization, Writing – review & editing. 
Marilia A. Correia: Investigation, Methodology, Project administration, 
Validation, Visualization, Writing – original draft. Raphael M. Ritti- 
Dias: Conceptualization, Data curation, Formal analysis, Methodology, 
Project administration, Supervision, Validation, Writing – review & 
editing. Mara C. Lofrano-Prado: Investigation, Visualization, Writing – 
review & editing. William R. Tebar: Data curation, Formal analysis, 
Validation, Visualization, Writing – original draft. Diego G.D. Chris-
tofaro: Conceptualization, Data curation, Formal analysis, Methodol-
ogy, Supervision, Validation, Visualization, Writing – review & editing. 

Acknowledgement 

We would like to thank all the teachers who agreed to participate in 
this study. 

References 

Amini, H., Isanejad, A., Chamani, N., Movahedi-Fard, F., Salimi, F., Moezi, M., Habibi, S., 
2020. Physical activity during COVID-19 pandemic in the Iranian population: a brief 
report. Heliyon 6 (11), e05411. 

Diniz, T.A., Christofaro, D., Tebar, W.R., Cucato, G.G., Botero, J.P., Correia, M.A., Ritti- 
Dias, R.M., Lofrano-Prado, M.C., Prado, W.L., 2020. Reduction of physical activity 
levels during the COVID-19 pandemic might negatively disturb sleep pattern. Front. 
Psychol. 11, 586157 https://doi.org/10.3389/fpsyg.2020.586157. 

Droit-Volet, S., Gil, S., Martinelli, N., Andant, N., Clinchamps, M., Parreira, L., 
Rouffiac, K., Dambrun, M., Huguet, P., Dubuis, B., Pereira, B., 
network, COVISTRESS, Bouillon, J.B., Dutheil, F, 2020. Time and COVID-19 stress in 
the lockdown situation: time free, «Dying» of boredom and sadness. PLoS ONE 15 
(8), e0236465. https://doi.org/10.1371/journal.pone.0236465. 

Fitzpatrick, K.M., Drawve, G., Harris, C., 2020. Facing new fears during the COVID-19 
pandemic: the State of America’s mental health. J Anxiety Disord 75, 102291. 
https://doi.org/10.1016/j.janxdis.2020.102291. 

Gao, J., Zheng, P., Jia, Y., Chen, H., Mao, Y., Chen, S., Wang, Y., Fu, H., Dai, J., 2020. 
Mental health problems and social media exposure during COVID-19 outbreak. PLoS 
ONE 15 (4), e0231924. https://doi.org/10.1371/journal.pone.0231924. 

Le, H.T., Lai, A., Sun, J., Hoang, M.T., Vu, L.G., Pham, H.Q., Nguyen, T.H., Tran, B.X., 
Latkin, C.A., Le, X., Nguyen, T.T., Pham, Q.T., Ta, N., Nguyen, Q.T., Ho, R., Ho, C., 
2020. Anxiety and depression among people under the nationwide partial lockdown 
in Vietnam. Front. Public Health 8, 589359. https://doi.org/10.3389/ 
fpubh.2020.589359. 

Olszewska-Guizzo, A., Mukoyama, A., Naganawa, S., Dan, I., Husain, S.F., Ho, C.S., 
Ho, R, 2021. Hemodynamic response to three types of urban spaces before and after 
lockdown during the COVID-19 pandemic. Int. J. Environ. Res. Public Health 18 
(11), 6118. https://doi.org/10.3390/ijerph18116118. 

Panahi, S., Tremblay, A., 2018. Sedentariness and health: is sedentary behavior more 
than just physical inactivity? Front. Public Health 6, 258. https://doi.org/10.3389/ 
fpubh.2018.00258. 

Riehm, K.E., Holingue, C., Kalb, L.G., Bennett, D., Kapteyn, A., Jiang, Q., Veldhuis, C.B., 
Johnson, R.M., Fallin, M.D., Kreuter, F., Stuart, E.A., Thrul, J., 2020. Associations 
between media exposure and mental distress among US adults at the beginning of 
the COVID-19 pandemic. Am. J. Prev. Med. 59 (5), 630–638. https://doi.org/ 
10.1016/j.amepre.2020.06.008. 

Robb, C.E., de Jager, C.A., Ahmadi-Abhari, S., Giannakopoulou, P., Udeh-Momoh, C., 
McKeand, J., Price, G., Car, J., Majeed, A., Ward, H., Middleton, L., 2020. 
Associations of social isolation with anxiety and depression during the early COVID- 
19 pandemic: A survey of older adults in London, UK. Front. Psychiatry 11, 591120. 
https://doi.org/10.3389/fpsyt.2020.591120. 

Stanton, R., To, Q.G., Khalesi, S., Williams, S.L., Alley, S.J., Thwaite, T.L., Fenning, A.S., 
Vandelanotte, C., 2020. Depression, anxiety and stress during COVID-19: 
associations with changes in physical activity, sleep, tobacco and alcohol use in 
Australian adults. Int. J. Environ. Res. Public Health 17 (11), 4065. https://doi.org/ 
10.3390/ijerph17114065. 

Tran, B.X., Nguyen, H.T., Le, H.T., Latkin, C.A., Pham, H.Q., Vu, L.G., Le, X., Nguyen, T. 
T., Pham, Q.T., Ta, N., Nguyen, Q.T., Ho, C., Ho, R., 2020. Impact of COVID-19 on 
economic well-being and quality of life of the Vietnamese during the national social 
distancing. Front. Psychol. 11, 565153 https://doi.org/10.3389/fpsyg.2020.565153. 

Upton, E., Clare, P.J., Aiken, A., Boland, V.C., Torres, C., Bruno, R., Hutchinson, D., 
Kypri, K., Mattick, R., McBride, N., Peacock, A., 2021. Changes in mental health and 
help-seeking among young Australian adults during the COVID-19 pandemic: a 
prospective cohort study. Psychol. Med. 1–9. https://doi.org/10.1017/ 
S0033291721001963. Advance online publication.  

Wang, C., Pan, R., Wan, X., Tan, Y., Xu, L., Ho, C.S., Ho, R.C., 2020a. Epidemic among 
the general population in China. Int. J. Environ. Res. Public Health 17 (5), 1729. 
https://doi.org/10.3390/ijerph17051729. 

Wang, C., Chudzicka-Czupała, A., Grabowski, D., Pan, R., Adamus, K., Wan, X., 
Hetnał, M., Tan, Y., Olszewska-Guizzo, A., Xu, L., McIntyre, R.S., Quek, J., Ho, R., 
Ho, C., 2020b. The association between physical and mental health and face mask 
use during the COVID-19 pandemic: a comparison of two countries with different 
views and practices. Front. Psychiatry 11, 569981. https://doi.org/10.3389/ 
fpsyt.2020.569981. 

Werneck, A.O., Silva, D.R., Malta, D.C., Souza-Júnior, P., Azevedo, L.O., Barros, M., 
Szwarcwald, C.L., 2021. Changes in the clustering of unhealthy movement behaviors 
during the COVID-19 quarantine and the association with mental health indicators 
among Brazilian adults. Transl. Behav. Med. 11 (2), 323–331. https://doi.org/ 
10.1093/tbm/ibaa095. 

Zhu, Y., Cao, L., Xie, J., Yu, Y., Chen, A., Huang, F., 2021. Using social media data to 
assess the impact of COVID-19 on mental health in China. Psychol. Med. 1–8. 
https://doi.org/10.1017/S0033291721001598. Advance online publication.  

Table 1 
Association of the impact of COVID-19 pandemic on physical activity and screen time with decreased quality of life and increased anxiety and depression symptoms (n 
= 1871).   

Impact of COVID-19 pandemic  
Decreased quality of life Increased anxiety symptoms Increased depression symptoms  
OR 95% CI p-value OR 95% CI p-value OR 95% CI p-value 

Impact of COVID-19 in PA          
No decrease in PA 1.00 Reference – 1.00 Reference – 1.00 Reference – 
Decreased PA 2.53 1.65–3.87 <0.001 2.00 1.34–3.00 0.001 2.68 1.59–4.50 <0.001 
Impact of COVID-19 in TV viewing          
No increase in TV use 1.00 Reference – 1.00 Reference – 1.00 Reference – 
Increased TV use 1.35 1.08–1.71 0.010 1.21 0.97–1.51 0.098 1.10 0.81–1.49 0.518 
Impact of COVID-19 in smartphone use          
No increase in smartphone use 1.00 Reference – 1.00 Reference – 1.00 Reference – 
Increased smartphone use 2.32 1.51–3.55 <0.001 2.10 1.40–2.14 <0.001 2.49 1.29–2.84 0.007 
Impact of COVID-19 in computer use          
No increase in computer use 1.00 Reference – 1.00 Reference – 1.00 Reference – 
Increased computer use 1.49 1.15–1.93 0.002 1.20 0.94–1.54 0.144 1.71 1.18–2.47 0.004 

Adjusted by sex, age, educational level, social isolation, alcoholic consumption, and smoking. OR= Odds ratio; CI= Confidence interval; PA= Physical activity. 
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