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Abstract - Aim To identify the association between physical activity during the pandemic and fear of COVID-19
among teachers in the state of Minas Gerais, Brazil.Methods: This is an epidemiological, cross-sectional, and analy-
tical web survey conducted with teachers. Data collection occurred between August and September 2020 through a
digital form. The fear of COVID-19 served as the dependent variable, measured using the COVID-19 Fear Scale vali-
dated for Brazil, and linked to independent variables related to physical activity. Poisson regression with robust variance
was employed, with severe fear of COVID-19 considered the reference category. Results: A total of 15,641 teachers
participated in the study. Among them, 43.7% reported severe fear of COVID-19, and 47.9% were not engaging in phy-
sical activity. Teachers categorized as insufficiently active (PR = 0.98) and physically active (PR = 0.96) were found to
be less likely to experience severe fear of COVID-19. A lower prevalence of severe fear of COVID-19 was observed
among those engaging in physical activity on weekdays, with a decreasing prevalence as the frequency of weekly phy-
sical activity and the duration of exercise per day increased. Furthermore, those who practiced weightlifting/Crossfit
also showed an inverse association with intense fear of COVID-19. Conclusion: The findings indicate that engaging
in physical activity during the pandemic was inversely associated with severe fear of COVID-19. Additionally, a longer
duration of physical activity correlated with a reduced prevalence of severe fear of COVID-19.
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Introduction

The COVID-19 pandemic has increased mental health
concerns1. This recent scenario resulted in increased psy-
chiatric problems, such as stress, fear, anxiety, depressive
symptoms, insomnia, denial, anger, fear and, in the worst
case, suicide2. Within this complex landscape, fear has
emerged as a focal point, characterized by emotional
responses to specific stimuli and a heightened perception
of threat or danger3. Notably, during the pandemic, fear
has become closely associated with the virus's transmis-
sion dynamics, particularly through close contact, which
further escalated public anxiety4. By the time of this
research, Minas Gerais had reported a total of 542,909
confirmed COVID-19 cases and 11,902 deaths, intensify-
ing concerns about morbidity and mortality5. This perva-
sive fear, combined with these grim statistics, has often
clouded clear and rational thinking in individuals' respon-
ses6.

It is crucial to consider how different segments of
the population may experience and cope with these psy-

chological challenges disparately7. The intricate relation-
ship between fear and demographic and lifestyle factors,
such as sex, age, socioeconomic status, adds complexity to
the psychological impact of the pandemic6. This interplay
between fear and other psychiatric problems reinforces the
urgency of exploring effective coping mechanisms6,9.

In this context, physical activity (PA) emerges as a
promising avenue, identified as a beneficial and effective
method for alleviating mental health problems10. Studies
have shown that regular PA can reduce symptoms of anxi-
ety and depression, which are often exacerbated by exces-
sive fear11,12. Before the pandemic, teachers in Minas
Gerais, Brazil, were relatively active, with many reporting
regular engagement in some form of exercise13,14. How-
ever, the level of PA observed during the pandemic has
varied widely, influenced by factors such as lockdown
measures, fear of infection, and access to safe environ-
ments for exercise15. For example, barriers to engaging in
PA during the pandemic included restrictions on move-
ment, closure of gyms and recreational spaces, and
increased workloads due to remote work16.
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It was already well known that teaching was a highly
stressful occupation accompanied by several challenges
even before the pandemic17. When the pandemic began,
the main impact on the teacher classes was the shift from
face-to-face to remote teaching18. This change sig-
nificantly impacted the teachers' professional and personal
lives. Consequently, teachers' demands for resilience and
creativity led to an accumulation of psychological
symptoms19.

As excessive fear can be associated with mental dis-
orders, it is relevant to investigate whether teachers
experienced severe fear as a result of the pandemic20, and
whether PA can help mitigate these feelings. Thus, this
study aimed to identify the association between PA during
the pandemic and fear of COVID-19 among teachers in
the state of Minas Gerais, Brazil.

Methods

Study design, settings, context and ethical aspects
This is an epidemiological, cross-sectional, and ana-

lytical study of the websurvey type, which followed the
Checklist for Reporting Results of Internet E-Surveys
(CHERRIES)21 and the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE)22.

The study involved public basic education teachers
(early childhood education, elementary school, and/or
high school) from the state of Minas Gerais, Brazil. The
state is composed of approximately 90,000 basic educa-
tion teachers (data provided by the Minas Gerais State
Secretariat for Education (SEE/MG), working in 3,441
schools in 202023.

This project was approved by the research ethics
committee of the State University of Montes Claros
(4,200,389/2020) and adhered to Resolution 466/12 of the
National Health Council/Ministry of Health.

Participants
The study included teachers actively teaching in

2020 within the public education system of the state of
Minas Gerais, Brazil. Participants worked in early child-
hood education, elementary school, and/or high school,
and voluntarily agreed to take part in the study. Retired
teachers, those who declined participation, and individuals
employed in roles other than teaching (including directors
and coordinators) were excluded from the survey. There
were no restrictions on participation for those on sick
leave.

Sample size
For determining the sample size, a formula consider-

ing infinite populations was utilized. A prevalence of 50%
was assumed to yield the maximum sample size and infer-
ential power. The chosen tolerable error was 3%. The

sample was then doubled (design effect deff = 2), and an
additional 20% increase in the sample size was incorpo-
rated to account for potential losses. Consequently, a
minimum sample of 2,564 teachers was calculated. The
data collection could not be ended according to the sample
size previously calculated due to the time during which the
collection form was active/available to receive responses.

From an administrative standpoint, the State Secre-
tariat for Education of Minas Gerais (SEE-MG) divides
the state into six centers, each further subdivided into
Regional Teaching Superintendencies (RTS), totaling 45
RTSs. Access to the number of teachers affiliated with
each RTS was provided by SEE-MG. As a result, the sam-
ple was estimated to ensure the proportionality of teachers
across RTSs, determining the minimum number of tea-
chers to be studied in each of them.

Data source and measurement
To test and refine the instrument, a pilot study invol-

ving 20 teachers from five cities was conducted prior to
the actual data collection. The instrument did not undergo
any significant changes after the pilot study, so pilot parti-
cipants were included in the final sample.

Upon completion of the pilot project, the research
initiative was promoted through SEE-MG's social media
platforms to inform and encourage teachers to participate.
Data collection occurred through an online digital form,
utilizing Google Forms®, from August 20 to September
11, 2020.

The link to the form was sent by SEE-MG to tea-
chers' institutional email addresses, with a specified dead-
line for data collection. To prevent automated system
responses, a reCAPTCHA was implemented. The ques-
tionnaire, developed by the project's research team, con-
sisted of 144 questions organized into four sections:
sociodemographic characteristics, working conditions,
health, and lifestyle. It drew inspiration from other instru-
ments published in the literature during the pandemic per-
iod, particularly the “ConVid - Behavior Survey” by the
Oswaldo Cruz Foundation24, and incorporated the vali-
dated Brazilian instrument, the COVID-19 Fear Scale. All
questions were mandatory to minimize the loss of infor-
mation. The study ensured the anonymity of participants.

Variables
Dependent variable

This study focused on fear of COVID-19 as the
dependent variable, measured using the COVID-19 Fear
Scale, an instrument6 validated for the Brazilian
population25. The scale, consisting of seven Likert-type
items, assesses individuals' fear levels related to COVID-
19. The total score is derived from the sum of the items,
with categorization as follows: seven to 19 points as “mild
fear”, 20 to 26 points as “moderate fear”, and 27 to 35
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points as “severe fear”. For this study, “mild fear” and
“moderate fear” were combined into a single category.
This categorization aimed to distinguish individuals with-
out severe fear from those exhibiting severe fear of
COVID-19, with the latter being the focal category for
analysis.

Independent variables

The independent variables focused on PA during the
pandemic and included the following: PA levels, number
of days engaging in PA per week, daily time devoted to
PA, and the type of PA performed.

The independent variable “physical activity levels”
followed the recommendations of the World Health Orga-
nization26. Teachers were classified as physically inactive
(no regular weekly PA), insufficiently active (engaging in
less than 150 min of PA per week), or physically active
(participating in 150min or more of PA per week)26.

Outdoor PA activities encompassed walking, run-
ning, cycling, while other types of PA included dance,
wrestling, hydro gymnastics, Pilates, yoga, swimming,
and team sports.

Adjustment variable

In order to adjust the model, variables associated
with mental health problems were used: sex9, age27, self-
reported ethnicity28, family income29, living with a
spouse29, weekly workload17, adherence to social distan-
ce9, presence of comorbidity9, anxiety and/or depression
diagnosed by a physician during the pandemic9, quality of
sleep was affected during the pandemic30, self-medication
during the pandemic31, food intake30 and Body Mass
Index (BMI)32.

The eating habits variable was formulated based on
responses to nine questions related to the consumption of
vegetables, fruits, beans, whole foods, ham, frozen food,
packaged snacks, chocolate, and soda. Cluster analysis
was employed to discern distinct behavioral patterns, ulti-
mately revealing two clusters: one characterized by a
healthier eating pattern and the other by a less favorable
eating pattern. Body Mass Index (BMI) was computed
using self-reported weight and height and subsequently
classified according to the World Health Organization's
guidelines33.

Statistical analysis
Data were organized, inspected, and analyzed using

the Statistical Package for Social Sciences (SPSS®) ver-
sion 22.0. The frequency and prevalence of the outcome,
independent variables, and adjustments were presented.
Bivariate analyzes were performed using Poisson Regres-
sion, showing the Prevalence Ratio (PR), 95% Confidence
Interval (95%CI), and p-value of the independent vari-
ables being severe fear of COVID-19 the reference cate-
gory. We constructed several multiple models to examine

the independent effects of different variables related to PA
on the outcome. In each model, the adjustment variables
were consistently retained for every PA variable. The
strength of associations was quantified through the adjus-
ted PR, 95% CI, and a significance level of 5% (α ≤ 0.05).

Results
The form was accessed by 16,210 teachers, of which

15,641 agreed to participate in the survey. Teachers from
795 cities in Minas Gerais (93.2%) participated, with the
smallest representation in the Vale do Aço region (12.1%)
and the largest in the Centro region (22.8%) (Figure 1).

Demographically, the participating teachers exhibi-
ted diverse characteristics: 81.9% were female, 36.7% fell
within the age bracket of 40 to 49 years, 25.4% had an
income of less than or equal to 2 minimum wages, and
35.8% reported having at least one type of comorbidity.
Additionally, 25.9% disclosed a medical diagnosis of
depression and/or anxiety during the pandemic. Dietary
habits revealed that 50.5% had a less favorable eating pat-
tern. Health-wise, 23.9% were classified as overweight,
and 47.9% were physically inactive. A notable 43.7% of
the participants reported experiencing severe fear of
COVID-19 (Table 1).

Table 2 displays both crude and adjusted analyses of
severe fear of COVID-19 concerning variables associated
with PA. The adjusted analysis incorporated the following
variables: sex, age, self-reported ethnicity, family income,
cohabitation with a partner, weekly workload, adherence
to social distance, presence of comorbidity, anxiety and/or
depression diagnosed by a physician during the pandemic,
sleep quality, self-medication, food intake, and BMI.

Insufficiently active teachers (PR = 0.98;
CI95% = 0.97;0.99) and physically active teachers
(PR = 0.97; CI95% = 0.96;0.99) exhibit a lower likelihood

Figure 1 - Distribution of teachers by regions in the state of Minas Ger-
ais, Brazil (n = 15,641).
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of experiencing severe fear of COVID-19 compared to
physically inactive teachers, indicating that physical inac-
tivity is associated with an increased fear of COVID-19.
This could imply that maintaining PA reduces the fear of
COVID-19 or that teachers who did not experience fear of
COVID-19 felt more inclined/active to engage in PA dur-
ing the pandemic. Among the teachers who engaged in PA
during the week, there was a lower prevalence of severe
fear of COVID-19 compared to those who were not enga-

ging in PAwith the prevalence of severe fear decreasing as
the number of days dedicated to PA increased. Similarly, a
lower prevalence of fear was observed among those who
dedicated 60 min (PR = 0.98; CI95% = 0.97;0.99) or more
(PR = 0.98; CI95% = 0.97;0.99) to PA per day, when
compared to inactive teachers.

Concerning the type of physical activity, only indivi-
duals engaging in PA within domestic environments did
not exhibit significant results regarding fear of COVID-19.

Table 1 - Descriptive analysis of the study participants (n = 15,641).

Variables n (%)

Sex

Female 12,817 (81.9)

Male 2,824 (18.1)

Age

20 to 29 years old 1,163 (7.4)

30 to 39 years old 4,685 (30.0)

40 to 49 years old 5,740 (36.7)

50 to 59 years old 3,507 (22.4)

≥ 60 years old 546 (3.5)

Skin color/ethnicity

White/Asian 8,001 (51.2)

Black/Brown/Indigenous 7,640 (48.8)

Family income (minimum wage)
§

1-2 3,969 (25.4)

3-5 9,301 (59.5)

6-9 1,945 (12.4)

≥10 426 (2.7)

Living with the partner

No 5,188 (33.2)

Yes 10,453 (66.8)

Weekly workload
┼

≤ 40 h 13,167 (84.2)

≥ 40 h 2,472 (15.8)

Adherence to social distance

Totally 12,486 (79.8)

Partially 3,096 (19.8)

Did not adhere 59 (0.4)

Comorbidities

No 10,047 (64.2)

Yes 5,594 (35.8)

Formal diagnosis of anxiety and/or depression DP

No 11,597 (74.1)

Yes 4,044 (25.9)

Quality of sleep affected DP

No 8,648 (55.3)

Yes 6,993 (44.7)

(continued)

continued

Variables n (%)
Self-medication DP

No 8,844 (56.5)

Yes 6,797 (43.5)

Eating habits DP

Good eating pattern 7,737 (49.5)

Bad eating pattern 7,904 (50.5)

BMI
┼
,
#

Normal weight 7,326 (47.6)

Overweight 4,380 (28.5)

Obese 3,679 (23.9)

Physical activity level DP

Physically inactive 7,497 (47.9)

Insufficiently active 4,931 (31.6)

Physically active 3,213 (20.5)

Number of days spent doing physical activity per week DP

Not doing physical activity 7,497 (47.9)

≤ 2 days 3,610 (23.1)

3-4 days 2,981 (19.1)

≥ 5 days 1,553 (9.9)

Daily time spent doing physical activity DP

Not doing physical activity 7,497 (47.9)

≤ 60 min 5,867 (37.5)

≥ 60 min 2,277 (14.6)

Type of physical activity DP

Not doing physical activity 7,497 (47.9)

Weight training/Crossfit 667 (4.3)

Outdoor physical activity 4,770 (30.5)

Physical activity at home 2,115 (13.5)

Another type of physical activity 592 (3.8)

Severe fear of COVID-19

No 8,810 (56.3)

Yes 6,831 (43.7)

DP, During the Pandemic; BMI, Body Mass Index.
┼
Variation in n due to loss of information.

#
Pregnant women were excluded (n = 246).

§
Quantity of minimum wages received by the family. Brazilian national
minimum wage = $212.6/ month.
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However, other categories such as weight training/Crossfit
(PR = 0.94; CI95% = 0.92;0.97), outdoor PA (PR = 0.98;
CI95% = 0.97;0.99), and other types of PA (PR = 0.94;
CI95% = 0.92;0.97) were inversely associated with severe
fear of COVID-19 (Table 2).

Discussion

Given current circumstances, and the emergence of
depressive and anxiety symptoms directly related to
COVID-19, along with the well-established relationship
PA, sedentary behavior and depressive and anxiety
symptoms34,35, it is essential to understand the impact of
PA within the pandemic context. In this sense, our study
identified that more than 43% of teachers reported experi-
encing severe fear of COVID-19 and approximately 50%
were not engaging in PA during the pandemic. Notably,
the findings demonstrated an inverse association with
experiencing severe fear of COVID-19 and engaging in
PA during the pandemic. As well as the severity of fear of
COVID-19 is associated with the amount of time dedi-
cated to daily PA.

Fear is intricately linked to health risk behaviors and
can have profound effects on individuals, particularly at
more severe levels6. Mental health challenges during pan-

demics often surpass the impact of the disease itself36. A
meta-analysis showed high stress and anxiety as features
of the negative mental impact of COVID-19 in the general
population9. Following this trend, study conducted in Peru
reported that over half of the participants (59.24%) exhib-
ited a high level of fear of COVID-1937. The study which
validated the fear of COVID-19 scale for Brazil showed
that 29.4% of the adult population presented severe fear of
COVID-1925. However, in the present study, performed
with teachers, 43.7% of the participants showed severe
fear of COVID-19. When comparing these data, we
observed a higher prevalence of severe fear among tea-
chers than the general Brazilian population. It is hypothe-
sized that disruptions in routine and uncertainties related
to returning to the classroom may have stirred anxiety
among educators regarding the disease. Considering the
timeframe of data collection in this study, when informa-
tion about COVID-19 was still uncertain, it is plausible
that such uncertainties contributed to a heightened pre-
valence of fear among teachers.

Our study showed that only 14.6% of the teachers
engaged in more than 60 min of daily physical activity.
This number is concerning, particularly given the physical
activity Guidelines for the Brazilian Population. These
guidelines recommend that adults engage in at least

Table 2 - Crude and adjusted prevalence ratio of independent variables according to severe fear of COVID-19 in public basic education teachers. Minas
Gerais, 2020 (n = 15,641).

Variables PRcrude (CI95%) p-value
┼

PR adjusted (CI95%)
#

p-value
┼

Physical activity level DP < 0.001 0.006

Physically inactive 1.00 1.00

Insufficiently active 0.95 (0.94;0.96) 0.98 (0.97;0.99)

Physically active 0.90 (0.89;0.92) 0.97 (0.96;0.99)

Number of days spent doing Physical activity per week DP < 0.001 0.014

Not doing physical activity 1.00 1.00

≤ 2 days 0.95 (0.94;0.97) 0.98 (0.97;0.99)

3-4 days 0.94 (0.93;0.95) 0.98 (0.97;0.99)

≥ 5 days 0.90 (0.89;0.92) 0.97 (0.95;0.99)

Daily time spent doing physical activity DP < 0.001 0.009

Not doing physical activity 1.00 1.00

< 60 min 0.95 (0.94;0.96) 0.98 (0.97;0.99)

≥ 60 min 0.93 (0.91;0.94) 0.98 (0.97;0.99)

Type of physical activity DP < 0.001 < 0.001

Not doing physical activity 1.00 1.00

Weight training/Crossfit 0.89 (0.86;0.91) 0.94 (0.92;0.97)

Outdoor physical activity 0.95 (0.94;0.96) 0.98 (0.97;0.99)

Physical activity at home 0.96 (0.94;0.98) 0.99 (0.98;1.01)

Another type of physical activity 0.92 (0.90;0.95) 0.94 (0.92;0.97)

DP, During the Pandemic; PR, Prevalence Ratio; CI95%, 95% Confidence Interval.
┼
Wald Test.

#
The analysis was adjusted for: sex, age, self-reported skin color, family income, living with partner, weekly workload, adherence to social distance, pre-
sence of comorbidity, formal diagnosis of anxiety and/or depression DP, sleep quality was affected DP, self-medication DP, eating habits DP and BMI.
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150 min per week of moderate-intensity PA, or 75 min per
week of vigorous-intensity PA, or a combination of both38.
Our study also revealed a notable prevalence of physical
inactivity among teachers, with 47.9% reported as physi-
cally inactive. In comparison, another study conducted
with the adult Brazilian population during the COVID-19
pandemic indicated a 26% increase in the percentage of
physical inactivity39. These findings deviate from the
recommendation of the American College of Sports Medi-
cine, which endorsed continuing PA during the pandemic,
given the many positive effects, including the alleviation
of symptoms related to anxiety and perceived stress40. The
engagement in regular PA is directly related to the indivi-
dual's emotional behavior, promoting well-being and plea-
sure, highlighting its importance41. Prior to the COVID-19
pandemic, a review emphasized that systematic and mon-
itored exercises acted as a non-pharmacological treatment
for depressive symptoms42.

This study identified an inverse association with
severe fear of COVID-19 among teachers who engaged
PA during the pandemic. A lower prevalence of severe
fear was observed as the frequency and the duration of PA
per day increased. Regarding the type of PA, weight train-
ing/Crossfit, outdoor exercise, and other types of exercise,
all of them presented an inverse association with severe
fear of COVID-19. These findings align with previous stu-
dies that reported a decline in mental health conditions
among individuals whose PA decreased during the pan-
demic, while those who maintained their PA levels exhib-
ited lower levels of anxiety43,44. The potential of PA to
improve mental health is likely attributed to a combination
of synergistic influences from both neurobiological and
behavioral learning mechanisms. Randomized controlled
trials have demonstrated that PA enhances connectivity in
clinically significant neurocircuits45-47. However, the
underlying mechanisms responsible for these beneficial
effects remain poorly understood.

From a clinical perspective, PA is not a standard part
of the treatment of mental health disorders. However,
based on our results and evidence from previous studies, it
appears likely that individuals dealing with anxiety and
depression could derive benefits from engaging in PA. PA
is an inexpensive and accessible possibility for managing
mental health problems arising from social distancing48.
Nevertheless, the results of our study did not show a sig-
nificant association between fear of COVID-19 and the PA
performed at home. According to Moreira-Neto et al.49,
the benefits for mental health depend on how the PA is
being performed. Thus, it is believed that PA performed in
domestic settings may lack the same degree of control and
systematization compared to other practices in specific
environments, such as gyms and sports facilities.

Although our study results contribute to under-
standing alternatives for reducing fear of COVID-19, it is
important to consider certain limitations. For this type of

discussion, the central limitation is causality, as cross-sec-
tional studies do not allow the establishment of cause-and-
effect relationships. At this point, it is not possible to
assert that those who engaged in PA during the pandemic
had a lower fear of COVID-19 or that teachers who
experienced less fear of COVID-19 were more inclined to
engage in PA.

Another limitation of this study is the non-use of
validated instruments in data collection. This decision was
made due to the observation that lengthy questionnaires
resulted in lower completion rates compared to shorter
versions. Thus, employing validated inventories would
have led to a larger instrument, directly impacting the
completion rate of the survey. Web surveys may introduce
selection bias due to their reliance on internet access for
participation, and responses are based on self-reporting.
However, we also identified advantages in employing
online methods for research, including remote data collec-
tion, particularly beneficial during the pandemic when
maintaining social distance is imperative.

Despite these limitations, our study boasts methodo-
logical rigor and a robust sample, with participants evenly
distributed across the state. We achieved representation
from 93.2% of cities in Minas Gerais and coverage of
13.3% of teachers working in rural areas. Furthermore, as
this is a relatively recent situation, there is a paucity of lit-
erature. To our knowledge, this study is the first to analyze
this association within this specific population in Brazil.

Conclusions
The PA during the pandemic showed a significant

inverse association with the fear of COVID-19 in this
study. Additionally, there was a lower prevalence of severe
fear of COVID-19 as the number of PA days per week and
the duration of PA minutes per day increased. Therefore,
the data presented in this study may highlight the essential
role of PA in managing mental health issues, emphasizing
the importance of regular PA during the pandemic.

Acknowledgments

We thank the teachers of the State of Minas Gerais, Brazil,
for participating in the ProfSMoc Project - Minas Covid
Stage, we are grateful for the support of Unimontes and
the Minas Gerais State Secretariat for Education (SEE/
MG), we are CNPq for granting a productivity scholarship
to Haikal, DS; Monteiro Junior, RS; Silveira, MF and
FAPEMIG for granting a research incentive grant to Silva,
RRV.

References
1. Holmes EA, O'Connor RC, Perry VH, Tracey I, Wessely S,

Arseneault L, et al. Multidisciplinary research priorities for

6 Physical activity and fear of COVID-19



the COVID-19 pandemic: a call for action for mental health
science. Lancet Psychiatry. 2020;7(6):547-60. doi

2. Torales J, O'HigginsM, Castaldelli-Maia JM, Ventriglio A. The
out-break of COVID-19 coronavirus and its impact on glo-
bal mental health. Int J Soc Psychiatry. 2020;66:317-20. doi

3. Mertens G, Gerritsen L, Duijndam S, Salemink E, Engelhard
IM. Fear of the coronavirus (COVID-19): predictors in an
online study conducted in March 2020. J Anxiety Disord.
2020;74. doi

4. Zhao YJ, Zhang SF, Li W, Zhang L, Cheung T, Tang YL, et al.
Mental health status and quality of life in close contacts of
COVID-19 patients in the post-COVID-19 era: a compara-
tive study. Transl Psychiatry. 2021;11(1):505. doi

5. Secretaria de Estado de Saúde de Minas Gerais. Boletim epi-
demiológico COVID-19: doença causada pelo coronavírus
- 19. Painel COVID-19 MG/. Available from: https://coro
navirus.saude.mg.gov.br/images/boletim/12-dezembro/
Boletim%20Epidemiologico_Vs%20Resumida_31-12-
2020_COVID-19.pdf [Accessed 21th September 2024].

6. Ahorsu DK, Lin C, Imani V, Saffari M, Griffith MD, Pakpour
AH. The fear of COVID-19 scale: development and initial
validation. Int J Ment Health Addict. 2020; 1537-45. doi

7. Brotto LA, Chankasingh K, Baaske A, Albert A, Booth A,
Kaida A, et al. The influence of sex, gender, age, and ethni-
city on psychosocial factors and substance use throughout
phases of the COVID-19 pandemic. PLoS One. 2021;16
(11):e0259676. doi

8. Cori L, Curzio O, Adorni F, Prinelli F, Noale M, Trevisan C,
et al. Fear of COVID-19 for individuals and family mem-
bers: indications from the national cross-sectional study of
the epicovid19 web-based survey. Int J Environ Res Public
Health. 2021;18:3248. doi

9. Salari N, Hosseinian-Far A, Jalali R, Vaisi-Raygani A,
Rasoulpoor S, Mohammadi M, et al. Prevalence of stress,
anxiety, depression among the general population during
the COVID-19 pandemic: a systematic review and meta-
analysis. Glob Health. 2020;16(57). doi

10. Marconcin P, Werneck AO, Peralta M, Ihle A, Gouveia ÉR,
Ferrari G, et al. The association between physical activity
and mental health during the first year of the COVID-19
pandemic: a systematic review. BMC Public Health.
2022;22(209). doi

11. Wanjau MN, Möller H, Haigh F, Milat A, Hayek R, Lucas P,
et al. Physical activity and depression and anxiety dis-
orders: a systematic review of reviews and assessment of
causality. AJPM Focus. 2023;2(2):100074. doi

12. Singh B, Olds T, Curtis R, Dumuid D, Virgara R, Watson A,
et al. Effectiveness of physical activity interventions for
improving depression, anxiety and distress: an overview of
systematic reviews. Brit J Sports Medic. 2023;57
(18):1203-9. doi

13. Mota RJ, Tavares DDF, Gomes ÁKV, Oliveira RARD, Mar-
ins JCB. Level of physical activity in basic education tea-
chers evaluated by two instruments. J Phys Educ. 2017;28:
e2833. doi

14. Silva RRV, Moreira AD, Magalhães TA, Vieira MRM, Hai-
kal DSA. Fatores associados à prática de atividade física
entre professores do nível básico de ensino. J Phys Educ.
2019;30:e3037. doi

15. Park AH, Zhong S, Yang H, Jeong J, Lee C. Impact of
COVID-19 on physical activity: a rapid review. J Glob
Health. 2022;12:05003. doi

16. Farah BQ, do Prado WL, Malik N, Lofrano-Prado MC, de
Melo PH, Botero JP, et al. Barriers to physical activity dur-
ing the COVID-19 pandemic in adults: a cross-sectional
study. Sport Sci Health. 2021;17:441-7. doi

17. Harmsen R, Helms-Lorenz M, Maulana R, van Veen K. The
relationship between beginning teachers' stress causes,
stress responses, teaching behaviour and attrition. Teach
Teach. 2018;24:626-43. doi

18. König J, Jäger-Biela DJ, Glutsch N. Adapting to online
teaching during COVID-19 school closure: teacher educa-
tion and teacher competence effects among early career
teachers in Germany. Eur J Teach Educ. 2020;43:608-22.
doi

19. Anderson RC, Bousselot T, Katz-Buoincontro J, Todd J.
Generating Buoyancy in a sea of uncertainty: teachers
creativity and well-being during the COVID-19 pandemic.
Front Psychol. 2021;11:614-774. doi

20. American Psychiatric Association. DSM-5: manual diag-
nóstico e estatístico de transtornos mentais. Porto Alegre,
Artmed; 2014.

21. Eysenbach G. Improving the quality of web surveys: the
Checklist for Reporting Results of Internet E-Surveys
(CHERRIES). J Med Internet Res. 2004;6(3):e34.

22. Malta M, Cardoso LO, Bastos FI, Magnanini MMF, Silva
CMFPD. STROBE initiative: guidelines on reporting
observational studies. Rev Saúde Pública. 2010;44(3):559-
65. doi

23. Secretaria de Estado de Educação de Minas Gerais. Relação
de estabelecimentos de ensino ativos em Minas Gerais.
Available from: https://www2.educacao.mg.gov.br/par
ceiro/lista-de-escolas [Accessed 22th September 2021].

24. Szwarcwald CL, Souza Júnior PRBD, Damacena GN, Malta
DC, Barros MBDA, Romero DE, et al. ConVid - behavior
Survey by the Internet during the COVID-19 pandemic in
Brazil: conception and application methodology. Cad
Saúde Pública. 2021;37(3):e00268320. doi

25. Faro A, Silva LS, Santos DN, Feitosa ALB. The fear of
COVID-19 scale adaptation and validation. Estud Psicol.
2022;39:e200121. doi

26. World Health Organization. Guidelines on physical activity
and sedentary behavior. Geneve, WHO; 2020.

27. Wang C, Pan R, Wan X, Tan Y, Xu L, McIntyre RS, et al. A
longitudinal study on the mental health of general popula-
tion during the COVID-19 epidemic in China. Brain Behav
Immun. 2020;87:40-8.

28. Liu CH, Zhang E, Wong GTF, Hyun S. Factors associated
with depression, anxiety, and PTSD symptomatology dur-
ing the COVID-19 pandemic: clinical implications for US
young adult mental health. Psychiatry Research.
2020;290:113172. doi

29. Rodríguez-Rey R, Garrido-Hernansaiz H, Collado S. Psy-
chological impact and associated factors during the initial
stage of the coronavirus (COVID-19) pandemic among the
general population in Spain. Front Psychol. 2020;11:1540.
doi

Silva et al. 7

https://doi.org/10.1016/S2215-0366(20)30168-1
https://doi.org/10.1177/0020764020915212
https://doi.org/10.1016/j.janxdis.2020.102258
https://doi.org/10.1038/s41398-021-01623-0
https://coronavirus.saude.mg.gov.br/images/boletim/12-dezembro/Boletim%20Epidemiologico_Vs%20Resumida_31-12-2020_COVID-19.pdf
https://coronavirus.saude.mg.gov.br/images/boletim/12-dezembro/Boletim%20Epidemiologico_Vs%20Resumida_31-12-2020_COVID-19.pdf
https://coronavirus.saude.mg.gov.br/images/boletim/12-dezembro/Boletim%20Epidemiologico_Vs%20Resumida_31-12-2020_COVID-19.pdf
https://coronavirus.saude.mg.gov.br/images/boletim/12-dezembro/Boletim%20Epidemiologico_Vs%20Resumida_31-12-2020_COVID-19.pdf
https://doi.org/10.1007/s11469-020-00270-8
https://doi.org/10.1371/journal.pone.0259676
https://doi.org/10.3390/ijerph18063248
https://doi.org/10.1186/s12992-020-00589-w
https://doi.org/10.1186/s12889-022-12590-6
https://doi.org/10.1016/j.focus.2023.100074
https://doi.org/10.1136/bjsports-2022-106195
https://doi.org/10.4025/jphyseduc.v28i1.2833
https://doi.org/10.4025/jphyseduc.v30i1.3037
https://doi.org/10.7189/jogh.12.05003
https://doi.org/10.1007/s11332-020-00724-5
https://doi.org/10.1080/13540602.2018.1465404
https://doi.org/10.1080/02619768.2020.1809650
https://doi.org/10.3389/fpsyg.2020.614774
https://doi.org/10.1590/S0034-89102010000300021
https://www2.educacao.mg.gov.br/parceiro/lista-de-escolas
https://www2.educacao.mg.gov.br/parceiro/lista-de-escolas
https://doi.org/10.1590/0102-311X00268320
https://doi.org/10.1590/1982-0275202239e200121
https://doi.org/10.1016/j.psychres.2020.113172
https://doi.org/10.3389/fpsyg.2020.01540


30. Villadsen A, Patalay P, Bann D. Mental health in relation to
changes in sleep, exercise, alcohol and diet during the
COVID-19 pandemic: examination of four UK cohort stu-
dies. Psychological Medicine. 2021; 53(7):2748-57. doi

31. Goodwin R, Hou WK, Sun S, Ben-Ezra M. Psychological
and behavioural responses to COVID-19: a China-Britain
comparison. J Epidemiol Community Health. 2021;75
(2):189-92. doi

32. Costa COD, Branco JC, Vieira IS, Souza LDDM, Silva RAD.
Prevalência de ansiedade e fatores associados em adultos. J
Bras Psiquiatr. 2019;68(2):92-100. doi

33. World Health Organization. Physical status: the use and
interpretation of anthropometry. Report of a WHO Expert
Committee. Geneve, WHO; 1995.

34. Rebar AL, Stanton R, Geard D, Short C, Duncan MJ, Vande-
lanotte C. A meta-meta-analysis of the effect of physical
activity on depression and anxiety in non-clinical adult
populations. Health Psychol Rev. 2015;9(3):366-78. doi

35. McDowell CP, Dishman RK, Gordon BR, Herring MP. Phy-
sical Activity and anxiety: a systematic review and meta-
analysis of prospective cohort studies. Am J Prev Med.
2019;57(4):545-56. doi

36. Reardon S. Ebola's mental-health wounds lingerin Africa.
Nature. 2015;519:13-4. doi

37. Sotomayor-Beltran C, Matta-Solis H, Perez-Siguas R, Matta-
Solis E, Matta-Zamudio L. Fear of COVID-19 among Per-
uvian people living in disadvantaged communities: a cross-
sectional study. Clin Pract Epidemiol Ment Health.
2021;17:19-25. doi

38. Umpierre D, Coelho-Ravagnani C, Tenório MC, Andrade
DR, Autran R, De Barros MVG, et al. Physical activity
guidelines for the Brazilian population: recommendations
report. J Phys Activity Health. 2022;19(5):374-81. doi

39. Silva DRPD, Werneck AO, Malta DC, Souza Júnior PRBD,
Azevedo LO, Barros MBDA, et al. Changes in the pre-
valence of physical inactivity and sedentary behavior dur-
ing COVID-19 pandemic: a survey with 39,693 Brazilian
adults. Cad Saúde Pública. 2021;37(3):e00221920. doi

40. Joy L. Staying active during COVID-19. 2020. Available
from: https://www.exerciseismedicine.org/staying-active-
during-covid-191/ [Accessed 13th August 2021].

41. Carneiro L, Gomes AR. Querer fazer exercício e fazer exer-
cício: papel dos fatores pessoais e psicológicos. RIPDED.
2016;11(2):253-61.

42. Santos MCB. O exercício físico como auxiliar no tratamento
da depressão. Rev Bras Fisiol Exerc. 2019;18(2):108-15.
doi

43. Schuch FB, Bulzing RA, Meyer J, Vancampfort D, Firth J,
Stubbs B, et al. Associations of moderate to vigorous phy-
sical activity and sedentary behavior with depressive and
anxiety symptoms in self-isolating people during the
COVID-19 pandemic: a cross-sectional survey in Brazil.
Psychiatry Res. 2020;292:113339. doi

44. Marashi MY, Nicholson E, Ogrodnik M, Fenesi B, Heisz JJ.
A mental health paradox: mental health was both a moti-
vator and barrier to physical activity during the COVID-19
pandemic. PLoS One. 2021;16(4):e0239244. doi

45. Voss MW, Weng TB, Narayana-Kumanan K, Cole RC,
Wharff C, Reist L, et al. Acute exercise effects predict
training change in cognition and connectivity. Med Sci
Sports Exerc. 2020;52:131-40. doi

46. Gallen CL, D'Esposito M. Brain modularity: a biomarker of
intervention-related plasticity. Trends Cogn Sci.
2019;23:293-304. doi

47. Baniqued PL, Gallen CL, Voss MW, Burzynska AZ, Wong
CN, Cooke GE, et al. Brain network modularity predicts
exercise-related executive function gains in older adults.
Front Aging Neurosci. 2018;9:426. doi

48. Jiménez-Pavón D, Carbonell-Baeza A, Lavie CJ. Physical
exercise as therapy to fight against the mental and physical
consequences of COVID-19 quarantine: special focus in
older people. Prog Cardiovasc Dis. 2020;63(3):386-8. doi

49. Moreira-Neto A, Martins B, Miliatto A, Nucci MP, Silva-
Batista C. Can remotely supervised exercise positively
affect self-reported depressive symptoms and physical
activity levels during social distancing? Psychiatry
Research. 2021;301:113969. doi

Corresponding author
Nayra Suze Souza e Silva. Universidade Estadual de
Montes Claros, Campus Darcy Ribeiro, Montes Claros,
MG, Brazil.
E-mail: nayra.silva@unimontes.br.

Manuscript received on May 20, 2022
Manuscript accepted on February 26, 2025

Motriz. The Journal of Physical Education. UNESP. Rio Claro, SP, Brazil
- eISSN: 1980-6574 - under a license Creative Commons - Version 4.0

8 Physical activity and fear of COVID-19

https://doi.org/10.1017/S0033291721004657
https://doi.org/10.1136/jech-2020-214453
https://doi.org/10.1590/0047-2085000000232
https://doi.org/10.1080/17437199.2015.1022901
https://doi.org/10.1016/j.amepre.2019.05.012
https://doi.org/10.1038/519013a
https://doi.org/10.2174/1745017902117010019
https://doi.org/10.1123/jpah.2021-0757
https://doi.org/10.1590/0102-311X00221920
https://www.exerciseismedicine.org/staying-active-during-covid-191/
https://www.exerciseismedicine.org/staying-active-during-covid-191/
https://doi.org/10.33233/rbfe.v18i2.3106
https://doi.org/10.1016/j.psychres.2020.113339
https://doi.org/10.1371/journal.pone.0239244
https://doi.org/10.1249/MSS.0000000000002115
https://doi.org/10.1016/j.tics.2019.01.014
https://doi.org/10.3389/fnagi.2017.00426
https://doi.org/10.1016/j.pcad.2020.03.009
https://doi.org/10.1016/j.psychres.2021.113969
mailto:nayra.silva@unimontes.br

	Introduction
	Methods
	Study design, settings, context and ethical aspects
	Participants
	Sample size
	Data source and measurement
	Variables
	Dependent variable
	Independent variables
	Adjustment variable


	Statistical analysis

	Results
	Discussion
	Conclusions
	References

