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Abstract

Background: During the coronavirus disease 2019 (COVID-19) pandemic, undergraduate
students were exposed to symptoms of psychological suffering during remote classes.
Therefore, it is important to investigate the factors that may be generated and be related to such
outcomes. Objective: To investigate the association between fear of COVID-19, depression,
anxiety, and related factors in undergraduate students during remote classes. Methods: This
cross-sectional study included 218 undergraduate students (60.6% women and 39.4% men).
Students answered a self-administered online questionnaire designed to gather personal infor-
mation, pandemic exposure, physical activity level, fear of COVID-19 using the ‘Fear of
COVID-19 Scale’, symptoms of depression using the Patient Health Questionnaire-9, and
anxiety using General Anxiety Disorder-7. Results: Undergraduate students had a high preva-
lence of depression and anxiety (83.0% and 76.1%, respectively) but a low prevalence of fear of
COVID-19 (28.9%) during remote classes. Multivariate analysis revealed that women who
reported health status as neither good nor bad and who had lost a family member from
COVID-19 had the highest levels of fear. For depression and anxiety, the main related factors
found were female gender, bad health status, insufficiently active, and complete adherence to
the restriction measures. Conclusion: These findings may be used to develop actions to manage
symptoms of anxiety and depression among students, with interventions through physical
activity programmes to improve mental health.

Significant outcomes

• Students during remote classes showed a high prevalence of anxiety and depression;
• Complete social restriction is associated with symptoms of anxiety and depression;
• Anxiety and depression symptoms manifested more in physically inactive students.

Limitations

• The nature of the cross-section study does not allow an analysis of the cause–effect that
would enable us to assess the impacts over time;

• Our sample is not representative of the undergraduate Brazilian population;
• The use of self-reported questionnaires.

Introduction

Although epidemics and pandemics are common occurrences, coronavirus disease 2019
(COVID-19) stands out owing to its scope, magnitude, and rapid spread (Giordani et al.,
2022). Over 635 million people have been infected, and more than 6 million have died. In
Brazil, more than 35 million people have been infected, and more than 689,341 have died,
by November 28, 2022 (World Health Organization, 2022). Due to the severity of the
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COVID-19 pandemic, governments and health authorities world-
wide have implemented public policies to slow the spread and
minimise the impact of the disease (CDC, 2021b). These public
policies included encouraging social distancing, imposing home
quarantine, requiring face masks, and ceasing activities considered
non-essential, such as some commercial activities, fitness centres,
and educational institutions (CDC, 2021b). In Brazil, since the
beginning of the COVID-19 pandemic, face-to-face classes were
suspended, and the undergraduate students were asked to remote
classes (Seffrin et al., 2022). Although these measures were crucial
for protecting physical health and slowing the progression of
COVID-19, they have subsequently had an opposite effect on
physical well-being, with reduced physical activity and an impact
onmental health (Puccinelli et al., 2021; Togni et al., 2021; Barbosa
Junior et al., 2022; Wang et al., 2022).

The intense emotional reaction and response of people affected
by events, such as the recent pandemic, have been a topic of interest
to the scientific community for decades (Son et al., 2020; Wathelet
et al., 2020; Varma et al., 2021). According to studies conducted
during previous pandemics, stress, anxiety, depression, and fear
are common in pandemic situations. Fear is one of the most preva-
lent psychological responses during pandemic situations (Salari
et al., 2020; Su et al., 2021; Şimşir et al., 2022). When fear is not
calibrated to a real threat, it can present itself as maladaptive
(Mertens et al., 2020). Furthermore, excessive fear can have nega-
tive effects on both the individual level (mental health problems,
phobia, and social anxiety) and the social level (e.g. xenophobia)
(Coelho et al., 2020). On the other hand, a lack of fear can also
result in negative effects, such as people ignoring government
measures to stop the COVID-19 virus from spreading or reckless
governmental policies that ignore the risks (Mertens et al., 2020).

During COVID-19, fear revealed itself in different ways,
including the fear of getting infected and spreading it to family
and friends, the fear of coming into contact with contaminated
objects and surfaces, and most importantly, the fear of the
future and the long-term effects of COVID-19 (Brooks et al.,
2020; Pakpour andGriffiths, 2020). Notably, fear can bemodulated
according to gender, socio-economic status, occupation, and
current health status (Andrade et al., 2022). Therefore, further
investigation into these correlated factors is necessary. In addition
to fear, a significant increase in anxiety and depression symptoms
has been noticed in the population due to COVID-19 (CDC,
2021a; Schafer et al., 2022). According to a study by the
COVID-19Mental Disorders Collaborators, in 2020, the pandemic
led to a 27.6% increase in cases of major depressive disorder
and a 25.6% increase in cases of anxiety disorders worldwide
(COVID-19 Mental Disorders Collaborators, 2021).

Undergraduate students aremore vulnerable to sudden changes
caused by the COVID-19 pandemic compared with the general
population (Zhu, et al., 2020). Presenting increasing levels of
psychosomatic problems, anxiety, and depression (Browning
et al., 2021; Seffrin et al., 2022), related to the uncertainties of
academic success, future career, social life in faced with adopting
social distance and the abrupt change from face-to-face classes to
remote online classes. Indeed, many studies have shown that the
prevalence of anxiety and depression in college students was high
for those studying online at home during the COVID-19 pandemic
(Ahorsu et al., 2020; Chang et al., 2021; Lim et al., 2022; Wang
et al., 2022).

Previous studies about anxiety and depression or about fear
with Brazilian students have been published, but not the set of
the three outcomes (Lopes & Nihei, 2021; Andrade et al., 2022).

In addition, the presence of risk factors, such as physical inactivity
(Modena et al., 2021), was not considered, and all studies published
with Brazilian undergraduate students presented focused on the
peak of the evolution of COVID-19 in 2020, which restricts the
exposure factors to the real situation through all the uncertainties
of information and decision-making present at the beginning of
the pandemic. Considering that previous studies have shown that
mental health repercussions in periods of public health crises can
last longer and be more prevalent than the disease/pandemic itself
(Ornell et al., 2020; Pakpour and Griffiths, 2020). This study aimed
to investigate the association between fear of COVID-19, depres-
sion, anxiety, and related factors in undergraduate students during
the period of remote classes.

Materials and methods

Design study and participants

This study is cross-sectional, analytical, and descriptive, which is
part of a longitudinal study that assesses the presence of fear of
COVID-19, depression, and anxiety symptoms during remote
classes. This data collection was performed from 11/26/2021 to
03/12/2022. During this period, Brazilian universities adopted
online remote classes.

The participants answered a questionnaire shared using a
digital platform, Google Forms (Alphabet, Mountain View CA,
USA). The participants were invited to participate through e-mail
and social media (WhatsApp, Instagram, Facebook, and Twitter)
via convenience and nonprobability snowball sampling strategy.
Due to the current pandemic situation, this procedure was adopted
because it is a more economical and practical way to recruit people
from different states, besides presenting a good response rate
compared with other strategies (Kennedy-Shaffer, et al., 2021).
The questionnaire included questions about socio-economic
and general health, physical activity levels, exposure to the
COVID-19 pandemic, and the assessment of anxiety, depression,
and fear of COVID-19.

The following inclusion criteria were adopted: (a) having been
regularly enrolled in an undergraduate course; (b) not having
returned to in-person classes; and (c) being aged ≥18 years.
Participants, who did not complete the questionnaire or who
had graduated, were excluded from the survey. Two hundred
forty-nine participants answered the online questionnaire.
Of these, two refused to participate, 27 had returned to face-to-face
classes, and two were not undergraduate students. Therefore, the
final sample was composed of 218 participants.

Ethics approval

The study was approved by the Human Research Ethics
Committee of the Federal University of Goiás (approval number
5.104.304) on 11/13/2021 and conformed to the principles outlined
in the Declaration of Helsinki. All participants, after being
informed of the aims of the study, provided their consent on a
voluntary basis (online). Participants who chose not to consent
to participation did not have access to the research questions.

Measures

Fear of COVID-19 (FCV-19S)
The Fear of COVID-19 Scale (FCV-19S) (Ahorsu et al., 2020)
was used to evaluate fear levels related to COVID-19. A version
translated and validated for the Brazilian population was used.
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FCV-19S’s psychometric properties showed good reliability
evidence (α = 0.88), and confirmatory factor analysis (factor loads
from 0.57 to 0.86) confirmed the unidimensional structure
(Cavalheiro and Sticca, 2022). The Likert scale consists of seven
items, each with a response ranging from 1 (totally disagree) to
5 (totally agree). The total score is calculated by adding the score
of each item (ranging from 7 to 35 points). The higher the score, the
greater the fear of COVID-19. The classification was made based
on the weighted average of the final score, categorised based on the
75th percentile (Schimmenti et al., 2020). As a result, due to the
lack of adequate standardisation for the Brazilian population,
an absence of fear (<22 points) and a presence of fear of
COVID-19 (≥22 points) are classifieds.

Depression
The Patient Health Questionnaire-9 (PHQ-9) was used to
evaluate individuals at risk of depression. The translated and vali-
dated version for the Brazilian population was used. PHQ-9
presented psychometric properties with sensitivity (77.5%; 95%
CI 61.5–89.2) and specificity (86.7%; 95% CI 83.0–89.9) (Santos
et al., 2013). The scale consists of nine items. The items in the
inventory assess attitudes and symptoms of sadness, pessimism,
feeling of failure, dissatisfaction, feeling of guilt, and punishment.
The frequency of each symptom is evaluated using a Likert scale of
0 (none), 1 (several days), 2 (more than half of the days), and
3 (almost every day). The questionnaire provides a final score from
0 to 27 points. For the analyses, the cut-off point >9 points for
classification in the absence and presence of depression was used
(Santos et al., 2013).

Anxiety
The General Anxiety Disorder (GAD-7) was used to assess possible
generalised anxiety disorders (Spitzer et al., 2006). The translated
and validated version for the Brazilian population was used.
GAD-7 psychometric properties showed good reliability evidence,
Cronbach’s alpha coefficient (α= 0.916), and rho composite reli-
ability coefficient (p= 0.909) (Moreno et al., 2016). The scale consists
of seven items with possible responses on a Likert scale of 4 points:
0 (none), 1 (several days), 2 (more than half of the days), and 3
(almost every day). The questionnaire provides a score ranging from
0 to 21 points. For analysis, it was classified into presence and absence
of anxiety by the cut-off point ≥10 points (Spitzer et al., 2006).

Socio-economic factors
The following general information and characteristics of the
participants were gathered: sex (female and male), age (years),
race/ethnicity (white, black, brown, indigenous, and asian), house-
hold condition (alone, friends/spouse, family/parents), and total
family income calculated in the multiplex of the Brazilian
minimum wage of USD 220 per month according to the exchange
rate of May 2022 (less than minimum wage, 1 and 2 minimum
wages, 3 and 6 minimum wages, and 7 minimum wages or more).

Health status and physical activity level
The general health status was self-reported (extremely good/very
good, neither good nor bad, good, and extremely/very bad). The
short version of International Physical Activity Questionnaire
(IPAQ) was used to assess the current physical activity level.
The translated and validated version for the Brazilian population
was used (Matsudo et al., 2001). IPAQ psychometric properties
showed good reliability evidence, rho composite reliability coeffi-
cient of 0.69–0.71 (p< .001), and validity of 0.75 for the short form.
The level of physical activity was determined from activities of

moderate to vigorous intensity. It was composed of six questions
that determined the number of days andminutes per day practised.
The results allow the classification of the participants into four
categories (Matsudo et al., 2001) as described in Table 1.

Factors of exposure to the COVID-19 pandemic
Exposure to the pandemic was assessed by the level of isolation
adopted by the participants. This was done on a scale from
0 (strictly adhering to the distance measures) to 3 (not adhering
to the restrictions). The questions included the following: ‘Have
you sought extra information about the COVID-19 outbreak?’
(yes or no), ‘Has your family income been negatively impacted
by the COVID-19 pandemic?’ (yes or no), Have you been infected
by COVID-19? (Yes, More than once, and No) and ‘Has anyone in
your family had COVID-19?’ (yes or no). Finally, questions
included whether any family members died because of COVID-
19 (yes or no) (Puccinelli et al., 2021).

Statistical analysis

Statistical analysis was performed using the IBM SPSS software
(version 26.0, USA). The Kolmogorov–Smirnov test was used to
verify data normality. The data were described using absolute and
relative frequency, median, and interquartile range (IQR). A simple
and multiple analyses of the factors associated with the fear of
COVID-19 (presence/absence), depression (presence/absence),
and anxiety disorder (presence/absence) were used to estimate the
prevalence ratios (PR). Poisson regression was used through the
generalised linearmodels with a robust estimator. The crudemodels
were constructed containing the following independent variables:
socio-economic factors (sex, race/ethnicity/family income, and
household condition), health factors (health status and physical
activity level), and exposure to the COVID-19 pandemic (immuni-
sation, infected with COVID-19, restriction level, family infected
and died, and negative impact in family income during the
pandemic). The variables for which p≤ 0.20 (Wald test) were
obtained and candidates for multivariate models (Backward), with
age adjusted. For calculating adjusted PR, a significance level of 5%
and a confidence interval (CI) of 95% were considered.

Results

Two hundred eighteen participants took part in this study. The
median age of participants was 24.0 (IQR 6.0) years. The character-
istics of the sample are described in Table 2.

Table 1. Description of physical activity level ratings according to the IPAQ

Very active Vigorous activities 5 days/week and ≥30 min per
session or vigorous activities ≥3 days/week and
≥20min per session þ moderate activities
≥5 days/week and ≥30 min per session.

Active Vigorous activities ≥3 days/week and ≥20 min per
session; or moderate activities ≥5 days/week and
≥30min per session, or any combined activity:
≥5 days/week and ≥150 min/week, such as
walking þ moderate þ vigorous.

Irregularly active Irregular physical activities that are insufficient to
be classified as active because it does not comply
with the recommendations regarding frequency or
duration and not comply with either frequency or
duration recommendations.

Not active No physical activity for at least 10 continuous
minutes during the week.
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The median score of FCV-19S, GAD-7, and PHQ-9 was 18.0
(IQR 8.0), 9.0 (IQR 9.0), and 11.0 (IQR 11.0), respectively.
According to the criteria adopted in the current study, the preva-
lence of fear of COVID-19 was 28.9%, depression was 83.0%, and
76.1% anxiety disorder in the general population. When stratified
by sex, 38.6% of women and 14.0% of men presented fear of
COVID-19. For depression, the prevalence was 69.8% and 61.6,
and anxiety was 91.7% and 69.8% for female andmale participants,
respectively.

Table 3 presents the crude and multivariate PR for the indepen-
dent variables in relation to fear in undergraduate students during
remote virtual classes.

Table 4 presents the crude and multivariate PR for the indepen-
dent variables in relation to depression in undergraduate students
during remote virtual classes.

Table 5 presents the crude and multivariate PR for the indepen-
dent variables in relation to anxiety disorder in undergraduate
students during remote virtual classes.

Discussion

This study aimed to investigate the association between fear of
COVID-19 and the level of depression, anxiety, and related factors,
such as gender, family arrangement, current health, physical
activity practice, and pandemic exposure in undergraduate
students during remote classes. The main findings of the study
indicate that most students showed no fear of COVID-19, but
had a high prevalence of anxiety and depression. Furthermore,
our results indicate a higher PR of fear, anxiety, and depression
for women. There was a higher PR of depression and anxiety
for those that reported health status extremely and reasonably
bad and a higher PR of fear, anxiety, and depression for those that
reported health status as neither good nor bad observed. A higher

Table 2. Characterisation of undergraduate students according to
sociodemographic variables, health status, factors related to COVID-19, and
physical activity level during online remote classes

Variables n (%)

Sex

Male 86 (39.4)

Female 132 (60.6)

Race/ethnicity

White 106 (48.6)

Black 39 (17.9)

Brown 66 (30.3)

Indigenous 1 (0.5)

Asian 6 (2.8)

Family income

Less than minimum wage 35 (16.1)

1 and 2 minimum wages 60 (27.5)

3 and 6 minimum wages 88 (40.4)

7 minimum wages or more 35 (16.1)

Household condition

Alone 18 (8.3)

Friends/spouse 25 (11.5)

Family/parents 175 (80.3)

Health status

Extremely/reasonably good 74 (33.9)

Good 48 (22.0)

Neither good nor bad 44 (20.2)

Extremely/reasonably bad 52 (23.9)

Physical activity level

Not active 14 (6.4)

Irregularly active 50 (22.9)

Active 101 (46.3)

Very active 53 (24.3)

Immunisation of COVID-19

No/incomplete coverage (first shot) 11 (5.0)

Complete coverage (second shot) 172 (78.9)

Booster shot (third shot) 35 (16.1)

You were infected with COVID-19

Yes 52 (23.9)

More than once 6 (2.8)

No 160 (73.4)

Restriction level

Completely adhered 3 (1.4)

Maintained partial restriction (essential non-work
activities)

72 (33.0)

(Continued)

Table 2. (Continued )

Variables n (%)

Maintained partial restriction (essential activities
including work)

89 (40.8)

No restriction 54 (24.8)

Someone in your family had COVID-19

Yes 146 (67.0)

No 72 (33.0)

Someone in your family died from COVID-19

Yes 34 (15.6)

No 184 (84.4)

Negative impact on family income during the COVID-19 pandemic

Yes 151 (69.3)

No 67 (30.7)

Sought extra information about the COVID-19 outbreak

Yes 191 (87.6)

No 27 (12.4)

n: absolute frequency; %: relative frequency.
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PR of fear among those who lost relatives due to COVID-19, high
PR of depression among those who were insufficiently active and
who remained in total social isolation among those who were
infected by COVID-19 was reported.

In the present study, the prevalence of participants infected by
COVID-19 was 26.7%. This prevalence is higher than that found
for the general Brazilian population, which is 14.3% (data from 05/
19/2022) (Instituto Brasileiro de Geografia e Estatística, 2022;
Ministério da Saúde, 2022). These data are alarming and call into
question the effectiveness of adopting remote classes as a strategy
to avoid the spread of COVID-19 among students. When looking
at the level of social isolation/distancing adopted by the students,
only 1.4% of the students fully complied with the Brazilian health
authorities’ guidelines regarding the adoption of social isolation.
This result can probably be attributed to the milder symptoms
of COVID-19 in young people without comorbidities (Liao

et al., 2020; Gómez-Belda et al., 2021). Immunisation with the
COVID-19 vaccine is another factor that may have contributed
to the lower perception of fear. Even if it was not complete (second
dose), it may have influenced a greater feeling of protection
because an immunised individual is at lower risk of getting sick
from COVID-19 (Mertens et al., 2022). Moreover, this fact may
explain the low prevalence of fear of COVID-19 among the partic-
ipants of the present study.

For the fear assessment of COVID-19, we used the FCV-19S.
When comparing our data with other studies in the literature,
which used the same instrument, the values of the present study
(18.0; IQR 8.0 points) were higher (Konstantinov et al., 2022;
Yehudai et al., 2022) or lower (Rodríguez-Hidalgo et al., 2020;
Perz, et al., 2022). In studies conducted in Kazakhstan
(Konstantinov et al., 2022) and Israel/Russia (Yehudai et al.,
2022), the authors found FCV-19S scores of 22.1 ± 5.8 and

Table 3. Multivariate analysis of factors associated with fear of COVID-19 during remote classes in the COVID-19 pandemic, 2022.

Variables

Fear of COVID-19 (FCV-19S)

Crude*

p

Multivariate**

pPR (95% CI) PR (95% CI)

Sex

Female 2.76 (1.57–4.88) <0.001 2.60 (1.48–4.57) 0.001

Male 1 1

Household condition

Alone 1.18 (1.02–1.37) 0.025

Friends/spouse 1.03 (0.86–1.24) 0.693

Family/parents 1

Health status

Extremely/reasonably bad 1.18 (0.66–2.13) 0.569 0.98 (0.87–1.11) 0.811

Neither good nor bad 2.05 (1.24–3.38) 0.005 1.66 (1.01–2.75) 0.048

Good 0.68 (0.32–1.45) 0.323 0.90 (0.80–1.01) 0.075

Extremely/reasonably good 1 1

Someone in your family had COVID-19

Yes 1.89 (1.10–3.25) 0.020

No 1

Someone in your family died from COVID-19

Yes 1.18 (1.04–1.34) 0.007 1.62 (1.02–2.57) 0.037

No 1 1

Restriction level

Completely adhered 3.60 (1.35–9.55) 0.044

Maintained partial restriction (essential non-work activities) 2.17 (1.16–4.06) 0.015

Maintained partial restriction (essential activities including work) 1.05 (0.94–1.17) 0.396

No restriction/partial restriction 1

Negative impact on family income during the COVID-19 pandemic

Yes 1.55 (0.92–2.61) 0.097

No 1

PR: prevalence ratio; CI: confidence interval.
p< 0.05 values are highlighted in italics
*Wald test p≤ 0.20.
**Backward method and age.
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19.44 ± 6.0 points, which are lower than the findings of the
present study. On the other hand, the values found in our study
were higher compared with studies conducted in Spain
(14.37 ± 5.38) (Rodríguez-Hidalgo et al., 2020) and the United
States (15.33 ± 5.75) (Perz, et al., 2022). Possible explanations
for this discrepancy may be related to economic and sociocultural
factors (Luo et al., 2021; Quadros et al., 2021), as well as the
pandemic period in which the study was conducted. Another
reason for the different scores obtained between the studies may
be due to the different proportion of women (60.6% of the partic-
ipants in this study), but the study of Rodríguez-Hidalgo et al.
(2020) and Perz et al. (2022) was 72% and 73% women, respec-
tively. In fact, studies show that women are more sensitive than
men to different displeasing stimuli (Quadros et al., 2021;
Andrade et al., 2022).

Regarding anxiety and depression, the existing literature
reports a high prevalence of mental disorders in undergraduate
students during the COVID-19 pandemic (Xiong et al., 2020;

Luo et al., 2021). In addition, several studies conducted before
the pandemic period already showed that college students have
a higher prevalence of mental disorders than the general popula-
tion. In the present study, the prevalence of depression and anxiety
was 83.0% and 76.1%, respectively. In contrast, in the general
population, the prevalence of depression and anxiety during the
pandemic was 30% and 23.3%, respectively (Puccinelli et al.,
2021). The results are contradictory compared with the results
of other studies. In studies conducted with American and
Brazilian undergraduate students, the authors found a prevalence
of depression of 72.0% (Son et al., 2020) and 60.5% (Lopes &Nihei,
2021), respectively. Studies conducted with Ukrainian and Chinese
students found a prevalence of depression of 34.8% (Pavlenko
et al., 2022) and 21.1% (Daly and Robinson, 2022), respectively.
For anxiety, we found a prevalence of 76.1%, which was higher
than that found in Indian (Faisal et al., 2021) (40%) and
Spanish students (González-Sanguino et al., 2020) (21.6%). Son
et al. (2020) investigated 195 students at a significant United

Table 4. Multivariate analysis of factors associated with depression during remote classes in the COVID-19 pandemic, 2022.

Variables

Depression (PHQ-9)

Crude*

p

Multivariate**

pPR (95% CI) PR (95% CI)

Sex

Female 1.33 (1.14–1.54) <0.001 1.25 (1.08–1.44) 0.002

Male 1 1

Health status

Extremely/reasonably bad 1.42 (1.21–1.66) <0.001 1.29 (1.10–1.51) 0.002

Neither good nor bad 1.35 (1.13–1.60) 0.001 1.22 (1.02–1.45) 0.024

Good 1.16 (0.94–1.43) 0.148 1.08 (0.89 - 1.32) 0.399

Extremely/reasonably good 1 1

Physical activity level

Not active 1.33 (1.05–1.67) 0.015 1.25 (1.01–1.56) 0.040

Irregularly active 1.34 (1.10–1.62) 0.003 1.15 (0.96–1.38) 0.114

Active 1.20 (0.99–1.46) 0.062 1.14 (0.95–1.38) 0.152

Very active 1 1

Immunisation of COVID-19

No/incomplete coverage (first shot) 1.16 (1.01–1.33) 0.025

Complete coverage (second shot) 0.95 (0.81–1.11) 0.545

Booster shot (third shot) 1

Restriction level

Completely adhered 1.22 (1.08–1.39) 0.002 1.61 (1.11–2.36) 0.012

Maintained partial restriction (essential non-work activities) 1.05 (0.89–1.23) 0.533 0.99 (0.84–1.17) 0.415

Maintained partial restriction (essential activities including work) 1.00 (0.85–1.18) 0.935 0.98 (0.84–1.15) 0.841

No restriction/partial restriction 1 1

Someone in your family died from COVID-19

Yes 1.11 (0.97–1.26) 0.108

No 1

PR: prevalence ratio; CI: confidence interval.
p< 0.05 values are highlighted in italics
*Wald test p≤ 0.20.
**Backward method and age.
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States university in order to understand the effects of the pandemic
on mental health and well-being. The authors found a high preva-
lence of stress and anxiety (71%) due to the outbreak of COVID-
19, among the stressors, fear, and concern about one’s own health
and that of family members was one of the options most often
mentioned as a cause (91%). Again, these differences can be attrib-
uted to sociocultural and economic characteristics (Santomauro
et al., 2021), in addition to the security measures adopted by each
country and the period of the pandemic that the collection was
carried out (Esteves et al., 2021;Wang et al., 2022). It is known that
college students are subjected to psychological pressure related to
training and insertion into the labour market (Wang et al., 2022).
Specifically with regard to Brazilian students, in addition to the
health crisis of COVID-19, Brazil has been facing an economic
and political crisis (Szylovec et al., 2021), which may have influ-
enced the results presented here.

Another noteworthy result was the higher PR found for women
related to anxiety. Traditionally, literature shows that women have
a higher prevalence of mental disorders compared with men
(Quadros et al., 2021; Andrade et al., 2022; Broche-Pérez et al.,
2022). For biological reasons, women are more likely to develop
anxiety symptoms than men (Costa et al., 2022). It is mainly
influenced by hormonal differences, with oestrogen production,

which is critical to markers of stress and anxiety, such as the
hypothalamic-pituitary-adrenal axis, and basal plasma cortico-
sterone levels, which show higher markers in women (Marques
et al., 2016). In the same line, depression was also more prevalent
among women, probably due to certain biological, hormonal, and
social factors. The so-called genetically determined ‘window of
vulnerability’, with hormonal fluctuations in oestrogen and
progesterone, whether during the reproductive period or meno-
pause, affects brain regions known to be involved in the modula-
tion of mood and behaviour, such as the prefrontal cortex and the
hippocampus (Faravelli et al., 2013). Women also experience
specific forms of depression-related illness, such as premenstrual
dysphoric disorder, postpartum depression, and postmenopausal
depression and anxiety (Albert, 2015). Psychosocial factors, such
as stress life events, relationship issues, lack of adequate housing,
and poverty, contribute directly to or interact with depression
symptoms. Women are also more frequently affected by physical
and sexual abuse, which will significantly influence future episodes
of depression (Keita, 2007).

In some cases, the uncertainty of infection, risk of exposure to
death, and/or the possibility of infecting family and friends can
potentiate dysphoric mental states (Brooks et al., 2020). In fact,
our findings show that students who had a family member or

Table 5. Multivariate analysis of factors associated with anxiety disorder during remote classes in the COVID-19 pandemic 2022.

Variables

Anxiety disorder (GAD-7)

Crude*

p

Multivariate**

pPR (95% CI) PR (95% CI)

Sex

Female 1.40 (1.17–1.69) <0.001 1.34 (1.11–1.61) 0.002

Male 1 1

Health status

Extremely/reasonably bad 1.45 (1.18–1.77) <0.001 1.29 (1.05–1.59) 0.013

Neither good nor bad 1.42 (1.15–1.75) 0.001 1.28 (1.04–1.57) 0.019

Good 1.15 (0.89–1.48) 0.269 1.06 (0.83–1.36) 0.605

Extremely/reasonably good 1 1

Physical activity level

Not active 1.40 (1.10–1.79) 0.006 1.32 (1.04–1.68) 0.020

Irregularly active 1.28 (1.02–1.61) 0.029 1.09 (0.87–1.37) 0.421

Active 1.13 (0.91–1.42) 0.251 1.08 (0.87–1.35) 0.456

Very active 1 1

Restriction level

Completely adhered 1.28 (1.11–1.48) 0.001 1.62 (1.07–2.45) 0.023

Maintained partial restriction (essential non-work activities) 0.98 (0.81–1.19) 0.899 0.93 (0.77–1.12) 0.473

Maintained partial restriction (essential activities including work) 0.95 (0.79–1.15) 0.619 0.93 (0.78–1.11) 0.444

No restriction/partial restriction 1 1

Someone in your family died from COVID-19

Yes 1.18 (1.01–1.38) 0.030

No 1

PR: prevalence ratio; CI: confidence interval.
p<0.05 values are highlighted in italics
*Wald test p≤ 0.20.
**Backward method and age.
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relative die because of COVID-19 had a 13% higher PR in mani-
festing fear of COVID-19 (95% CI 1.07–1.28; p= 0.039). In fact,
the loss of a loved one is highlighted as a risk factor for a painful
bereavement process, which can trigger feelings of depression,
anger, and guilt. This is particularly relevant during the
COVID-19 pandemic, where the spread of the virus to the deceased
may have been attributed to a lack of adherence by their family
members and lack of the principles of hygiene and precautions
with social detachment/isolation (Mortazavi et al., 2020).

Health status was also an associated variable for anxiety and
depression in the participants assessed. The health status
‘extremely/reasonably bad’ and ‘neither good nor bad’ was associ-
ated with higher PR for fear of COVID-19, depression, and anxiety.
Ishida et al. (2020) evaluated depressive symptoms in under-
graduate students in cohorts from France and Japan and found that
those with a poor self-assessment of health in both cohorts showed
an association with high depressive symptoms (OR 2.82, 95% CI
1.99–4.01 in France, OR 7.10, 95% CI 5.76–8.74 in Japan).
Another study found that poor health status was associated with
a three to seven times higher risk of experiencing depressive symp-
toms, anxiety, and post-traumatic stress, regardless of demo-
graphic status and health behaviours (Buneviciene et al., 2022).
Therefore, negative or indifferent health perception should be
considered a high-risk factor for adverse health outcomes.
Optimising this state can potentiate resilience and coping in the
pandemic period (Buneviciene et al., 2022).

Social distancing was another factor related to anxiety and
depression. We found that students who followed the social
distancing rules showed higher levels of depression than their
peers. This result can be explained by the suspension of face-to-face
classes and the adoption of the remote online system, as measures
implemented in higher education institutions that ended up
removing the student from his study daily environment (Esteves
et al., 2021). with the loneliness present despite the adoption of
social distancing (Lamprakiid et al., 2022).

During periods of indoor confinement, the population has
adopted a routine with greater exposure to sedentary behaviour,
which may have elevated psychosocial distress (depression and
anxiety) (Esteves et al., 2021). In fact, regular physical activity is
related to the prevention of mental disorders (Schuch et al., 2018,
2019), and physically active populations are less likely to develop
mental disorders (Pearce et al., 2022). This may be because physical
activity optimises the stress response, neurotransmitter level, and
function and modulates serotonin, dopamine, and glutamate
(Phillips and Fahimi, 2018). Through the release of neurotrophic
factors, physical activity stimulates a cascade of cellular mechanisms
that produce changes in the structure and function of several brain
regions, including the hippocampus. This reflects on neuronal
survival and neuroplasticity that optimises neuroendocrine and
physiological responses to psychosocial stress (Kandola et al.,
2019). Puccinelli et al. (2021) evaluated the levels of physical activity,
anxiety, and depression in Brazilian adults during the pandemic and
found that subjects who decreased their levels of physical activity
had greater symptoms of mental disorders, resulting from the adop-
tion of social isolation and closures of public and private spaces from
those who retained their level of physical activity. Since the multi-
variate analysis showed that students with low levels of physical
activity had a higher PR for depression disorders (PR 1.25; 95%
CI 1.01–1.56; p= 0.040) and anxiety (PR 1.32; 95% CI 1.04–1.68;
p= 0.020), this result is similar to the present study. Recent research
has documented the advantages of exercise or physical activity in
terms of health and psychological gains (Rebar et al., 2015; White

et al., 2017). In addition, regular physical activity can result in posi-
tive behavioural changes, improving mental health by promoting
skills to cope with stressful events arising from the COVID-19
pandemic (Alsalhe et al., 2020; Puccinelli et al., 2021).

One of the study’s strengths is that the data comprisemore recent
impacts on the fear of COVID-19, anxiety, and depression in college
students as opposed to the existing literature with data referenced at
the beginning of the COVID-19 pandemic, whichmay have behaved
in a biased manner due to the outbreak of infections, false informa-
tion, and uncertainty, as shown in the study’s discussion. Another
relevant factor is that this is the first study to be concerned with
controlling access to distance education in a Brazilian multicenter
sample with students from different states of the country.

This study is not free from limitations. The cross-section does
not allow the cause-and-effect analysis that can assess the impacts
over time, but it presents evidence that can foster the construction
of future longitudinal studies, considering not only the levels of fear
of COVID-19, depression, and anxiety but also the pandemic state,
with the online remote classes and the return to face-to-face
classes. Another limitation is the use of self-reported measures;
however, the use of questionnaires that have been validated for
the Brazilian population minimises this limitation. Finally, our
sample is not representative of the undergraduate Brazilian popu-
lation because it is a convenience sample; therefore, caution is
needed to use current data in other populations. Nevertheless,
we believe that these limitations do not prevent the conclusions
of the study to be drawn and can be used to manage anxiety
and depression among undergraduate students.

Therefore, we conclude that the results of the present study
indicate that undergraduate students have a high prevalence of
depression and anxiety, but not for fear of COVID-19 during
the pandemic and remote classes.Womenwho reported the related
factors’ health status, neither good nor bad, and who had a family
member died from COVID-19 had the highest fear of COVID-19.
While for anxiety and depression, the main related factors found
were female gender, bad health status, insufficiently active, and
complete adherence to the restriction measures. Such findings
can be used for development actions by university managers
and the academic community to manage symptoms of fear,
anxiety, and depression among students, especially among women
students, with interventions like physical activity promotion
programmes for access to improved mental health.
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Gómez-Belda AB, Fernández-Garcés M, Mateo-Sanchis E, Madrazo M,
CarmonaM, Piles-Roger L and Artero A (2021) COVID-19 in older adults:
What are the differences with younger patients? Geriatrics & Gerontology
International 21(1), 60–65. doi: 10.1111/GGI.14102.

González-Sanguino C, Ausín B, Castellanos MÁ., Saiz J, López-Gómez A,
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