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ABSTRACT

COVID-19 is a disease caused by the SARS-CoV-2 virus, a new strain within the coronavirus family, which manifests
itself in a varied and aggressive manner. The scenario of the COVID-19 pandemic has favored episodes of stress
generated by prolonged isolation. Adherence to the practice of physical activity promotes beneficial effects on mental
disorders, proving effective in this critical moment. The study's objective was to verify the effects of physical activity on
levels of anxiety, stress, and depression during the period of social isolation. It is a cross-sectional study that identified
the symptomatology of anxiety, stress, and depression, using the DASS-21. A total of 551 participants responded to
the questionnaire online. The results showed that participants who did not engage in exercise before COVID-19 (n =
182) had higher levels of depression (p =.005), while those who engaged in physical activity (n = 323) showed lower
indicators of anxiety (p = .010), stress (p =.021), and depression (p = .001). The study revealed that the frequent and
continued practice of physical activity minimizes symptoms of anxiety, stress, and depression caused by the prolonged
period of social isolation, favoring mental health benefits.
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INTRODUCTION

The coronavirus (COVID-19) had its initial records in China in December 2019. On February 25, 2020, the
first case of COVID-19 was confirmed in Brazil. Progressing globally, it was declared a pandemic on March
11, 2020 (Dima et al., 2020). The disease is caused by the SARS-CoV-2 virus, a new strain within the
coronavirus family. It presents in various forms, with symptoms ranging from mild to severe, where it is
estimated that 20% of those affected require hospitalization and 5% require ventilatory support. In such
cases, the virus damages the lower respiratory tract, manifesting as pneumonias. Severe respiratory
manifestations are the highlight of the disease, following stages of cardiovascular disorder, altering and
compromising blood clotting (Schuchmann et al., 2020; Santos et al., 2021).

The pandemic nature triggered urgent disease control measures. Additionally, epidemiological control
measures, recommendations for social distancing, and isolation were adopted as effective alternatives in
combating virus transmission (Guinancio et al., 2020).

Considering humans as socials beings, the need for interaction with others for personal and professional
well-being is recognized by psychology and social sciences, essential for human formation and development
(Guinancio et al., 2020; Wilder-Smith and Freedman, 2020). Aware of the complexity of human relationships
and the fear of being infected by a lethal virus with a high transmission rate and an unknown treatment, social
isolation and loneliness significantly increased the risk of anxiety and depression symptoms (Ribeiro et al.,
2020).

Beyond mental health symptoms, the COVID-19 pandemic scenario favoured stress episodes, such as those
resulting from prolonged isolation. The entirety of these factors directly compromised, whether in the short or
long term, mental health (Galea et al., 2020). Considering the vulnerability of the immune system, the
presence of negative emotions is a factor that weakens and promotes the threshold of feelings of anxiety,
stress, and depression (Pereira et al., 2020).

The World Health Organization (WHO, 2020), in addressing strategies for coping with social isolation and its
aftermath, advocates for a conscious consumption of information through reliable sources. This, coupled with
a balanced diet and, most importantly, adherence to regular physical activity, is recommended due to its
beneficial effects on mental disorders, as well as in the fight against chronic-degenerative diseases
(cardiovascular disease, obesity, diabetes, hypertension) that put individuals in a fragile situation against the
virus (Jiménez-Pavon et al., 2020).

According to WHO (2019) recommendations, a routine that includes continuous physical activity is a strong
ally in the prevention and control of heart diseases, diabetes, cancer, and mental disorders (anxiety, stress,
and depression), combating the decrease in cognitive loss, improving mental health, and enhancing people's
quality of life. Unfortunately, the scenario of social isolation has hindered physical movement and reinforced
a sedentary routine, the results of which will be felt soon. Through physical activity, we release a higher than
usual number of neurotransmitters and hormones, such as endorphins, resulting in a reduction and almost
negligible presence of depressive and anxious symptoms (Violant-Holz et al., 2020).

Thus, due to the magnitude of the COVID-19 pandemic and the necessity of social isolation, the mental
health symptoms related to social isolation, and the promising effects of physical exercise on mental health
are undeniable and recommended. Therefore, the present study aimed to investigate the effects of physical
activity on levels of anxiety, stress, and depression during the COVID-19 social isolation period.
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METHODOLOGY

Type of study and sample

This is a cross-sectional study with a qualitative approach. The sample consisted of 551 participants (182
males and 369 females) from 64 different cities across Brazil, selected through non-probabilistic,
convenience, and adherence sampling. Inclusion criteria for the research required participants to be currently
in isolation or to have remained in this condition for some time, and to respond to the online questionnaire in
its entirety.

The procedures adopted in the study adhered to the guidelines of Resolution 466/12 of the National Health
Council for research involving human subjects. The project obtained approval from the Ethics Committee on
Human Research at the Federal University of Pernambuco, CAE No. 46978515.6.0000.5208.

Study design

Participants were invited to participate in the research through contact on social media platforms (Instagram,
Facebook, Twitter, and WhatsApp). The invitation included an initial presentation about the research and an
online questionnaire on the Google Forms platform. Upon accessing the form, participants read the Informed
Consent Form (ICF), agreeing to the terms, ensuring anonymity, and the confidentiality of the data.

The questions were divided into sociodemographic aspects (age, gender, ethnicity, profession, city, state);
physical activity practices before and during social isolation (frequency, duration, and intensity of these
activities); COVID-19 diagnosis (current situation regarding social isolation, duration of isolation); concluding
with the Anxiety, Depression, and Stress Scale — DASS 21 (Vignola, 2013). The questionnaire was available
for 31 days (from June 29 to July 30, 2021).

To assess symptoms of anxiety, stress, and depression, the Anxiety, Depression, and Stress Scale-21
(DASS 21) adapted and validated for Brazilian Portuguese by Vignola (Vignola, 2013) was used. The DASS-
21 consists of self-report subscales containing a set of three four-point Likert-type subscales (0, 1, 2, and 3).
Each DASS-21 subscale comprises seven items designed to assess emotional states of anxiety, stress, and
depression. The result is obtained by summing the scores of the items for each of the three subscales. The
test involves the participant marking which statement applies to them over the past week. High scores on the
DASS-21 serve as an alert to professionals, as they may indicate a high level of distress for the evaluated
individual. The DASS-21 values were calculated using Cronbach's Alpha to ensure reliability, resulting in 0.92
for the Depression subscale, 0.90 for the Stress subscale, and 0.86 for the Anxiety subscale.

Statistical analysis

The data did not exhibit normality (Shapiro-Wilk) or variance homogeneity (Levene’s Test). Descriptive
statistics for age (mean, standard deviation, minimum, and maximum), sample percentages, and gender-
specific percentages indicating the occurrence of COVID-19, isolation, frequency, and level of physical
activity were presented. The Mann-Whitney test for independent samples was employed to analyse the
difference in median values of physical activity before COVID-19 and during isolation, as well as gender
stratification by anxiety, stress, and depression. A 95% confidence interval was calculated for each variable.
Data analysis was conducted using SPSS software, version 20.0 (IBM, USA), considering a significance level
of 5% (p < .05).
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RESULTS

A total of 551 volunteers participated in the study, with a mean age of 26.1 £ 7.8 years, divided by gender:
female (n = 348), with a mean age of 26.3 + 8.4 years, and male (n = 182), with a mean age of 25.6 + 6.5
years.

Table 1. Median values of physical activity before COVID-19 and during isolation, stratified by gender and
categorized by anxiety, stress, and depression.

Variables p-value
Physical Activity Before COVID-19 Group Yes (n = 323) Group No (n =228)

Anxiety 5.0£5.2 8.0+£56 234
Stress 8.0+54 11.0+56 .969
Depression 6.0£55 10.0£6.2 .005*
Physical activity in isolation Group Yes (n = 323) Group No (n = 228)

Anxiety 5.0£5.1 7.0+£58 .010*
Stress 8.0+£53 95+£59 021*
Depression 7.0+£54 8.0+6.4 <.001*
Gender Group Women (n=348)  Group Men (n = 203)

Anxiety 70+£55 30+48 .005*
Stress 10.0+£54 70+£53 348
Depression 8.0+5.9 50+54 .005*

Note. *significant difference p < .05.

Comparing participants who engaged in physical activity before COVID-19 (n = 323) and those who did not
(n =228), we observed higher levels of depression among those who did not engage in physical activity (p =
.005). When comparing individuals who engaged in physical activity during the period of social isolation
(coincidentally, also 323 participants practiced physical activity, and 228 did not), we observed a significant
pattern of results for depression. We noted higher levels in the domains of anxiety (p = .010), stress (p =
.021), and depression (p = .001) for those who did not engage in physical activity during the isolation period.
When stratifying by gender, we observed that women statistically presented higher levels of anxiety (p =.005)
and depression (p =.005) (Table 1).

80% 74%
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60% N
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20%
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Figure 1. Percentages indicating the occurrence of COVID-19, social isolation, and physical activity practice.
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Regarding the incidence of COVID-19 (Figure 1), the sample reveals that 26% of the participants reported
having contracted the disease, with 64% of this group being women. Furthermore, 38% stated that they
adhered to social isolation, with the majority being women (74%). Regarding physical activity before the
pandemic, 67% of the participants claimed to engage in it, with women taking the lead at 56%. Surprisingly,
during the period of social isolation, 59% indicated that they continued with their physical activities, with
women predominantly represented in this group, totalling 52%.

Vigorous

Figure 2. Percentages of reported high levels of physical activity.

Regarding the high level of physical activity reported by the subjects, it was observed that the majority who
reported engaging in physical activity during social isolation did so with moderate intensity (36%), with a
majority being women (59%). Additionally, 18% engaged in light activity, of which 74% were women, and
only 5% participated in vigorous activity, with the majority being women (52%) (Figure 2).

DISCUSSION

This study aimed to investigate the effects of physical activity on levels of anxiety, stress, and depression
during the COVID-19 social isolation period. The main findings of this investigation revealed that the group
engaging in physical activity during the isolation period exhibited lower levels of anxiety, stress, and
depression when compared to the group that did not engage in any physical activity. This aligns with the
recommendation of the Brazilian Society of Sports Medicine and Exercise, emphasizing the importance of
physical exercise as an alternative for improving immune function and the body's defences against infectious
agents with pandemic transmission levels, such as COVID-19 (Junior et al., 2020).

Additionally, Cardinal et al. (2015) emphasize the regularity of physical exercise as a preventive measure to
enhance and boost immune function for the entire population, as a strategy to reduce anxiety and stress.
Such measures, during periods of social isolation, should be undertaken by individuals not infected with
COVID-19 or those exhibiting symptoms similar to the infection. Exercise should be suspended, even for
those asymptomatic to the virus, and they should be promptly referred to a medical emergency unit.

However, certain recommendations must be followed and appropriately guided by professionals in the field.
Jiménez-Pavon et al. (2020), in their study, suggest that during the social isolation period, physical exercises
should be performed at home or in outdoor locations without crowds. The recommended frequency is five to
seven times weekly, with the intercalation of intensity and volume levels of training to stimulate the
cardiorespiratory system.
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Upon analysing the sample by gender, it was observed that women significantly reported higher levels of
anxiety (p =.005) and depression (p =.005). According to some studies (Lazarim, 2020; Loiola et al., 2020),
women frequently experience depressive symptoms due to their involvement in dual, and often triple, work
roles, juggling between paid employment, household chores, and childcare (Lazarim, 2020). Other
contributing factors include emotional factors (mood swings, anxiety, and stress), biological conditions
(reproductive period, pregnancy, and postpartum), and hormonal changes (PMS, perimenopause, and
menopause). Given this scenario, it is evident that women tend to exhibit greater variations in anxiety, stress,
and depression levels (Lazarim, 2020; Loiola et al., 2020).

In this perspective, physical exercise emerges as a non-pharmacological alternative for the treatment and
maintenance of mental health, offering benefits in terms of hormonal regulation and the prevention of chronic-
degenerative diseases (diabetes, hypertension, cardiovascular diseases, among others). It acts as a robust
ally in combating mental disorders (Li et al., 2020).

Justifying the regular practice of physical activity during social isolation, the present study observed that the
group maintaining physical exercise during this period showed lower levels of anxiety (p =.010), stress (p =
.021), and depression (p =.001). Similarly, Corréa et al. (2020) noted that maintaining exercise during the
pandemic reduced symptoms of stress, anxiety, and depression. This observation aligns with findings from
Cruz et al. (2021), who identified that the more active population has a 33.3% lower chance of presenting
symptoms of anxiety and stress.

The mandatory social isolation combined with the fear of contracting a lethal virus (COVID-19) has led to a
range of emotions in the population, mostly negative, such as anxiety, depression, and frustration.
Additionally, the sense of uncertainty on a global scale, not only in health but also in the economic and
financial aspects, adds concerns that impact positive emotions, such as feelings of joy, happiness, and the
pleasure of living (Li, Wang, Xue, Zhao & Zhu, 2020).

Depression, classified as a psychiatric disorder, manifests in varying degrees (mild, moderate, and severe)
with symptoms such as irritability, insomnia, and deep sadness. Characterized by mental and physical
overload, family support plays a significant role in preventing the development of feelings of incapacity and
demotivation, requiring medicinal intervention and specialized monitoring to avoid severe forms of the illness
(Junior et al., 2020). Sedentary behaviour, identified as the absence of physical activity, can be a concerning
risk factor for mental health. However, regular physical activity, in many cases, mitigates the effects of mental
disorders (Ferreira et al., 2020). In the same vein, the present study highlighted higher levels of depression
(p =.005) in subjects who did not engage in physical activity.

Itis undeniable that the COVID-19 pandemic has become a focal point of study for healthcare professionals,
and devising effective strategies to combat and prevent the disease has been a considerable challenge.
However, physical health measures, implemented through physical exercise, have proven to be the most
effective contribution during this period, positively impacting psychological well-being during isolation and
social distancing, making it less detrimental (Wang et al., 2020).

Based on these findings, it is evident that regular physical activity plays a significant role in alleviating
depressive symptoms (Maciel et al., 2021; Matsudo et al., 2020), in addition to promoting physical well-being.
Therefore, maintaining levels of physical activity during social isolation is suggested as a preventive measure
to support mental health, reducing levels of anxiety, stress, and depression (Matsudo et al., 2020; WHO,
2020).
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CONCLUSION

Based on the findings of the present study, we conclude that engaging in physical activity should occur
frequently and consistently to minimize symptoms of anxiety, stress, and depression caused by the prolonged
period of social isolation, thereby promoting mental health benefits and improving overall quality of life. It is
important to emphasize that physical exercise plays a fundamental role in physical well-being, with these
benefits extending to the treatment and care of mental health. However, the pandemic-induced isolation
marked an unprecedented and unpredictable period. Some limitations were reported in the investigation,
such as the self-reported level of physical activity, the understanding of different activity levels indicated by
the sample, and the lack of experimentation with remotely supervised physical exercise for the group
engaging in physical activity during the social isolation period. Therefore, we suggest that studies highlighting
the practice of exercise as a supportive effect in post-COVID-19 pandemic treatment be further explored to
measure the consequences of this unfortunate occurrence, which brought about numerous changes in the
daily lives of people worldwide.
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