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Abstract 

The COVID-19 pandemic altered activities of societies, forced closures at the national level in several countries, 
populations had to isolate themselves at home. Different studies have been initiated that allow us to understand the 
changes in behaviors related to physical activity and sedentary lifestyle in populations. The objective of this work was 
the analysis of the importance of physical activity in COVID-19 times. A systematic review was carried out and a 
questionnaire was applied to the population that performs physical activity in parks of Puebla City, Mexico. The results 
of the present systematic review suggest that engaging in even light physical activity during the pandemic can help 
eliminate some of the negative impacts on the health of populations. Since those who experience a decrease in physical 
activity also have higher levels of stress and anxiety. The data obtained from the questionnaire applied to the study 
population showed a participation of 54% men and 46% women, ages 14-70 years for men and 18-69 years for women. 
Regarding the time they perform physical activity, men reported 2-3 days (40.74%), 4-5 days (29.62%) and >5 days 
(29.62%), women 2-3 days (17.39%), 4-5 days (52.17%) and >5 days (30.43%). Regarding the time that men spend 
sitting <3 hours (14.81%), 4-8 hours (70.37%) and >8 hours (14.81%), women <3 hours (13.04%), 4-8 hours (65.21%) 
and >8 hours (21.73%). The variables of practiced time of physical activity, days a week, minutes a day and hours sitting 
between men and women showed no significant difference (P>0.05). It is recommended that populations get involved 
in physical activities in order to maintain a better quality of life and thus mitigate the phenomena associated with 
confinement due to the pandemic.  

Keywords:  Physical activity; COVID-19; Public health; Pandemic; Questionnaire 

1. Introduction

A global pandemic caused by the new coronavirus (COVID-19) resulted in restrictions on daily life, including social 
distancing and the closure of recreational facilities in cities and provinces, national parks and playgrounds. Confinement 
and social distancing caused by COVID-19 can influence public health. The unprecedented global confinement, with 
severe standards of confinement, may have changed physical activity and sedentary habits due to prolonged stays at 
home [1,2]. 

The COVID-19 pandemic led to physical isolation measures in many parts of the world. Global restrictions include 
staying home, unless seeking medical attention, providing care, buying food, exercising, or attending work in an 
essential service. All undergraduate college classes switched to online learning, primarily at home [3]. 

This coronavirus pandemic has imposed unprecedented restrictions on people's physical activity and routines. 
Prolonged stays at home can lead to states of fear, panic, anxiety and depression, which in turn can lead to a reduction 
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in active lifestyles. Therefore, determining the psychological response in the general population and the level of 
influence of the development of physical activity at home could be relevant during this exceptional period of quarantine 
for COVID-19 disease [4]. 

The COVID-19 pandemic requires the application of strict isolation strategies to slow the spread of the virus. However, 
the isolation of people in combination with fear of contagion, quarantine and stigma, as well as a possible overload of 
(bad) information (“infodemic”), causes chronic stress and is associated with a burden for the mental health, which 
poses risk factors for anxiety and depression. It is well known that chronic stress is an important modulator of immunity 
and therefore directly influences the probability of infection [5]. 

Social isolation during the COVID-19 pandemic includes confinement at home, which results in an increase in physical 
inactivity and sedentary behaviors, favoring physical deconditioning [6]. Physically deconditioned people have 
metabolic and systemic alterations due to lack of movement, as well as poor eating practices, consumption of alcohol 
and tobacco. The objective of this work was the analysis of the importance of physical activity in COVID-19 times.  

2. Material and methods 

2.1. Search strategy 

The development of this study was through the survey, identification, selection and analysis of the scientific production 
carried out based on the following criteria: 1) publications in article format; 2) publications resulting from empirical 
studies; 3) publications referring to the period from January 2020 to January 2021; 4) publications available in the 
electronic databases SCIELO and MEDLINE/PUBMED. 

The search descriptors in the Spanish and English language were adopted on the following terms "physical activity" and 
"COVID-19", and their corresponding scientific terms identified in the Descriptors in Health Sciences (DeCS), of the Pan 
American Organization of Health and the Medical Subject Headings (MeSH), of the National Library of Medicine, of the 
National Institutes of Health of the United States. 

The selection of the articles was carried out by two researchers independently, first analyzing the title and abstract of 
the different studies; the articles that met the eligibility criteria were analyzed in full text to confirm their relevance [7]. 
The eligibility criteria in this review were related to articles published in English and Spanish, related to our study 
objective that identified “physical activity” and “COVID-19”, theses and scientific articles of systematic review were 
excluded. 

2.2. Questionnaire 

After a review of the literature, a group of multidisciplinary scientists and academics designed the questionnaire "Habits 
of physical activity in times of pandemic" (RPATP-COVID19) ". The survey was applied to 500 people who go to perform 
physical activity in outdoor parks in Puebla City, Mexico, during the period from January to February 2021. A survey 
was designed to analyze the habits of practicing physical activity and lifestyle in order to know the keys to the 
importance of physical activity [8,9]. The questions were presented in a written format and applied in person, with 
questions related to sociodemographic and physical activity issues. 

2.3. Statistical analysis 

The variables of practiced time of physical activity, days a week, minutes a day and hours sitting, were analyzed with 
the chi-square test, with a P<0.05 significance value (INSTAT GraphPad-Software).  

3. Results 

3.1. Description of reviewed studies 

The search in the different databases yielded 223 articles related to the descriptors "COVID-19" and "physical activity", 
the duplicate articles, excluded and selected in the qualitative analysis are presented in the flow diagram (Figure 1).  
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Figure 1 Flow diagram of study selection process. 

Among the most outstanding topics of the material obtained in the databases, the following were presented: 
confinement, depression, anxiety, stress, sleep habits, tobacco, alcohol, pulmonary rehabilitation, sedentary lifestyle, 
obesity, changes in diet, risk of disease cardiovascular, processed food consumption, immune response, impact of social 
isolation and mental health. Only the studies (n = 22) that highlighted “physical activity” and “COVID-19” were included 
and their analysis allowed us to know the following trends that involve the importance of doing physical activity in 
COVID-19 times (Table 1). 

Analysis of the papers included in this review showed the following highlights: Participants reported levels of moderate 
and vigorous physical activity, sitting time, and screen time before and after COVID-19. The current public health 
guidelines, stress, loneliness, positive mental health, social connection, and symptoms of depression and anxiety were 
self-reported. They reported ≥8 hours / day of sitting. Overall, 62% of the participants were women, aged 18-24 years. 
Physical activity was lower after COVID among participants who reported being previously active, but virtually 
unchanged among previously inactive participants. Self-isolation / quarantine was associated with increased symptoms 
of depression and anxiety. Maintaining and improving participation in physical activity and limiting increases in screen 
time during abrupt social changes can mitigate the consequences for mental health [10]. 

The physical and psychological consequences of this unexpected scenario could be especially worrisome for people over 
60 years of age. This study aims to examine the psychological well-being of older adults during home isolation due to 
the COVID-19 pandemic and to investigate whether compliance with the World Health Organization global 
recommendations on physical activity for health is associated with their resilience, affection, and depressive symptoms. 
The results showed that older adults who regularly participated in vigorous physical activity and moderate-vigorous 
physical activity during their forties reported higher scores on resilience, positive affect, and fewer symptoms of 
depression [11]. 

In a sample of participants of both sexes between 18-62 years, showed an increase in body weight, which was positively 
associated with the consumption of fried foods ≥3 times a week, low water consumption and sedentary time ≥6 h / day. 
Daily alcohol consumption was associated with decreased physical activity. Eating habits, physical activity, and active 
rest can be protective factors for weight gain during COVID-19 confinement [12]. 
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Table 1 Main characteristics studies. 

Authors Setting of 
target 
population 

Study 
desing 

Sample 
size 

Age 
range 

Gender/Sex Population Recruitment 

Meyer,2020 

[10] 

United States Transversal n = 3052 18 - 24 
years 

F =  1892 

M = 1160 

General 
population 

Online survey 

Carriedo,2020 

[11] 

Spain Transversal n = 483 60 - 92 
years 

_ General 
population 

Online survey 

Reyes,2020 

[12] 

Chile Transversal n = 700 18 - 62 
years 

F = 528 

M = 172 

General 
population 

Inquiry 

Martinez,2020 

[13] 

Spain Longitudinal n = 693 _ _ General 
population 

Online survey 

Schmidt,2020 

[14] 

Germany Longitudinal n = 1711 4 - 17 
years 

_ General 
population 

Inquiry 

Schuch,2020 

[15] 

Brazil Transversal n =  937 _ 

 

F = 674 

M = 263 

General 
population 

Inquiry 

Callow,2020 

[16] 

United States 
and Canada 

Descriptive 
transversal 

n = 1046 > 50 
years 

_ General 
population 

Online survey 

Duncan,2020 

[17] 

United States Transversal n = 3971 _ F  = 3971 Adult twins Online survey 

Galle,2020 

[18] 

Italy Transversal n = 1430 20 - 26 
years 

F = 930 

M = 500 

Univesrity 
students 

Online survey 

Suzuki,2020 

[19] 

Japan Transversal n = 165 70 - 86 
years 

_ Seniors Questionnaires 

Yamada,2020 

[20] 

Japan Longitudinal n = 800 69 - 79 
years 

F = 400 

M = 400 

Seniors Online survey 

Lopez-
Sanchez,2021 

[21] 

Spain Longitudinal n = 160 18 - 64 
years 

F = 113 

M = 47 

General 
population 

Online survey 

Vancini,2020 

[22] 

Brazil Transversal _ _ _ General 
population 

Online survey 

Phillipou,2020 

[23] 

Australia Transversal n = 5469 _ 

 

_ General 
population 

Online survey 

Yang,2020 

[24] 

China Transversal n = 10000 12 - 20 
years 

_ High school 
and 
Undergraduate 
students 

Social media 

Martinez,2020 

[25] 

 

Brazil Transversal n = 1613 _ _ General 
population 

Online survey 

Rowlands,2021 

[26] 

United 
Kindom 

Transversal n = 91248 _ _ General 
population 

BioBank 

Qi,2020 

[27] 

 

China Transversal n = 645 _ _ General 
population 

Online survey 

Browne,2020 

[28] 

Not 
mentioned 

Linear 
mixed 
models 

n = 35 > 60 
years 

_ General 
population 

_ 

Pombo,2020 

[29] 

Portugal Transversal n = 2159 < 13 
years 

_ Children’s Anonymous 
survey 

Crochemore-
Silva,2020 

[30] 

Brazil Cross-
sectional 
descriptive 

n = 377 > 20 
years 

_ General 
population 

Not mentioned 

Brady,2021 

[31] 

United 
Kindom 

Transversal n = 345 > 50 
years 

_ General 
population 

Online survey 
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Confinement had a significant differential effect on the physically active participants, who experienced a significant 
decrease in their levels of physical activity, sleep quality, and well-being; while the physically inactive participants did 
not experience significant changes. The findings of this longitudinal study indicate that a period of lockdown due to 
COVID-19 had a negative impact on levels of physical activity, quality of sleep and well-being in a group of physically 
active Spanish adults. Public health authorities should be aware that people who tend to lead an active lifestyle may be 
particularly susceptible to these disorders [13]. 

In youth ages 4-17 before and during the strictest time of the first COVID-19 lockout, they showed that sports activity 
decreased while recreational screen time increased. However, a substantial increase in usual physical activities leads to 
an overall increase in physical activity among children and adolescents in Germany. The effects differ in size but not in 
direction between age groups and are stable for boys and girls. They suggest that physical activity among children and 
adolescents is highly context-dependent and mutual and does not act as a functional opposite to screen time [14]. 

Associations between moderate to vigorous physical activity and sedentary behavior with depressive symptoms were 
evaluated in Brazilians who self-isolated during the COVID-19 pandemic. Those who engaged in ≥30 minutes/day of 
moderate to vigorous physical activity or ≥15 minutes/day of vigorous physical activity were less likely to have 
depressive and anxiety symptoms. Those who spent ≥10 hours / day sedentary were more likely to have depressive 
symptoms [15]. 

Adults over the age of 50 living in North America who engaged in higher levels of physical activity experienced lower 
levels of depression-like symptoms. A hierarchical regression analysis that incorporated the intensity of physical 
activity performed (light, moderate and vigorous) in the model indicated that more light and non-moderate activity 
predicted lower symptoms of depression [16]. 

It has been established that physical distancing and other mitigation strategies from the COVID-19 pandemic can have 
unintended consequences on various health behaviors. However, different studies have shown that a perceived 
decrease in physical activity or exercise is associated with higher levels of stress and anxiety [17]. 

A study carried out on Italian students showed that all sedentary behaviors increased significantly and all physical 
activities decreased significantly during the confinement. Time spent using electronic devices showed the greatest 
increase and walking the greatest decrease. The practice of adequate physical activity during the confinement was 
mainly associated with the previous adoption of an active lifestyle. The promotion of active lifestyles during the non-
pandemic period may have had positive effects also in the event of closure [18]. 

Public health restrictions were observed to affect physical activity in the elderly, especially those who had higher levels 
of exercise / sports activity and lower health-related quality of life prior to COVID-19 [19]. 

When the changes in physical activity in older adults living in communities in Japan were investigated, it was observed 
that due to the COVID-19 epidemic, the total time of physical activity decreased significantly. This finding may lead to a 
higher incidence of disability in the near future in older people [20]. 

The study that analyzed physical activity levels in a sample of quarantined adults with chronic diseases showed that 
there was a significant decrease in moderate intensity physical activity in the participants. In addition, there was a 
significant decrease in vigorous-intensity physical activity in men with chronic diseases and in those with 
multimorbidity [21]. 

A study carried out in Brazil showed that the participants who had symptoms of COVID-19 had the highest percentage 
of level 1 of physical activity (the lowest level according to the classification used) and those who did not present 
symptoms had the highest percentage of levels 2 and 3 of physical activity. It is possible to assume that the regular 
practice of physical activity could positively impact the state of health and quality of life and be a tool in the field of 
public health to face (from the physical and mental point of view) disease scenarios requiring quarantine [22]. 

The work that sought to identify changes in eating and exercise behaviors in an Australian sample between people with 
an eating disorder and the general population, amid the pandemic outbreak of COVID-19 showed that the group of 
eating disorders, were found increased restriction behaviors, bingeing, purging, and exercise. In the general population, 
both increased restrictive behaviors and binge-eating were reported; however, respondents reported less exercise 
compared to before the pandemic [23]. 
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The study that aimed to assess changes in obesity and activity patterns among young people in China during the COVID-
19 shutdown showed that the average body mass index of all young participants increased significantly. There were 
also increases in the prevalence of overweight / obesity in youth in general, especially in high school and undergraduate 
students. Their activity patterns had also changed significantly, including decreased frequency of participating in active 
transportation, moderate / vigorous-intensity household chores, moderate / vigorous-intensity physical activity in 
leisure time, and leisure-time walks, and increased sedentary activity, sleep, and screen time [24]. 

Physical inactivity and sedentary behavior are associated with poor physical and mental health. Changes in the habits 
of the Brazilian participants who perform physical activities in relation to their practices were evaluated, due to social 
distancing measures during the COVID-19 epidemic in 2020. 79.4% reported that the measures to contain the epidemic 
had some impact on their physical activities and many had to interrupt or decrease the frequency of their practices. 
Participants who felt a greater impact of the quarantine on their physical activities tend to have a higher prevalence of 
symptoms of anxiety and depression. Individuals who practiced physical activities reported that social distance had a 
great influence on their practices. Furthermore, changes in these habits are associated with high levels of poor mental 
health [25]. 

We investigated whether the balance of physical activity and sleep/rest were associated with SARS-CoV-2 positivity and 
severity. The results highlight the importance of not only physical activity, but also quality sleep/rest and regular sleep 
/ rest patterns, on the risk of COVID-19 [26]. 

Participation in physical activity, health-related quality of life, and levels of perceived stress were explored among 
Chinese adults during the COVID-19 pandemic. Participants reported an increase in sedentary time from the pre-COVID-
19 period to the COVID-19 pandemic period. More than half of the participants (53%) reported moderate levels of 
stress. Significant correlations were observed between participation in physical activity and levels of perceived stress. 
Prolonged sitting time was also found to have a negative effect on health-related quality of life. During such periods of 
home confinement, public health strategies aimed at educating Chinese adults to improve physical activity at home may 
be necessary to maintain health at the population level [27]. Furthermore, the COVID-19 pandemic can cause unhealthy 
changes in movement behavior in hypertensive older adults [28]. 

The time allotted for physical activity during the COVID-19 pandemic was documented to be reduced compared to what 
was routinely reported on normal days. Strategies need to be found to increase children's physical activity, especially 
in families where both parents are working and have no outdoor space [29]. 

The study that analyzed physical activity in leisure time during the COVID-19 pandemic in a municipality in the state of 
Rio Grande do Sul, southern Brazil, according to sex, level of education and adherence to social distancing, showed 
marked inequalities. The prevalence of leisure-time physical activity among men was 20 percentage points higher than 
women and 40 percentage points higher among those with more education than among those with less education [30]. 

Nationwide lockdowns during the pandemic can compromise mental health and psychological well-being and limit 
opportunities for physical activity, particularly in clinical populations, such as people with rheumatoid arthritis, who 
are considered at risk for complications from COVID-19. Associations between physical activity and sedentary time with 
mental health and well-being were examined. Sedentary time was positively associated with physical fatigue. These 
findings show the importance of encouraging physical activity for people with rheumatoid arthritis during a period of 
lockdown for mental health and well-being [31]. 

3.2. Questionnaire data 

Five hundred people who attended different public parks in Puebla City, Mexico, were surveyed during the period from 
January to February 2021. Of the total number of respondents (n = 500), 54% were men and 46% women. The reported 
ages ranged from 14 to 70 years for men and from 18 to 69 years for women (Figure 2). 
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Figure 2 Mens and women distribution with respect to ages. 

Regarding the time they have practicing physical activity, the following data were reported: men with a time <1 month 
(18.51%) and a time >12 months (81.49%), women reported with <1 month (8.69%), of 1 to 6 six months (8.69%) and 
>12 months (82.62%). 

From the information referring to the days they dedicate to the practice of physical activity, the following data were 
obtained: the men reported that 2 to 3 days (40.74%), 4 to 5 days (29.62%) and >5 days (29.62%). For their part, women 
mentioned that 2 to 3 days (17.39%), 4 to 5 days (52.17%) and >5 days (30.43%). 

When reviewing the minutes they dedicate per day to physical activity, the following information was obtained: from 
10 to 30 minutes (3.70%), 30 to 60 minutes (66.66%) and >60 minutes (29.62%) for men. For women 10 to 30 minutes 
(4.34%), 30 to 60 minutes (65.21%) and >60 minutes (30.43%). 

From the information regarding the state of their physical health, the following was obtained: the men reported as bad 
(3.70%), fair (40.74%) and good (55.55%). Women reported as bad (4.34%), fair (30.43%) and good (65.21%). 

In the area related to sedentary lifestyle, the number of hours they spend sitting per day was asked, the following data 
were presented: men <3 hours (14.81%), 4 to 8 hours (70.37%) and >8 hours (14.81%). Women <3 hours (13.04%), 4 
to 8 hours (65.21%) and >8 hours (21.73%). 

The reason why men perform physical activity reported that for health (85.17%) and for competition (14.83%), women 
for health (91.30%) and for competition (8.70%). 

The variables of practiced time of physical activity, days a week, minutes a day and hours sitting between men and 
women showed no significant difference (P>0.05). 

4. Discussion 

The total number of articles (n = 223) related to the descriptors “physical activity” and “COVID-19”, n = 22 articles that 
followed the approach established in the selection guides were included in the qualitative analysis [32]. During the 
selection process, different study topics related to the descriptors established for this work were observed, highlighting 
those referring to public health and their effects on social confinement. Hence the importance of the present 
investigation, with the understanding that based on health security policies refers to the health contingency to avoid 
the contagion of COVID-19, confinement was chosen, which brings with it a decrease in physical mobility and body 
movement is concerned, with this lower energy expenditure and consequently a progressive decrease in physical 
capacities and abilities that make up the physical performance of the human being. Therefore, considering that to have 
a better quality of life it is important to attend to the level of physical health which is part of physical well-being and for 
this it is required to maintain certain standards of physical activity, physical exercise and physical conditioning, 
according to the opportunity and decision of each individual [33]. 
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Therefore, a culture of care and timely organization of physical activity in the different stages of the human being will 
favor the healthy physical state of the individual, in the situation of remaining in confinement and without a regimen or 
orientation of pertinent physical activity; there is the latent risk of significantly compromising the overall health of the 
individual [34]. 

Of the surveys that were applied (n = 500) in different public parks in the city of Puebla, Mexico, a higher percentage of 
men (54%) was observed, compared to women (46%), being a trend that does not observed behaves in the same way 
in different reports, since in a study carried out in Chihuahua, Mexico, women represented the highest percentage and 
in a study carried out with students from the National University of La Matanza, Argentina, men represented the highest 
percentage [35,36]. 

It is relevant to note that women who perform physical activity in the age range 21-50 years represented 78.24%, being 
higher than men with 48.14%. For their part, men who perform physical activity in the range of 51-70 years represented 
40.73% compared to 16.18% in women, the above is related to the physiological conditions experienced by women 
compared to men in adulthood greater, while considering the importance of physical activity in disease prevention [37-
39]. 

Therefore, optimal well-being is achieved through the combination of good physical activity habits, a balanced diet, and 
prudent rest. In addition to the above, personal responsibility for the care or prevention of minor illnesses must be 
incorporated, as well as knowing when professional medical attention is needed. However, just as in timely medical 
care, there must be timely physical activity care, and in times of pandemic, it is a good time to do so and acquire a culture 
of physical activity, only then are results and benefits achieved with a relationship positive and significant on physical 
health and consequently a necessary mental health in these times [40]. 

Regarding the time they have been practicing physical activity, the time they spend per week / minutes, the data are 
variable with respect to what has been reported in studies prior to the pandemic [13]. And in the area related to 
sedentary lifestyle there is a correspondence with the increase in the time spent without physical activity [10]. 

In this specific attention to prevent the spread of contagion by COVID-19, important attention must also be given to 
physical well-being, both current and future, since reflection leads us to that from now on everything related to health 
will be oriented towards preventive and primary care either in the private or public sectors [41]. 

Regarding the realization of physical activity, it is important to emphasize that once it is decided to do it, it must be 
considered without respite that it be guided by qualified personnel since they will be careful to prescribe, advise and 
moderate optimally, always attending and observing the pedagogical and methodological principles of the prescription 
of exercise and physical conditioning, since it is required that the components of the physical load be observed, such as: 
type of exercise, duration of the exercise, intensity, number of exercises carried out, frequency in perform them, as well 
as the progression once the body's adaptations to the execution process begin and continue over time [42]. 

5. Conclusion 

Finally, considering the most appropriate type of exercise in times of pandemic, we must not forget that attending to 
the physical strength of the body puts us on the sidelines of strengthening the quality of life, however if what is proposed 
is to favor prevention systems in the acquisition of diseases airways, one of the most recommended types of exercise 
will be moderate intensity aerobic exercise since it is emerging as the most optimal to avoid an aggravation of symptoms 
or signs that affect the airways, since its main adaptation will be closely linked to these tissues of the cardiorespiratory 
system and at the same time strengthen the immune system.  
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