
Journal of Psychosomatic Research 140 (2021) 110292

Available online 10 November 2020
0022-3999/© 2020 Elsevier Inc. All rights reserved.

Physical inactivity and elevated TV-viewing reported changes during the 
COVID-19 pandemic are associated with mental health: A survey with 
43,995 Brazilian adults 
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A B S T R A C T   

Objective: To analyze the associations of physical activity and TV-viewing reported changes during the COVID-19 
pandemic quarantine with mental health among Brazilian adults with and without depression. 
Methods: Data of 43,995 Brazilian adults from a cross-sectional, nationwide behavior research were used. Par-
ticipants reported the frequency on loneliness, sadness (feel sad, crestfallen or depressed) and anxiety (feel 
worried, anxious or nervous) feelings during the pandemic period. Frequency and duration of physical activity as 
well as duration of TV-viewing before and during the pandemic period were also reported. We created four 
categories of reported changes in physical activity (1-consistently active, 2-become active, 3-become inactive or 
4-consistently inactive) and TV-viewing (1-consistently high, 2-become low, 3-become high or 4-consistently 
high). Participants also reported previous diagnoses of depression [yes (PD) or no (nPD). Logistic regression 
models separating people with and without depression were created. 
Results: Compared to consistently active participants, to become inactive during the pandemic was associated 
with a higher odds for loneliness [nPD:OR:1.32 (95%CI,1.02–1.70); PD:2.22 (1.21–4.06)], sadness [nPD:1.34 
(1.01–1.77); PD:2.88 (1.54–5.36)], and anxiety [nPD:1.71 (1.30–2.25); PD:2.55 (1.20–5.42)]. Also, people with 
depression and consistently physically inactive presented higher odds for loneliness and sadness. Compared to 
consistently low TV-viewing, participants that become with high TV-viewing showed higher odds for loneliness 
[nPD:1.59 (1.37–1.86)], sadness [nPD:1.68 (1.44–1.96); PD:1.61 (1.21 to 2.15)] and anxiety [nPD:1.73 
(1.48–2.02); PD:1.58 (1.12–2.23)]. 
Conclusions: Reported increases in physical inactivity and TV-viewing during the COVID-19 pandemic were 
associated with poorer mental health indicators. People with depression and consistently physically inactivity 
were more likely to present loneliness and sadness.   

1. Introduction 

The new coronavirus (COVID-19) presented a fast spread worldwide, 
with an increasing number of cases and deaths. Since 11 March 2020, 
the World Health Organization declared the COVID-19 epidemy as a 
pandemic and social distancing has been recommended as a strategy to 
reduce the rate of new cases and was adopted by several countries [1]. 

Considering previous experiences with quarantines due other epidemics 
and pandemics as Severe Acute Respiratory Syndrome (SARS), Middle 
East Respiratory Syndrome (MERS), Ebola and H1N1 influenza, there 
are several stressors during the social distancing period, including the 
length of the quarantine, fears of infection, frustration, lack of supplies, 
lack of information and financial problems, which can be associated 
with lower mental health [2]. Within the context of social distancing 
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measures, alexithymia can also be closely associated with mental health 
problems during the quarantine [3], also related with loneliness feel-
ings. Before the COVID-19 pandemic period, alexithymia already had a 
role in suicide risk among people with psychiatric disorders [4]. In this 
sense, there is a call for action for mental health science during the 
COVID-19 pandemics [5]. 

Studies reported that the COVID-19 pandemic affected mental health 
[6–11]. Indicators as social support, education, type of occupation, 
COVID-19 relative diagnosis, and psychological factors as loneliness 
feelings, discrimination, and well-being were associated with higher 
anxiety and depressive symptoms [6,7]. Unhealthy behaviors, such as 
physical inactivity (<150 min/week of moderate intensity physical ac-
tivity) and mentally-passive sedentary behaviors (i.e. TV viewing) are 
highlighted as contributor for adverse mental health outcomes [12–15]. 
In this sense, it is noted that the increases in physical inactivity and 
sedentary behaviors during the social distancing period can be associ-
ated with depressive and anxiety symptoms. 

A previous study conducted during COVID-19 pandemic found that 
higher physical inactivity and sedentary behavior were associated with 
higher depressive and anxiety symptoms [16]. However, the association 
between negative reported changes in these behaviors during the 
quarantine and mental health is not clear. In this sense, a recent editorial 
highlighted the need for investigations on how changing health behav-
iors can be associated with psychological and mental health in the 
context of COVID-19 quarantine [17]. Also, considering that people with 
affective disorders, as depression, present difficulties in the sensory 
input processing and consequently, have higher psychological vulnera-
bility for stressors during the COVID-19 pandemic [18,19], the associ-
ation of changes in healthy behaviors can be different among people 
with or without previous diagnoses of depression [20]. Therefore, our 
aim was to analyze the associations of physical activity and TV-viewing 
reported patterns during the COVID-19 pandemic quarantine with 
mental health among Brazilian adults with and without depression. 
Having in mind the benefits of physical activity practice and lower 
sedentary behavior as well as the risk of high TV-viewing for mental 
health, we hypothesize that participants that reported physical inac-
tivity and/or high TV-viewing were more likely to present worst mental 
health indicators, especially those with previous depression diagnosis. 

2. Methods 

2.1. Design and sample 

The “Brazilian behavioral research during the COVID-19 pandemic” 
was a cross-sectional nationwide health survey, using a virtual ques-
tionnaire to assess the lifestyle characteristics in the lives of Brazilians 
after the arrival of the coronavirus pandemic in the country, related to 
social restriction initiatives for the protection of people, including 
quarantine. Data collection was conducted between April 24th and May 
24th, 2020. The collection of data was virtual due to the faster appli-
cation process and the impossibility of face-to-face interviews due to the 
COVID-19 social distancing measures. 

The invitation of participants was through a chain sampling pro-
cedure. In the first stage, the 15 researchers involved in the study chose a 
total of 200 other researchers from different states in Brazil. Also, each 
researcher in the study chose 20 people from their social network, 
making a total of 500 people chosen. The people chosen in the first stage 
were called as influencers. These sent the survey link to at least 12 
people from their social networks, obeying a stratification by sex, age 
range (18–39; 40–59; 60+) and education level (incomplete high school 
or less; education complete medium or more). In addition, information 
about the study was disseminated through press releases, social com-
munications from participating research institutions, state health de-
partments, and social media. All procedures were approved by the 
National Research Ethics Commission (CONEP) (process: 
30598320.1.0000.5241) and participants provided consent before 

answering the questionnaire. Initially, 45,160 participants completed 
the questionnaire. The sample was weighted according to characteristics 
from the National Household Sample Survey (conducted annually), 
considering the population in each state, education, age, sex, and 
prevalence of chronic diseases, aiming to let the sample nationally 
representative. 

2.2. Mental health indicators 

As mental health indicators, we adopted three questions regarding 
feelings of loneliness, sadness and anxiety. For loneliness, participants 
were asked: “During the pandemic period, how often did you feel isolated or 
alone?”, for sadness was asked: “During the pandemic period, how often did 
you feel sad, crestfallen or depressed?” and for anxiety, participants were 
asked “In the period of the pandemic, how often did you feel worried, 
anxious or nervous?”. Possible answers for each question were: 1) 
“Never”, 2) “Few times”, 3) “Often” or 4) “Always”. We classified par-
ticipants as positive for loneliness, sadness and anxiety those who 
answered “often” or “always”. These questions were previously used in 
the World Health Survey - Brazil (2003) [21] and we adopted in our 
study because of its short format and content that addressed issues that 
can be directly related to the COVID-19 pandemic problem for mental 
health, such as social isolation, sadness and anxiety. 

2.3. Physical activity and TV-viewing 

For physical activity before COVID-19 pandemic, participants were 
asked “Before the COVID-19 pandemic, how many days a week did you 
practice any type of physical exercise or sport? (do not consider physical 
therapy)”. Possible answers were: 1) less than 1 day/week; 2) 1–2 days/ 
week; 3) 3–4 days/week or 4) 5 or more days/week. For those reporting 
physical activity practice, we also asked: “How long did this activity 
last?”. Possible answers were: 1) less than 30 min; 2) 30–45 min; 3) 
46–60 min or 4) more than one hour. Also, for physical activity during 
the COVID-19 pandemic was asked: “During the COVID-19 pandemic how 
many days a week did you practice any type of physical exercise or sport? (do 
not consider physical therapy)”. Possible answers were: 1) less than 1 day/ 
week; 2) 1–2 days/week; 3) 3–4 days/week or 4) 5 or more days/week. 
For those reporting physical activity practice, we also asked: “How long 
did this activity last?”. Possible answers were: 1) less than 30 min; 2) 
30–45 min; 3) 46–60 min or 4) more than one hour. We classified ac-
tivities using the recommendation of 150 min/week [22], which was 
calculated using the median point of frequency and duration in each 
category. According the World Health Organization cut-off points, we 
created physical activity practice patterns using four patterns: 1) 
Consistently active; 2) Become active (inactive to active); 3) Become 
inactive (active to inactive) or 4) Consistently inactive. 

For TV-viewing, participants were asked: “Usually, before the 
pandemic, how many hours a day did you used to spend watching televi-
sion?” and “During the pandemic, how many hours a day have you been 
watching television?”. Possible answers for both 1) none; 2) less than 1 h/ 
day; 3) between 1 and less than 2 h/day; 4) between 2 and less than 3 h/ 
day; 5) between 3 and less than 4 h/day; 6) between 4 and less than 5 h/ 
day; 7) between 5 and less than 6 h/day; 8) 6 h/day or more. TV-viewing 
was classified using the cut-off point of 4 h/day [23] in both moments 
for high TV-viewing. TV-viewing patterns were created using four pat-
terns: 1) Consistently low; 2) Become low (high to low); 3) Become high 
(low to high) or 4) Consistently high. 

2.4. Diagnosis of depression 

Previous diagnosis of depression was assessed through a question 
regarding the lifetime diagnosis of depression by a physician. The 
response options were either yes or no. This question was previously 
used in different national health studies, including the last Brazilian 
National Health Survey [24]. 
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2.5. Covariates 

We used sex, age group, highest academic achievement, working 
status during the pandemic, skin color, alcohol use, tobacco smoking, 
diagnoses of COVID-19 on a close friend, co-worker or relative and 
adherence to the quarantine as covariates. The highest academic 
achievement was classified as no academic achievement or elementary 
school, high school and higher education or more. Working status dur-
ing the quarantine was classified as currently not working, working on a 
normal routine and home office. Skin color was classified as white or 
other. 

Diagnoses of COVID-19 on a close friend, co-worker or relative was 
assessed through the question “Did any family member or close friend, or 
co-worker, have had a serious case of COVID-19 or died?” with “yes” or 
“not” as potential answers. The adherence to the quarantine was 
assessed through the question “During the Coronavirus pandemic, to what 
extent did you (or are you still) restricting contact with people?”. Possible 
answers: “I did nothing, I led a normal life”; “I tried to take care, stay away 
from people, reduce contact a little, not visit the elderly, but I kept working 
and leaving”; “I stayed at home just going shopping at the supermarket and 
pharmacy” or “stayed strictly at home, leaving only for health care needs”. 
We classified as positive for quarantine adherence the answers “I stayed 
at home just going shopping at the supermarket and pharmacy” or “stayed 
strictly at home, leaving only for health care needs” and negative adherence 
the answers “I did nothing, I led a normal life” or “I tried to take care, stay 
away from people, reduce contact a little, not visit the elderly, but I kept 
working and leaving”. 

2.6. Statistical procedures 

Weighted frequencies and 95% confidence intervals were used to 
describe the sample. After this, crude and adjusted models (for sex, age 
group, working status during the quarantine, skin color, diagnoses of 
COVID-19 on a relative or close friend and quarantine adherence) were 
created to analyze the associations of physical activity and TV-viewing 
patterns with mental health among people with and without diagnoses 
of depression. Also, we inserted an interaction term of behavior reported 
changes and previous diagnoses of depression to investigate whether 
previous diagnoses of depression can change the association between 
patterns of behaviors and mental health indicators. All analyzes were 
conducted using the software Stata 15.1. 

3. Results 

From the initial sample (n = 45,160), 1165 presented missing data in 
at least one variable and were excluded from the present analyses. 
Therefore, the final sample was composed by 43,995 adults with a mean 
age of 43.0 (95%CI: 42.5 to 43.5 years). Characteristics of the sample are 
presented in Table 1. The prevalence of frequent loneliness feelings was 
57.1%, frequent sadness was 40.3% and frequent anxiety was 53.1%. 
21.3% of the participants become inactive and 28.0% passed to present 
elevated TV-viewing during the quarantine period. 

Table 2 presents the associations of physical activity and TV-viewing 
reported change patterns with mental health indicators. After the ad-
justments, participants that become inactive during quarantine pre-
sented higher odds for loneliness, sadness and anxiety when compared 
with consistently active participants, regardless previous diagnoses of 
depression. Higher odds for all three mental health outcomes (with 
previous depression) and for sadness and anxiety (without previous 
depression) were observed among consistently inactive participants 
(compared to consistently active group). Among participants with pre-
vious depression, only those who become with high TV-viewing during 
quarantine presented higher odds for sadness and anxiety. While among 
participants without previous depression, higher odds for negative 
mental health were observed among those who passed to present high 
TV viewing (all three outcomes). Both compared to consistently low TV 

viewing group. People with previous diagnoses of depression that were 
consistently inactive presented higher odds of loneliness and sadness 
when compared with consistently active and without depression 
participants. 

4. Discussion 

Our main findings were that reported incidence of physical inactivity 
and TV viewing were associated with higher odds for negative mental 
health outcomes, regardless of previous diagnoses of depression. In 
addition, consistently inactivity was associated to higher negative 
mental health outcomes during the pandemic specially among partici-
pants with previous diagnosis of depression. We highlight that the an-
alyses were adjusted for important potential confounders, including the 
adherence to the quarantine and diagnoses of COVID-19 on a relative or 
close friend. 

The social distancing during quarantine period can be associated 
with several indicators of mental health [2,9,10]. In our study, we found 
an elevated prevalence of loneliness, sadness and anxiety, which are 
higher than normally found. For example, it was estimated that the 
prevalence of loneliness is about 10% to 20% [25,26]. Considering the 
Patient Health Questionnaire (PHQ-9) about sadness from the last Bra-
zilian National Health Survey, the prevalence was about 8%, consis-
tently lower than the present prevalence [27]. Our findings are in line 
with previous studies that found elevated levels of adverse mental health 
indicators on other countries during COVID-19 pandemic [7,9–11]. 

Also, the social distancing measures during the COVID-19 pandemic 
can reduce health behaviors that are associated with mental health in-
dicators such as physical activity and low sedentary behavior [12–15]. 
However, participants that become physically inactive were at similar 
risk of participants consistently inactive, which can indicate that the 
actual physical activity was the most associated with poorer mental 

Table 1 
Characteristics of the sample (n = 43,995).  

Variables % (95%CI) 

Sex (women) 53.3 (51.8 to 54.8) 
Age group 
18–39 46.7 (45.2 to 48.1) 
40–59 33.9 (32.5 to 35.2) 
60 + 19.4 (18.2 to 20.7) 
Highest academic achievement 
No academic achievement or elementary school 10.3 (9.4 to 11.3) 
High school 72.8 (71.7 to 73.9) 
More than high school 16.9 (16.3 to 17.4) 
Working status during the quarantine 
No 54.2 (52.7 to 55.6) 
Normal routine 20.9 (19.7 to 22.2) 
Home office 25.0 (23.8 to 26.2) 
Skin color (non-white) 54.3 (52.9 to 55.7) 
Diagnoses of COVID-19 on a relative or close friend 16.7 (15.7 to 17.7) 
Adherence to the quarantine (yes) 74.1 (72.8 to 75.4) 
Previous diagnoses of depression (yes) 15.0 (14.0 to 16.0) 
Loneliness (frequently) 57.1 (55.6 to 58.5) 
Sadness (frequently) 40.3 (38.9 to 41.8) 
Anxiety (frequently) 53.1 (51.6 to 54.6) 
Physical activity 
Consistently active 8.8 (8.1 to 9.7) 
Become active 3.3 (2.9 to 3.8) 
Become inactive 21.3 (20.2 to 22.5) 
Consistently inactive 66.6 (65.2 to 67.9) 
TV-viewing 
Consistently low 61.5 (60.0 to 62.9) 
Become low 0.8 (0.6 to 1.0) 
Become high 28.0 (26.8 to 29.3) 
Consistently high 9.7 (8.8 to 10.7) 

Note. Values are weighted according the National Household Sample Survey 
(2019). CI, confidence interval. Physical activity patterns were created using the 
cut-off point of 150 min/week. TV-viewing patterns were created using the cut- 
off point of 4 h/day. 
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health and not necessarily the reported change itself. The association 
between reduced physical activity with sadness and anxiety can be 
through different mechanisms, including an increase of inflammation, 
changes in the regulation of neuroendocrine responses and lower neu-
roplasticity [28]. Also, physical activity practice (especially through the 
practice of group physical activity) can be associated with psychological 
and social mechanisms, including a higher social inclusion, self-efficacy 
and self-esteem [28,29]. The findings of a higher odds for negative 
mental health outcomes among participants with consistently physical 
inactivity and with previous diagnosis of depression also points for the 
higher vulnerability of people with mental disorders during the pan-
demics, which already present a higher number of unhealthy behaviors 
[3,18,20]. 

On the other hand, only participants that passed to present elevated 
TV-viewing presented higher odds for loneliness, sadness and anxiety, 
indicating that the potential change during the quarantine of COVID-19 
pandemic was determinant for the higher odds. Our findings considering 
the elevated TV-viewing during the COVID-19 quarantine are in line 
with previous clinical studies which found that experimentally induced 
sedentary behavior was associated with higher anxiety, anxiety and 
poorer mood [30,31]. Potential mechanisms linking TV-viewing and 
mental health can also be through the lower social contact [32], poorer 
sleep quality [33] and also blood markers as reduced insulin sensitivity 
and inflammation [34,35], which could be associated directly and 
indirectly associated with sadness and anxiety. 

Our findings highlight that policies on the promotion of health be-
haviors should also be stimulated during the quarantine period aiming 
to protect mental health. During the COVID-19 social distancing periods, 
exercise at home or outdoor individual activities should be stimulated 
[36]. Also, groups that most increased physical inactivity and high 
sedentary behavior levels (e.g. young adults and people that reduced or 

lost their income) should be prioritized [37]. In another perspective, the 
post COVID-19 scenario is also challenging to return to pre-pandemic 
physical activity and sedentary behavior levels, which highlights the 
role of institutional policies, including the national health system 
(“Sistema Único de Saúde”, in portuguese) to achieve this goal. 

Our findings should be inferred in the light of potential limitations. 
The research had a low representativity of individuals with low socio-
economic status and without access to internet and electronic devices as 
a computer or cellphone. In addition, the retrospective design is prone to 
recall bias. Similarly, all questions were self-reported and prone to recall 
bias and the causality inference is not possible. We also presented only 
one question for each indicator (sadness, anxiety and loneliness). We 
highlight that data was collection before the peak of COVID-19 cases in 
Brazil. This timing should be considered to the interpretation of these 
results, as well as further studies are needed in order to surveillance 
mental health with increases cases and measures of COVID-19 in the 
country. On the other hand, we presented data of more than 43,000 
Brazilian adults, weighted for nationally representative population dis-
tribution, during the initial phase of the COVID-19 pandemic on the 
association of movement behaviors with mental health. 

Thus, both reported physical inactivity and TV-viewing during the 
COVID-19 pandemic quarantine were associated with poorer mental 
health indicators, regardless previous diagnoses of depression. Consis-
tently physical inactivity (before and during the COVID-19 pandemic) 
was also associated with negative mental health outcomes, especially 
among participants with previous diagnosis of depression. Interventions 
for physical activity promotion and sedentary behavior reduction should 
be stimulated during the COVID-19 social distancing period. 

Table 2 
Association of physical activity and TV-viewing patterns during the COVID-19 quarantine with mental health indicators.   

Without depression (n = 36,796) With depression (n = 7199) 

Loneliness OR (95%CI) Sadness OR (95%CI) Anxiety OR (95%CI) Loneliness OR (95%CI) Sadness OR (95%CI) Anxiety OR (95%CI) 

Crude model 
Physical activity 
Consistently active REF REF REF REF REF REF 
Become active 1.24 (0.85 to 1.80) 1.28 (0.87 to 1.89) 1.37 (0.94 to 2.01) 1.30 (0.61 to 2.76) 1.83 (0.86 to 3.88) 1.78 (0.83 to 3.82) 
Become inactive 1.43 (1.12 to 1.83) 1.59 (1.22 to 2.07) 2.03 (1.58 to 2.62) 2.38 (1.31 to 4.32) 2.86 (1.60 to 5.13) 2.45 (1.27 to 4.75) 
Consistently inactive 1.26 (1.01 to 1.57) 1.65 (1.30 to 2.10) 1.85 (1.47 to 2.32) 2.38 (1.38 to 4.08) 3.45 (2.03 to 5.86) 2.49 (1.39 to 4.46) 
TV-viewing 
Consistently low REF REF REF REF REF REF 
Become low 0.70 (0.39 to 1.29) 1.13 (0.61 to 2.08) 0.74 (0.41 to 1.33) 1.98 (0.69 to 5.72) 1.25 (0.37 to 4.31) 0.85 (0.22 to 3.28) 
Become high 1.66 (1.42 to 1.92) 1.70 (1.47 to 1.97) 1.69 (1.46 to 1.95) 1.51 (1.06 to 2.14) 1.73 (1.28 to 2.32) 1.62 (1.17 to 2.26) 
Consistently high 1.07 (0.84 to 1.36) 0.94 (0.73 to 1.22) 0.86 (0.67 to 1.09) 0.93 (0.60 to 1.46) 0.91 (0.59 to 1.42) 0.64 (0.40 to 1.03)  

Adjusted model 
Physical activity 
Consistently active REF REF REF REF REF REF 
Become active 1.14 (0.77 to 1.69) 1.07 (0.72 to 1.61) 1.16 (0.76 to 1.76) 1.03 (0.49 to 2.21) 1.57 (0.72 to 3.43) 1.47 (0.65 to 3.31) 
Become inactive 1.32 (1.02 to 1.70) 1.34 (1.01 to 1.77) 1.71 (1.30 to 2.25) 2.22 (1.21 to 4.06) 2.88 (1.54 to 5.36) 2.55 (1.20 to 5.42) 
Consistently inactive 1.17 (0.93 to 1.47) 1.40 (1.08 to 1.81) 1.62 (1.26 to 2.07) 2.16 (1.26 to 3.71) 3.35 (1.92 to 5.85) 2.58 (1.33 to 5.01) 
TV-viewing 
Consistently low REF REF REF REF REF REF 
Become low 0.74 (0.42 to 1.30) 1.26 (0.69 to 2.30) 0.94 (0.55 to 1.63) 1.76 (0.60 to 5.18) 1.28 (0.40 to 4.10) 1.03 (0.31 to 3.40) 
Become high 1.59 (1.37 to 1.86) 1.68 (1.44 to 1.96) 1.73 (1.48 to 2.02) 1.37 (0.96 to 1.96) 1.61 (1.21 to 2.15) 1.58 (1.12 to 2.23) 
Consistently high 1.15 (0.90 to 1.47) 1.12 (0.86 to 1.45) 1.13 (0.87 to 1.48) 0.84 (0.53 to 1.33) 0.87 (0.54 to 1.41) 0.79 (0.46 to 1.36) 

Note. Adjusted model: adjusted for sex, age group, highest academic achievement, working status during the quarantine, skin color, diagnoses of COVID-19 on a 
relative or close friend and adherence to the quarantine. OR, odds ratio. CI, confidence interval. Physical activity interactions (reference group: consistently active and 
without depression): Loneliness: Become active x with depression: OR:0.86 (95%CI:0.37 to 1.99); Become inactive x with depression: 1.66 (0.86 to 3.20); Consistently 
inactive x with depression: 1.86 (1.04 to 3.33). Sadness: Become active x with depression: OR:1.13 (95%CI:0.45 to 2.79); Become inactive x with depression: 2.04 (0.99 
to 4.19); Consistently inactive x with depression: 2.33 (1.25 to 4.37). Anxiety: Become active x with depression: OR:0.98 (95%CI:0.37 to 2.55); Become inactive x with 
depression: 1.40 (0.59 to 3.36); Consistently inactive x with depression: 1.50 (0.71 to 3.18). TV-viewing interactions (reference group: consistently low and without 
depression): Loneliness: Become low x with depression: OR:2.51 (95%CI:0.75 to 8.39); Become high x with depression: 0.86 (0.58 to 1.28); Consistently high x with 
depression: 0.81 (0.49 to 1.35). Sadness: Become low x with depression: OR:0.93 (95%CI,0.25 to 3.39); Become high x with depression: 0.90 (0.63 to 1.29); 
Consistently high x with depression: 0.92 (0.52 to 1.62). Anxiety: Become low x with depression: OR:0.99 (95%CI,0.25 to 3.81); Become high x with depression: 0.85 
(0.58 to 1.26); Consistently high x with depression: 0.76 (0.42 to 1.38). 
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and Célia L. Szwarcwald are supported by the National Council of 
Technological and Scientific Development (CNPq), which funded the 
productivity scholarship. This paper presents an independent research. 
The views expressed in this publication are those of the authors and not 
necessarily those of the acknowledged institutions. 

Declaration of Competing Interest 

The authors declare no conflict of interest. 

References 

[1] World Health Organization, Coronavirus disease (COVID-19): Situation Report – 
124, Geneva, Switzerland. https://www.who.int/docs/default-source/coronavir 
use/situation-reports/20200523-covid-19-sitrep-124.pdf?sfvrsn=9626d639_2, 
2020. 

[2] S.K. Brooks, R.K. Webster, L.E. Smith, L. Woodland, S. Wessely, N. Greenberg, G. 
J. Rubin, The psychological impact of quarantine and how to reduce it: rapid 
review of the evidence, Lancet 395 (2020) 912–920, https://doi.org/10.1016/ 
S0140-6736(20)30460-8. 

[3] W. Tang, T. Hu, L. Yang, J. Xu, The role of alexithymia in the mental health 
problems of home-quarantined university students during the COVID-19 pandemic 
in China, Personal. Individ. Differ. 165 (2020) 110131, https://doi.org/10.1016/j. 
paid.2020.110131. 

[4] D. De Berardis, M. Fornaro, L. Orsolini, A. Valchera, A. Carano, F. Vellante, 
G. Perna, G. Serafini, X. Gonda, M. Pompili, G. Martinotti, M. Di Giannantonio, 
Alexithymia and suicide risk in psychiatric disorders: a mini-review, Front. 
Psychiatry 8 (2017) 148, https://doi.org/10.3389/fpsyt.2017.00148. 

[5] E.A. Holmes, R.C. O’Connor, V.H. Perry, I. Tracey, S. Wessely, L. Arseneault, 
C. Ballard, H. Christensen, R. Cohen Silver, I. Everall, T. Ford, A. John, T. Kabir, 
K. King, I. Madan, S. Michie, A.K. Przybylski, R. Shafran, A. Sweeney, C. 
M. Worthman, L. Yardley, K. Cowan, C. Cope, M. Hotopf, E. Bullmore, 
Multidisciplinary research priorities for the COVID-19 pandemic: a call for action 
for mental health science, Lancet Psychiatry 7 (2020) 547–560, https://doi.org/ 
10.1016/S2215-0366(20)30168-1. 

[6] W. Cao, Z. Fang, G. Hou, M. Han, X. Xu, J. Dong, J. Zheng, The psychological 
impact of the COVID-19 epidemic on college students in China, Psychiatry Res. 287 
(2020) 112934, https://doi.org/10.1016/j.psychres.2020.112934. 
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