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Abstract: The objective of the study was to 
verify the practice of physical exercise as a 
protective factor for mental health during the 
COVID-19 pandemic. A sample of N=137 
individuals, age (31.50 ± 13.08 years), n=45 
men and n=92 women, people, answered an 
online questionnaire built on Google Forms, 
divided into five domains: 1- Data from 
Identification: information regarding age, 
sex, marital status, level of education, state 
of residence, whether the participant was 
socially isolated during the period of filling 
out the questionnaire; 2- Analysis of lifestyle 
aspects before and during the covid-19 
pandemic: physical exercise (frequency, 
intensity, type, time); 3- Beck Anxiety and 
Depression Scales. Analyzes were performed 
using SPSS version 25. Categorical variables 
are described as absolute numbers and 
percentages, and continuous variables as 
mean ± standard deviation (SD) and binary 
logistic regression. In logistic regression 
analysis (expressed as odds ratio; 95% 
confidence interval). Sedentary individuals 
were more likely to have moderate to severe 
symptoms of anxiety (OR 2.85CI95%:1.38-
5.88) and depression (OR 2.92CI95%1.41-
6.04). It is concluded that the practice of 
physical exercise can be a protective factor 
for mental health in times of the COVID-19 
pandemic.
Keywords: Anxiety; depression; health; 
physical training.

INTRODUCTION
In 2019, China experienced an 

outbreak of pneumonia of unknown cause, 
concentrated in the city of Wuhan, located 
in Hubei province. Quickly, similar cases 
began to appear in different places around 
the world and, in view of this, several 
countries mobilized to identify the causative 
agent. Only in January 2020, after ruling 
out respiratory pathogens such as influenza, 

avian adenovirus influenza, infectious 
atypical pneumonia (SARS) and Middle East 
Respiratory Syndrome (MERS), were they 
able to identify the genetic sequence of the 
new virus, which was named COVID-19 
by belong to the betacoronavirus genus (1). 
Although its origin comes from animals, 
it was discovered that the virus can be 
transmitted between humans (2), with 
an incubation period of approximately 5 
days(3), presenting the following symptoms: 
fever, cough, shortness of breath, muscle 
pain, headache, confusion, chest pain and 
diarrhea (2,4,5).

Also in February 2020, the first cases 
were confirmed in Brazil and, since then, 
several actions have been taken in order to 
contain the spread of the disease. Given the 
lack of knowledge, the speed with which 
the disease spread and even the absence of 
vaccines and antivirals, classic and rigorous 
health measures (surveillance, detection, 
isolation of infected people and quarantine 
of exposed people) were taken with the aim 
of minimizing the spread of COVID-19 (6). 
In addition to these, others were adopted, 
such as: washing hands, maintaining social 
isolation, avoiding touching the eyes, 
nose and mouth, maintaining respiratory 
hygiene, guidance on the use of masks and 
in which situations health services must be 
sought (6 ). One of the main fights against 
COVID-19 has been social distancing, 
which is a voluntary measure and consists 
of keeping at least two meters of distance 
between people, when outside their homes, 
the suspension of trade, meetings and other 
types of events. that generate crowds of 
people. However, this detachment, or social 
isolation, has been causing several losses, 
due to divergences in strategies for coping 
with COVID-19, as well as generating an 
increase in anxiety, depression and stress 
in the population (6–8), interfering with 
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performance of mental health. Anxiety 
is understood as a vague and unpleasant 
emotional state, characterized by the 
presence of tension or discomfort arising 
from the anticipation of danger, leading to 
restlessness and psychological disturbance 
that is intertwined with future thoughts (9).

A review study on psychological effects 
during quarantine, in different epidemics, 
reported several negative psychological 
effects, including emotional disturbances, 
depression, stress, low mood, irritability, 
insomnia and post-traumatic stress symptoms 
(10). Although staying at home seems to be 
the safest way to avoid contamination, the 
distancing and social isolation measures 
adopted during quarantine result in significant 
changes in lifestyle, which can have negative 
consequences on psychological and emotional 
aspects (11).

Thus, in the face of this pandemic and 
social isolation scenario, the regular practice 
of physical exercise seems to be a very 
promising therapy in controlling stress, 
anxiety and depression levels, probably due 
to the possibility of raising levels of well-
being, mood and self-esteem, controlling 
lipid and glucose levels, overall quality of 
life, improving sleep quality, strengthening 
the immune system (8,12–16). The research 
hypothesis is that the habitual practice of 
physical exercise may be associated with 
lower chances of presenting moderate to 
severe symptoms of anxiety and depression. 
Thus, the objective of the study is to verify 
the practice of physical exercise as a 
protective factor for mental health during 
the COVID-19 pandemic.

MATERIALS AND METHODS
This research is characterized by a 

descriptive, comparative cross-sectional, 
retrospective and concurrent epidemiological 
study (17).

SAMPLE
The sample consisted of 137 (n=45 men 

and n=92 women), aged 31.50 ± 13.08 years, 
degree of amplitude, between 19 and 63 years. 
The criteria to be included in the study were: 
age ≥ 18 years old and internet access; and 
exclusion: not residing in Brazil, duplicate 
responses and questionnaires sent after the 
delimited period for return. The research was 
approved by the Research Ethics Committee 
of the ‘‘Universidade Regional do Cariri’’ 
(CAAE nº 33932720.9.0000.5055) and was 
in line with the provisions of resolution nº 
466/12 of the National Health Council.

INSTRUMENTS
QUESTIONNAIRE
An online questionnaire was prepared 

on Google Forms with objective questions 
to assess issues related to aspects of lifestyle 
related to physical activity before and during 
the period of the COVID-19 pandemic. The 
questionnaire included five sessions. The first 
one was used to obtain consent to participate 
in the research. The second session consisted 
of six questions related to sociodemographic 
aspects, including age, marital status, gender 
(male and female), education level, state 
of residence, and whether the participant 
was in social isolation when filling out the 
questionnaire, we understand by isolation 
those who decided to stay at home and 
only went out for essential activities such as 
working, going to the supermarket, pharmacy 
or resorting to some health service. The 
third session was organized by analyzing 
the recall period: before the pandemic and 
during the pandemic (referring to the time 
when the questionnaire was completed). 
For this, six questions about the practice of 
physical activity were asked, related to the 
regular practice of physical activity, weekly 
frequency, intensity and duration of the 
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sessions of physical activity in the specified 
recall periods. The fourth and fifth sessions 
were designed to assess the mental health of 
the participants, for this purpose the Beck 
Anxiety and Depression scales were used, 
using the recall period in the same way: 
before the pandemic period and during the 
Covid-19 pandemic (moment filling in the 
form).

BECK’S ANXIETY SCALE
The scale can have a maximum result 

of 63 points, its classification of anxiety 
symptoms was: 0-10 = no or minimal; 11-19 
= mild to moderate; 20-30 moderate; 31-63 
severe (18). However, to meet the purpose 
of the study, anxiety was dichotomized into 
absence of symptoms (0-10) or presence of 
anxiety symptoms (11-63) (18).

BECK DEPRESSION SCALE
If the scores are between 0 and 9 points, 

the absence of depression or minimal 
depressive symptoms is attributed; scores 
of 10 to 18 points are assigned to mild to 
moderate depression; from 19 to 29 points 
moderate to severe depression and from 30 
to 63 points severe depression (18). However, 
to meet the purpose of the study, depression 
was dichotomized into no symptoms (0-9) or 
prevalent depression symptoms (10-63).

PROCEDURES
A snowball sampling strategy was used, 

focused on recruiting the general public 
during the COVID-19 pandemic. The survey 
was disseminated through researchers on 
social networks and messaging applications, 
and made available through a link for 
access, when opening the link to access the 
questionnaire, the individual had access 
to the Free and Informed Consent Form 
and only after that, those who consented in 
participating in the research, they accessed 

the questionnaire. The questionnaire link 
was available for filling out for a period of 30 
days, about three months after the quarantine 
decree was established by the Brazilian states 
in which the volunteers of this research 
resided.

STATISTICAL ANALYSIS
Analyzes were performed using 

SPSS version 25. Categorical variables 
are described as absolute numbers and 
percentages, and continuous variables as 
mean ± standard deviation (SD). The scores 
referring to minimal to severe symptoms for 
anxiety and depression were transformed 
into binary variables and designated as 
dependent variables absence and presence of 
symptoms. The practice of physical activity 
was analyzed through a dichotomous 
question that the individuals answered 
“whether they practiced any physical-
sporting activity during the period of social 
distancing”. Thus, the sample was grouped 
into two categorization situations, yes and 
no for the practice of physical activity during 
the pandemic. Those who answered “yes” 
also reported the frequency, that is, “how 
many days a week they performed physical 
activities”. Consequently, the frequency 
of practice was divided into three groups: 
those who do not exercise were classified as 
a reference category, the others were, who 
practice 1-4 days and those who practice 
5-7 days a week. Exercise duration: do not 
practice, up to 30 minutes, 30-60 minutes and 
above 60 minutes. Exercise intensity: do not 
practice, light, light to moderate, moderate 
to exhausting and exhausting.

Raw estimates of odds ratios (OR) related 
to the association between the variables of 
interest and outcomes were obtained, as well 
as the adjusted odds ratios (Adjusted Odds 
Ratio – OR adj.) and their respective intervals 
of 95 % confidence (95% CI). The models 
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estimate the chance of individuals with a 
given characteristic (exposure) developing the 
outcome, compared to individuals who do not 
have that given characteristic of developing 
the outcome. All tests were two-tailed and the 
final significance level adopted was p < 0.05.

RESULTS

Variable Average ±DP

Age (years)

Women 31.43 ± 10,45

Men 31.62 ± 10.37

States
Ceará
Paraíba  
Pernambuco 
Others

n (%)
106 (77.4)
21 (15.3)

6 (4.4)
4 (2.9)

Genre

Women 92 (67.2)

Men 45 ( 32.8)

Age group

18-34 years old 90 (65.7)

≥35 years 47 (34.3)

Scholarity

Complete high school 7 (4.4)

incomplete higher education 42 (30.7)

complete higher education 27 (19.7)

Postgraduate 45 (32.8)

Master or doctor 16 (11.7)

Marital status

Not married 72 (55.6)

Married 38 (27.7)

Stable union 15 (10.9)

Divorced 8 (5.8)

Other 4 (2.9)

Social isolation

Totally 32 ( 23.4)

Partially 99 (72.3)

Not 6(4.4)

The person performs physical activity 
before the pandemic

Yes 112 (81.8)

Not 25 (18.2)

Perform physical activity during the 
pandemic

Yes 88 (64.2)

Not 49 (35.8)

Frequency of physical activity before 
the pandemic
None 18 (13.1)

1-4 days 56 (40.9)

5-7 days 63 ( 46.0)

Frequency of physical activity during 
the pandemic
None 45 (32.6)

1-4 days 56 (40.6)

5-7 days 36 (26.1)

Duration of physical activity before the 
pandemic
The person did not practice 18 (13.1)

Up to 30 minutes 13 (9.5)

30 to 60 minutes 74 (54.0)

Over 60 minutes 32 (23.4)

Duration of physical activity during a 
pandemic
Does not practice 34 (24.6)

Up to 30 minutes 32 (23.2)

30 to 60 minutes 55 (39.9)

More than 60 minutes 16 (11.6)

Intensity of activity before the pandemic
None to very light 15 (10.9)

Light 6 (4.4)

Mild to moderate 24 (17.5)

Moderate to exhausting 67 (48.9)

Exhaustive 25 (18.2)

Intensity of activity during the 
pandemic
None to very light 28 (20.3)

Light 13 (9.4)

Mild to moderate 21(15.2)

Moderate to exhaustive 60 (43.5)

Exhaustive 15 (10.9)

Table 1. Characteristics of study participants 
(n=137).

Variable Before During

Anxiety 11.15± 13.60 12.25±14.27

Depression 6.15± 9.22 9.69± 9.00

Table 2. Score of anxiety and depression levels 
by the Beck Scales before and during the 

Covid-19 pandemic (n=137).
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Variable ANXIETY DEPRESSION

OR GROSS (CI 95%) OR ADJUSTED OR GROSS OR ADJUSTED

Practice of physical 
exercise Yes/No 2.85 ( 1.38- 5.88) 4.61( 0.37-56.07) 2.92 (1.41-6.04) 4.78 (0.37- 61.44)

Feminine 2.20 (0.95- 5.09) - 3.45( 1.46-8.16) -

Masculine 3.21( 0.75- 13.68) - 5.06 (1.27- 24.56) -

weekly frequency

no day 1 ref 1 ref 1 ref 1 ref

1-4 days 0.37 (0.16-0.85) 0.55(0.27- 11.4) 0.42 (0.18-0.95) 0.38 (0.16-0.86)

5-7 days 0.45 (0.18-1.11) 0.66(0.23-1.90) 0.45 (0.18-1.13) 0.43(0.17-1.08)

Duration

Does not practice 1 ref 1 ref 1 ref 1 ref

Up to 30 minutes 0.78 (0.29- 2.06) 2.59 (0.49-13.48) 0.46 (0.17- 1.26) 0.76 (0.15-3.89)

30 to 60 minutes 0.50 ( 0.21- 1.21) 1.82(0.33-10.92) 0.26 (0.10- 0.64) 0.33(0.06-1.87)

Over 60 minutes 0.20 (0.49-0.85) 0.99(0.10-9.42) 0.23 (0.62-0.87) 0.41 (0.04-3.41)

Intensity

None to very light 1 ref 1 ref 1 ref 1 ref

Light 1.01 (0.27-3.78) 0.92(0.17-4.92) 0.40(0.10-1.56) 0.21 (0.13-1.14)

Mild to moderate 0.65(0.20- 2.03) 1.01(0.16-6.14) 0.25(0.77-0.87) 0.18(0.02-1.29)

Moderate to 
exhaustive 0.34 (0.13-0.86) 0.52(0.09-2.78) 0.23(0.09- 0.60) 0.22 (0.03-1.22)

Exhaustive 0.99 (0.28- 3.48) 0.96(0.20-4.66) 0.97(0.26-3.49) 0.68(0.13-3.43)

1ref: reference value

Or brute: no tweaks.

Or adjusted: adjusted for gender, de, social isolation, physical exercise practice, frequency, duration and 
intensity.

Table 3. Odds ratio for having moderate to severe symptoms of anxiety and depression DURING the 
pandemic (n = 137)
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Table 1 shows the characteristics of 
the study participants. Responses of 137 
individuals from four states (Ceará = 106; 
Paraíba = 21; Pernambuco 6 = and others 
= 4) were analyzed. The mean age of the 
participants was 31.50 ± 13.08 years, The 
participants were aged between 18 and 
34 years (65.7%) and ≥ 35 years (34.3%) 
(women 31.43 ± 10.45) ( men 31.62±10.37). 
Most were female (67.2%), male (32.8%). 
Regarding the level of education, 45 (32.8%) 
had a postgraduate degree, followed by 
incomplete higher education 42 (30.7%), 
complete higher education 27 (19.7%). With 
regard to marital status, more than most are 
single (55.6%), married (27.7%), stable union 
(10.9%), divorced (5.8%) and other (2.9%). 
When asked if they were in social isolation 
most answered partially (72.3%), totally 
(23.4%) and only (6.4%) were not following 
social isolation.

As for the regular practice of physical 
exercise before the pandemic (81.8%) 
answered yes and (18.2%) said they did not 
exercise. However, during the pandemic 
there was a reduction in people who were 
exercising (64.2%) and an increase in 
physical inactivity (39.6%). That is (17.6%) 
stopped exercising during the pandemic and 
became sedentary. Regarding the number 
of days on which the participants practiced 
physical exercise, before the pandemic 
(13.1%) they did not exercise on any day, 1-4 
days corresponded to (40.9%) and 5-7 days 
(46%). And during the pandemic (32.6%) do 
not exercise on any day, 1-4 days (40.9%) and 
5-7 days (26.1%).

The duration of physical activities in the 
period prior to the pandemic is reflected as 
follows: (9.5%) of the participants trained 
for up to 30 minutes, (54%) between 30 and 
60 minutes, and (23.4%) trained for more 
than 60 minutes. However, in the pandemic 
(23.2%) they practice up to 30 min, (39.9%) 

between 30 and 60 min and (11.6%) exercise 
more than 60 min.

With regard to the intensity of exercise 
before the pandemic period (10.9%) was 
classified as none or very light, (4.4%) light, 
(17.5%) light to moderate, moderate to 
exhausting (48.9%) and exhausting (18.2%).  
During the pandemic, (20.3%) answered none 
or very mild, mild (9.4%), mild to moderate 
(15.2%), moderate to exhausting (43.5%), 
exhausting (10.9%).

Table 2 presents the results of anxiety 
and depression levels according to the 
classification table. Regarding anxiety, 
there was an increase in the average when 
comparing before the pandemic 11.15±13.60 
and during 12.25±14.27, thus, these results 
classify them with the presence of mild to 
moderate symptoms. The average of responses 
on the depression scale is 6.15 ± 9.22 before 
the pandemic period and 9.69 ± 9.00 during 
the pandemic, both classifying with absence 
or minimal depressive symptoms.

Table 3 shows data on odds ratios for 
moderate to severe symptoms of anxiety and 
depression. Regarding the practice of physical 
activity, according to the raw model, sedentary 
people are (OR 4.61; CI 95% 1.37-56.07) more 
likely to have symptoms of anxiety and (OR 
4.78; CI 95% 1.37-61.44) to have symptoms of 
depression when compared to people who are 
active.

The sex category when compared, there 
are no significant differences between 
sedentary men (OR 3.21; 95% CI 0.755-
13.689) and women (OR 2.20; 95% CI 0.956-
5.09) in relation to anxiety symptoms when 
compared to physically active individuals. 
However, regarding depression, sedentary 
men are 5.6 (OR 5.06; CI 95% 1.27-24.56) 
and women are 3.4 (OR 3.45; CI 95% 1.46-
8.16) times more likely to have depressive 
symptoms when compared to their peers 
active.
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The weekly frequency of exercise practice 
in the model without adjustments, showed 
that people who exercised 1-4 days a week are 
less likely to have anxiety symptoms according 
to the respective values (OR 0.37 95%CI 0.16-
0.85), and with regard to depression both in 
the raw model (OR 0.42 CI95% 0.18-0.95) 
and in the adjusted one (OR 0.50; CI95% 
0.03-0.93) individuals who practice 1-4 days 
are less likely to have symptoms of depression, 
when compared to sedentary people.

Regarding the duration of exercise, 
according to the raw model, volunteers 
who participate in activities longer than 60 
minutes have (OR 0.20 CI 95%0.49-0.85) 
lower risks of having anxiety symptoms. And 
in depression, those who practice between 
30 and 60 minutes (OR 0.26 CI 95% 0.10-
0.64), over 60 minutes (OR 0.23 CI 95% 0.62-
0.87) when compared to those who do not 
practice. With regard to exercise intensity, 
individuals who reported practicing 
moderate to exhausting activities (OR 0.34 CI 
95% 0.13-0.86) according to the raw model, 
were less likely to have anxiety. With regard 
to depression, physical activity at moderate 
to exhaustive intensity (OR0.23 CI 95%0.09-
0.60) and light to moderate intensity (OR0.25 
CI 95%0.77-0.87) seem to be associated with 
lower depressive symptoms.

DISCUSSION
The literature presents several benefits 

of remaining active during the pandemic, 
however, the results of this study showed a 
reduction in physical activity levels compared 
to before the pandemic. In addition, this 
work showed that the decrease in physical 
activity levels are associated with worse 
psychological well-being. Therefore, the 
initial hypothesis was confirmed that the 
practice of physical exercise is a great ally of 
people’s mental health, since it is capable of 
exerting a neuroprotection factor, being an 

important non-drug alternative to reduce 
the population’s risk of having symptoms. 
moderate to severe anxiety and depression 
during the period of social distancing caused 
by the Covid-19 pandemic.

Although the World Health Organization 
recommends that the population remain 
active during the isolation period, with 
exercises at home, studies similar to this 
one show that there was a global decrease 
in the level of physical activity. Brazilian 
researchers demonstrated that there was an 
increase in physical inactivity from 65.5% 
to 80.1% during the period of adoption 
of social isolation measures (19). In this 
perspective,(20) also interviewed 1430 
young Italian university students and found 
that only 44.7% of the sample remained 
sufficiently active during home confinement. 
Another study carried out in the United 
Arab Emirates showed that 32.1% of the 
participants reported not practicing any 
physical activity before the pandemic, 
and this percentage increased to 38.5% ( p 
<0.001) during the pandemic (21), therefore 
reinforcing our findings.

In addition, this study showed results 
compatible with the literature, suggesting that 
there is an inverse association between the 
practice of physical activity and symptoms 
of anxiety and depression. According to a 
survey carried out with Brazilian students, 
it was observed that individuals who 
exercised during the pandemic are (OR 
0.49 CI 95% 0.25-0.96) less likely than 
their inactive peers to have symptoms of 
depression (22). In an investigation carried 
out in the Pampa region, southern Brazil, 
it was noted that participants who met the 
WHO recommendations (weekly physical 
activity more than ≥150 minutes) had lower 
associations with symptoms of depression 
(PR: 0.59; 95% CI : 0.41 – 0.85) and anxiety, 
(PR: 0.62 95% CI 0.47- 0.81) respectively 
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(23). An analysis carried out with a sample of 
45,550 employees with an average age of 42 
years, it was noted that sedentary behavior 
during leisure time, that is, those who spend 
75% of their time inactive, are (OR 3.58 CI 
3.27-3.92) more likely to present symptoms 
of anxiety and depression when compared to 
active individuals or spend only 25% of their 
time standing still (24). This neuroprotection 
resulting from physical exercise occurs 
through the modulation of different trophic 
factors derived from the brain, such as the 
neurotrophic factor (BDNF), in which its 
expression is increased after physical exercise 
and positively influences both anxiety and 
depression(25). 

Regarding the weekly frequency of physical 
exercise, it is clear in this study that there 
are no indications of additional benefits of 
exercising more than 4 days a week. It differs 
from other findings, in which individuals who 
practice 1-2 times a week have 0.67 (CI 95% 
= 0.62–0.74) and > 3 days 0.56 (CI 95% = 
0.52–0.62) are less likely to report symptoms 
of depression and anxiety, respectively.

On the other hand, the time spent on 
physical exercise in this study shows that 
the longer the time spent, the greater the 
protection provided by physical exercise. 
Corroborating this research, a study carried 
out in the United Kingdom with 902 adults, 
showed that there is a higher prevalence of 
moderate to severe symptoms of anxiety 
and depression in those people who practice 
only 30 minutes or less of physical activity 
of moderate to vigorous intensity when 
compared to those who practice from 30 to 
90 minutes or more than 90 minutes(26). 
Therefore, the WHO recommends that adults 
and the elderly perform at least 75-150 min 
of physical exercise per week at vigorous 
intensity or 150-300 min/week at moderate 
intensity(27).

Furthermore, this study has shown that 
exercise performed at light to exhausting 
intensity can decrease symptoms of anxiety 
and depression, is therefore reinforced by 
the following studies. Some scholars showed 
that participants who practiced ≥30 min of 
physical activity of moderate to vigorous 
intensity were 30% less likely to present 
symptoms of anxiety and depression(28). 
However, one survey evaluated 13,884 
Australian men and found that vigorous 
activity was associated with a lower chance 
of moderate to severe depression (OR 
0.68, 95% CI 0.54-0.84) compared with 
moderate physical activity (29 ). This way, it 
is recognized through several meta-analyses 
that, regardless of the intensity, exercise 
exerts protection against these diseases 
(30). And one of the possible physiological 
mechanisms associated with this is that 
exercise causes a feeling of well-being, 
which may be related to the identification 
of physiological coping responses, such as 
the release of beta-endorphin and central 
neurotransmitters that alter mood(31).

CONCLUSIONS
The study concluded that the practice of 

physical exercise seems to be effective as a 
protective factor for mental health during 
the COVID-19 pandemic. However, it has 
limitations that need to be highlighted, as it 
is a cross-sectional study, it is not possible 
to verify whether the direction of the 
relationship and the inverse cause is possible. 
Thus, longitudinal studies are needed to better 
verify the impact of the pandemic on the 
evolution of anxiety and depression symptoms 
and the implementation of public policies 
with physical activity programs to manage 
the pandemic, and this way, combat physical 
inactivity and prevent further damage to 
health. people’s mental health.
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