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ABSTRACT

Objective: To evaluate and synthesize the scientific evidence in relation to the recommendations on the
practice of physical activity during and after the pandemic period. Methods: A search was carried out
with the Medline/Pubmed, Cochrane, Web of Science and Scopus databases, and manual searches in jour-
nals, in the references of the selected studies, in addition to the use of pre-print studies. The initial search
totaled 1026 records and after applying the filters, 321 publications were selected. After the exclusion by
title, summary, duplicates and full reading, 13 publications remained, in addition to another 10 studies
selected manually, totaling 23 publications. Results: After analyzing the results, the evidence was catego-
rized according to: the effects of physical exercise on viral respiratory infections, the impact of COVID-19
in relation to physical inactivity, physical and mental health and recommendations on regular physical
activity during the COVID-19 pandemic and recommendations on post-pandemic physical activity. Con-
clusion: Most evidence recommends regular moderate physical activity during and after the pandemic.
However, more specific recommendations on intensity, type of exercise, sets and duration of training need
further investigation.

Keywords: exercise; coronavirus; coronavirus infections; exercise therapy.

RESUMO

Objetivo: Avaliar e sintetizar as evidéncias cientificas com relacio as recomendacdes sobre a pratica de
atividade fisica durante e apos o periodo da pandemia. Métodos: Realizou-se uma busca junto as bases
Medline/Pubmed, Cochrane, Web of Science e Scopus, e buscas manuais em periddicos, nas referéncias
dos estudos selecionados, além da utilizacdo de estudos pré-print. A busca inicial totalizou 1026 registros
e apos a aplicacio dos filtros, 321 publicagdes foram selecionadas. Apds a exclusio por titulo, resumo, du-
plicatas e leitura na integra restaram 13 publicag¢des, além de mais 10 estudos selecionados manualmente,
totalizando 23 publicagdes. Resultados: Apds analise dos resultados, as evidéncias foram categorizadas de
acordo com: os efeitos do exercicio fisico sobre infecgdes respiratérias virais, o impacto da COVID-19 em
relacdo a inatividade fisica, satde fisica e mental e recomendagdes sobre a atividade fisica regular durante
a pandemia da COVID-19 e recomendacdes sobre atividade fisica pds pandemia. Conclusio: A maioria das
evidéncias recomendam a realizacdo de atividade fisica moderada regular durante e apds a pandemia.
No entanto, recomendagdes mais especificas sobre a intensidade, o tipo de exercicio, séries e duracao do
treino precisam de maiores investigacoes.

Palavras-chave: exercicio fisico; coronavirus; infec¢des por coronavirus; terapia por exercicio.
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Introduction

Coronavirus (COVID-19) emerged in late December 2019, in the city of Wuhan
in China, as the leading cause of viral pneumonia [1-3] and spread rapidly across the
country and all continents in the world [2,4-6]. In March 2020, the World Health Or-
ganization (WHO) declared the SARS-Cov-2 virus to be a global pandemic [3,7].

The current COVID-19 pandemic presents an unexpected public health chal-
lenge. Ambitious measures are being implemented worldwide by governments, non-
-governmental organizations, and individuals to delay the spread of the virus and
prevent overloading the health system [8]. However, much remains to be done to
“flatten the curve” and mitigate the impact of the coronavirus [9].

The transmission of SARS-Cov-2 occurs mainly from the respiratory spread
from person to person (people in close contact or through respiratory droplets pro-
duced when an infected person coughs or sneezes) and, to a lesser extent, from con-
tact with infected people, surfaces or objects [1,10]

Clinical conditions such as hypertension, respiratory, cardiovascular and me-
tabolic diseases are important risk factors for severity in COVID-19 [11,12]. Current
studies point to potential risk groups: the elderly [11,13,14], young adults, obese in-
dividuals with the comorbidities described above, chronic diseases with hemodyna-
mic and immunological repercussions [6,15].

According to Carda et al. [16], COVID-19 has different clinical manifestations
and the most observed are: 1) mild: no dyspnea, no low blood oxygen saturation
(SatO2), with or without fever spikes, loss of smell and taste; 2) moderate: dyspnea
during light or strenuous activities, SatO2 94% to 98%, and radiological signs of pneu-
monia; 3) severe: dyspnea, SatO2 < 93%, respiratory rate (RR)> 30/min, radiological
progression of the lesions, need for O2 supplementation, possibly with non-invasive
ventilation; and 4) critical: patients need mechanical ventilation.

Physical activity helps to improve immunity in the prevention and comple-
mentary treatment for chronic diseases and viral infections such as the new corona-
virus [1,6,11,17-22]. The protective effect of exercise on the immune system is crucial
to adequately respond to the threat of COVID-19 [15,21,23].

Regular physical activities of moderate to vigorous intensity, according to
the guidelines of the American College of Sports Medicine (ACSM), will improve
the immune responses to infections; decrease chronic low-grade inflammation, and
improve immunological and inflammatory markers in various disease states, inclu-
ding cancer, HIV, cardiovascular disease, diabetes, cognitive impairment, and obesity
[21,23].

To fight sedentary lifestyle and improve physical and mental health, ACSM
[24] recently released a guide suggesting that moderate-intensity physical activity
(PA) should be maintained in the COVID-19 quarantine, emphasizing the importance
of every physically active minute for health. The guidelines, in the current situation,
suggest 150 to 300 minutes per week of aerobic physical activity of moderate intensi-
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ty and two sessions per week of muscle strength training [11,24].

This recommendation is also for people in social distance who are not infec-
ted with COVID-19 and people who are infected but remain asymptomatic. If symp-
toms persist, exercise should be stopped and the individual should seek medical ad-
vice [25].

Although containing the virus as quickly as possible is an urgent public heal-
th priority, there are few guidelines for the public on what people can or should do
in terms of maintaining their daily exercise or physical activity routines [26].

Given the concerns about the increasing spread of COVID-19, it is imperative
that infection control and safety precautions, as well as appropriate recommenda-
tions for physical exercise, be followed [26].

In view of the world pandemic of COVID-19 and the inevitable need of the
population to remain active mainly through physical activity, the present study aims
to evaluate and summarize the scientific evidence on the recommendations for enga-
ging in physical activity and exercise during and after the pandemic COVID-19.

Methods

The stages of this review were conducted based on methodology that provi-
des synthesis of knowledge and applicability of results of significant publications to
practice [27].

The review followed the following stages: formulation of the guiding ques-
tion; selection of studies based on the year of publication and title; selection of stu-
dies by their abstracts and selection by the full text; and afterwards, extraction of
data from the studies included; evaluation and interpretation of results, and, finally,
presentation of the review of the knowledge produced [28].

Selection of studies

The literature survey was carried out in the Medical Literature Analysis and
Retrieval System Online (MEDLINE) databases through the National Library of Medi-
cine (PUBMED), Cochrane Central Register of Controlled Trials, Web of Science, and
Scopus. Other sources were also searched: journal hand-searching, references descri-
bed in the selected studies, and use of unpublished material (pre-print).

The initial search identified 1026 records and after applying the filters, 321
publications were selected. After removing duplicates, manual screening was per-
formed and those that were not relevant were excluded. Selected publications were
assessed in full text for eligibility. Those that did not meet the inclusion criteria were
excluded. Ten (10) publications were included by journal handsearching and referen-
ces in the selected and pre-print studies. The selection of publications is described in
the flowchart (Figure 1).
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Search strategy

The search was carried out by trained researchers with experience in the topic
of the articles. The searches were carried out in April 2020. The descriptors selected in
the Health Sciences Descriptors (DeCS) and Medical Subjetc Headings (MeSH) were:
exercise, coronavirus, covid-19, and coronavirus infections, as described and presen-
ted together with the search strategy in Chart 1. From this search, publications for
complete reading that met the inclusion criteria for this review were selected. Regar-
ding the scientific analysis of publications, according to Qualis CAPES and SCImago
Journal Rank (SJR), it was observed that 52.2% were classified as belonging to extract
A by Qualis CAPES and 34% of publications were classified as belonging to quartile 1
(Q1) according to SJR.

Chart 1 - Controlled descriptors used to build the search strategy in the Medline/Pubmed, Cochrane,
Web of Science, and Scopus databases

Database Search strategy

((“Coronavirus” OR “Coronaviruses” OR “Deltacoronavirus” OR “Deltacoronaviruses”
OR “Covid-19” OR “2019 novel coronavirus disease” OR “COVID19” OR “COVID-19
pandemic” OR “SARS-CoV-2 infection” OR “COVID-19 virus disease” OR “2019 novel
coronavirus infection” OR “2019-nCoV infection” OR “coronavirus disease 2019” OR
“coronavirus disease-19” OR “2019-nCoV disease” OR “COVID-19 virus infection” OR
“Coronavirus Infection” OR “Infection, Coronavirus” OR “Infections, Coronavirus” OR
Medline/ | “Middle East Respiratory Syndrome”)) AND (“Exercise” OR “Exercises” OR “Physical
Pubmed | Activity” OR “Activities, Physical” OR “Activity, Physical” OR “Physical Activities” OR
“Exercise, Physical” OR “Exercises, Physical” OR “Physical Exercise” OR “Physical Ex-
ercises” OR “Acute Exercise” OR “Acute Exercises” OR “Exercise, Acute” OR “Exercises,
Acute” OR “Exercise, Isometric” OR “Exercises, Isometric” OR “Isometric Exercises”
OR “Isometric Exercise” OR “Exercise, Aerobic” OR “Aerobic Exercise” OR “Aerobic
Exercises” OR “Exercises, Aerobic” OR “Exercise Training” OR “Exercise Trainings” OR
“Training, Exercise” OR “Trainings, Exercise”)

#1 - “Coronavirus” OR “Covid-19” OR “covid19” OR “Coronavirus Infections” OR
“Middle East Respiratory Syndrome” OR “MERS” OR “Corona virus” OR “2019-nCoV”
OR “SARS-CoV” OR “MERS-CoV” OR “Severe Acute Respiratory Syndrome”

#2 - “Exercise OR Exercises” OR “Physical Activity” OR “Activities, Physical” OR “Ac-
tivity, Physical” OR “Physical Activities” OR “Exercise, Physical” OR “Exercises, Phys-
ical” OR “Physical Exercise” OR “Physical Exercises” OR “Acute Exercise” OR “Acute
Exercises” OR “Exercise, Acute” OR “Exercises, Acute” OR “Exercise, Isometric” OR
“Exercises, Isometric” OR “Isometric Exercises” OR “Isometric Exercise” OR “Exercise,
Aerobic” OR “Aerobic Exercise” OR “Aerobic Exercises” OR “Exercises, Aerobic” OR
“Exercise Training” OR “Exercise Trainings” OR “Training, Exercise” OR “Trainings,
Exercise”

Cochrane

#3 - #1 AND #2
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Chart 1 - Continuation

Database Search strategy

Scopus

“Coronavirus” OR “Coronaviruses” OR “Deltacoronavirus” OR “Deltacoronaviruses”
OR “Covid-19” OR “2019 novel coronavirus disease” OR “COVID19” OR “COVID-19
pandemic” OR “SARS-CoV-2 infection” OR “COVID-19 virus disease” OR “2019 novel
coronavirus infection” OR “2019-nCoV infection” OR “coronavirus disease 2019” OR
“coronavirus disease-19” OR “2019-nCoV disease” OR “COVID-19 virus infection” OR
“Coronavirus Infection” OR “Infection, Coronavirus” OR “Infections, Coronavirus”
OR “Middle East Respiratory Syndrome” AND “Exercise” OR “Exercises” OR “Physical
Activity” OR “Activities, Physical” OR “Activity, Physical” OR “Physical Activities” OR
“Exercise, Physical” OR “Exercises, Physical” OR “Physical Exercise” OR “Physical Ex-
ercises” OR “Acute Exercise” OR “Acute Exercises” OR “Exercise, Acute” OR “Exercises,
Acute” OR “Exercise, Isometric” OR “Exercises, Isometric” OR “Isometric Exercises”
OR “Isometric Exercise” OR “Exercise, Aerobic” OR “Aerobic Exercise” OR “Aerobic
Exercises” OR “Exercises, Aerobic” OR “Exercise Training” OR “Exercise Trainings” OR
“Training, Exercise” OR “Trainings, Exercise” AND ( LIMIT-TO ( PUBYEAR, 2020 ) )

Web of
Science

#1 TS=(“Coronavirus” OR “Coronaviruses” OR “Deltacoronavirus” OR “Deltacoro-
naviruses” OR “Covid-19” OR “2019 novel coronavirus disease” OR “COVID19”
OR “COVID-19 pandemic” OR “SARS-CoV-2 infection” OR “COVID-19 virus disease”
OR “2019 novel coronavirus infection” OR “2019-nCoV infection” OR “coronavirus
disease 2019” OR “coronavirus disease-19” OR “2019-nCoV disease” OR “COVID-19
virus infection” OR “Coronavirus Infection” OR “Infection, Coronavirus” OR “Infec-
tions, Coronavirus” OR “Middle East Respiratory Syndrome”)

Indices=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Tempo estipulado=Todos
os anos

#2 TS=("Exercise” OR “Exercises” OR “Physical Activity” OR “Activities, Physical”
OR “Activity, Physical” OR “Physical Activities” OR “Exercise, Physical” OR “Exer-
cises, Physical” OR “Physical Exercise” OR “Physical Exercises” OR “Acute Exercise”
OR “Acute Exercises” OR “Exercise, Acute” OR “Exercises, Acute” OR “Exercise, Iso-
metric” OR “Exercises, Isometric” OR “Isometric Exercises” OR “Isometric Exercise”
OR “Exercise, Aerobic” OR “Aerobic Exercise” OR “Aerobic Exercises” OR “Exercis-
es, Aerobic” OR “Exercise Training” OR “Exercise Trainings” OR “Training, Exercise”
OR “Trainings, Exercise”)

Indices=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Tempo estipulado=Todos
os anos

#3 #2 AND #1

Indices=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Tempo estipulado=Todos
os anos

Source: Author 2020

Eligibility criteria

Full articles in English, Spanish, or Portuguese related to the effects of exer-
cise and recommendations on PA during and after the COVID-19 pandemic were in-
cluded. The evidence included original articles and consensus, reviews, editorials,

interviews, in addition to studies in the pre-publication phase (pre-print).

Data extraction

The summary included the extraction of the following data: authors and year
of publication, type of study, objective, and evidence. Finally, the results relevant to

current knowledge on the study topic were evaluated for producing evidence.
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Results

The search identified 1026 records and after applying the filters, 321 publica-
tions were selected. Two-hundred ninety-seven (297) studies were excluded by title,
abstract, duplicates, and after reading full-text articles. At the end, 13 publications
made up the sample and were analyzed, in addition to another 10 pre-print studies
hand selected. Figure 1 (Prisma Flow) describes the path taken to select the studies,
according to the consulted basis.

According to the descriptors used in the research, 118 publications were iden-
tified in Medline/Pubmed, 12 in Cochrane, 43 in Web of Science and 853 in Scopus.
Figure 1 shows the search strategy after applying the filters in the Prisma Flow dia-

gram.
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S Pubmed Cochrane Science Scopus
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E | | ! |
&
3
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— Records excluded by title. abstract. and duplicates (N= 292)
[~
0
S
L%
-E L 4
5 Records screened and selected by title or
abstrict
(N =18)
S
—
-
- L | Fulktext articles excluded (N=05)
=2
A=
o , =
Chen et al {2020) Stndies included manually (n=
Chen et al "(2020) 10)
\ / v Fallon (2020)
- - Goethals et al. (2020 Cheval et al. (2020)
Studies included Hall et al. (2020) Ferreira et al, (2020)
(N=1% Hammmami et al, (20209 Frithauf et al, (2020}
c - Jiménez-Pavon (2020) Halabachi et al. (2020)
g Studies included by * Laddu et al. (2020 #» Jakobsson et al. (2020)
= handsearching Rahmati ¢ Hossein (2020) Oliverra Neto et al, (20200
E (N=10y Simpson ¢ Katisanis 2020 Pitanga et al. (20207
-— Song et al (2020 Raiol (2020)
Zbinden-Foncea (2020) Rodrigues et al. (2020)
Zhu W (2020 Shirvani ¢ Rostamkhani (2020)

N\ J
Source: Author, 2020 adaptation by Moher et al. (2008) [29]
Figure 1 -Flow diagram of article selection (Prisma Flow)

106



A narrative synthesis of the selected publications was carried out, presenting
the scientific evidence on physical exercise and COVID-19 and the main recommen-
dations for physical activity during and after the pandemic. Data extraction was per-
formed with a specific instrument, containing information about authors; year of
publication; journal, database, Qualis, SJR, as well as the identification of the scien-
tific evidence of the selected studies. The included reports were organized in tables

according to the identified variables.

Chart 2 - Synthesis of the reports included in the integrative review, according to author/year of pu-

blication, journal, database, Qualis and SJR

Rev Bras Fisiol Exerc 2021;20(1):101-124

Al;tl?];)ﬁézéz;()f Journal Databank Qualis SJIR
. Journal of Sport and Health |Pubmed/Medline
Chen* et al. (2020) Science Web of Science e Scopus A3 Q10.98
Pitanga et al. | Arquivos Brasileiros de Car- .
(2020) diologia Preprint B1 Q3 0.41
Hall et al. (2020) Progress  in Cardiovascular | Pubmed/Medline Al Q1 2.79
Diseases Scopus
Laddu et al. (2020) Progress  in Cardiovascular | Pubmed/Medline Al Q1 2.79
Diseases Scopus
Jakobsson et al. |Frontiersin Sports and Active . )
(2020) Living Preprint SQ
Jiménez-Pavon et |Progress in Cardiovascular |Pubmed/Medline Al Q1 2.79
al. (2020) Diseases Scopus )
S(;)Zeothals et al. JMIR Aging Pubmed/Medline SQ -
Pubmed/Medline
Zhu W (2020) Jscélil;r:i of Sport and Health Web Of Science E Sco- A3 Q10.98
pus
Journal of Environmental Re- | Pubmed/Medline
Song et al. (2020) search and Public Health Scopus A2 Q2 0.82
Cheval etal. (2020) | Sport aRxiv Preprint SQ -
Ferreira et al. |Arquivos Brasileiros de Car- .
(2020) diologia Preprint B1 Q3 0.41
Friihauf et al . . .
(2020) Current Issues in Sport Science | Preprint SQ -
Raiol (2020) ggﬂlvljm Journal of health Preprint B3 -
Oliveira Neto et al. | Revista Brasileira de Fisiolo- Preprint A3 )
(2020) gia do Exercicio P
é%irol)guez et al. E)egvilj.ta Espanola De Cardio- Preprint A4 02 0.58
Hammami et al, . . Web of Science
(2020) Managing Sport and Leisure SCOPUS SQ Q30.29
Australian Journal of General .
Fallon et al. (2020) | Practice / Australian Family gg:;llzd/Medlme SQ Q20.32

Physician
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Chart 2 - Continuation

Author/ year of .
publication Journal Databank Qualis SJR

Rahmati-Ahma-
dabad; Hosseini | Obesity Medicine Pubmed/Medline B1 Q30.22
(2020)
Zbinden-Foncea et . .
al. (2020) Obesity Pubmed/Medline A2 Q12.12
Simpson & Katisa- | Brain, Behavior, and Immuni-
nis (2020) ty Scopus Al Q1 2.66
Halabchi et al. |Asian Journal of Sports Med- .
(2020) icine Preprint A4 Q30.43
Shirvani e Ros- - .. .

Journal of Military Medicine Preprint SQ Q4 0.19

tamkhani (2020)

Journal of Sport and Health | PUBMED/MEDLINE
Science SCOPUS

* Preprint: study hand selected (Preprint means pre-publication: a scientific study that has not yet
been published). SQ: Without QUALIS; Source: Author, 2020

Chen?etal. (2020) A3 Q10.98

Table II shows that the journals that published articles on the topic are dis-
persed. Two journals (Progress in Cardiovascular Diseases and Journal of Sport and
Health Science) published 03 articles each, making 26.6% of the total articles selec-
ted. Of these journals, 47.83% are indexed in Pubmed/Medline and 43% in Scopus
and, it is noteworthy that some journals are indexed in more than one database.

Taking into account Qualis Capes (Brazilian journal evaluation system) and
SJR (a measure of the scientific influence of academic journals that accounts for the
number of citations received by a journal and the importance or prestige of the cited
journals), we found that 52.2% were classified as Qualis A and, 8 journals, 34.8%, were
classified and qualified as Q1 by SJR.

After analyzing the results, four thematic categories emerged, which were
characterized below and presented according to their scientific evidence on physical
activity and COVID-19 in Table III:

a) Effects of physical exercise on viral respiratory infections;

b) Impact of COVID-19 related to physical inactivity, physical and mental health;
¢) Recommendations on regular physical activity during the COVID-19 pandemic;
d) Recommendations on post-COVID-19 physical activity.
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Chart 3 - Systematization of the main evidence on physical activity related to COVID-19

Author

Halabchi
et al. 2020

[1]

Study type

Informa-
tion Article

Objective

Check in the field of
sports and exercise me-
dicine whether PA is
appropriate during the
outbreak of COVID-19.

Evidence

Low to moderate intensity exercise is recommen-
ded for healthy or asymptomatic people. For peo-
ple with upper respiratory tract infection (IRS)
with symptoms limited to the neck, a 10-minute
running test is suggested to assess the general
condition and, if signs are deteriorated, physical
activity should be prohibited until full recovery.
For people with IRS (symptoms below the neck)
PA should be banned until full recovery.

Laddu et
al. 2020

[19]

Comment

Strengthen the benefits
of regular PA in impro-
ving immune function
and reducing the risk,
duration or severity of
infections.

Evidence suggests the regular PA (~ 150 min per
week) of moderate intensity for optimal immu-
ne support. However, even acute sessions of PA
showed protection against viral infections, su-
pporting the idea that just moving more in the
form of structured activity every day can be an
important strategy to optimize immunity and
prevent or mitigate the severity of the infection..

Shirvani
e Ros-
tamkhani
2020 [30]

Narrative
Review

Analyze the main con-
siderations about PA
during the COVID-19
outbreak.

Healthy or asymptomatic individuals may exer-
cise moderately. People with mild symptoms of
the upper respiratory tract may perform PA sli-
ghtly with caution. Suspected symptoms of Co-
vid-19 (eg, fever, severe sore throat, body aches,
shortness of breath, general fatigue, chest cou-
gh) should avoid exercise.

Simpson
& Katisa-
nis 2020

[23]

Point of
view

Inform about the need
to maintain the recom-
mended exercise levels
during the COVID-19
pandemic to improve
immune function.

It has been found that high levels of cardiores-
piratory fitness and exercising with moderate to
vigorous intensity can improve immunological
responses to vaccination, reduce chronic low-
-grade inflammation and improve various im-
munological markers.

Zhu 2020
[31]

Interview

Should you exercise
during the coronavi-
rus outbreak, and if so,
how?

Dr Woods says it is safe to exercise during the
coronavirus outbreak. However, if the person is
sedentary, they should not overdo the exercises
and those who have already been infected with
COVID-19 can exercise moderately, as long as
the symptoms of the upper respiratory tract are
mild.

Song et
al. 2020

[14]

Review

Summarize the current
literature on the effects
of PA on influenza or
pneumonia and deter-
mine the most appro-
priate form of PA in the
elderly.

Literature review demonstrated that moderate
long-term aerobic exercise can help to reduce
the risk of influenza-related infection, impro-
ve immune responses and vaccination against
pneumonia in the elderly. In addition, tradi-
tional Asian martial arts can also contribute to
some related benefits.
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Author  Study type Objective Evidence
Provide useful infor-|Following the recommendations of the WHO,
mation on home PA for | children and young people (5 to 17 years) shou-
sedentary people, inclu- | 1d perform 60 min / week of daily PA with aero-
H..amma— ding children and ado- | bic exercises of moderate to vigorous intensity
mi et al., lescents during the cur- | in addition to muscle and bone strengthening
2020 [32] | Comment rent pandemic or other | three times a week. For adults and the elderly,
outbreaks of infectious | daily PA for 75 min / week is recommended with
diseases. aerobic exercises of vigorous intensity or 150
min / week of moderate intensity, with muscle
strengthening twice a week.
Provide recommenda-| For additional health benefits, 300 minutes of
tions for maintaining [ moderate PA or 150 minutes of vigorous intensi-
and performing PA as |ty per week is recommended. A combination of
Jakobs- N a means of _preventing rr%uscle s_trengthening e.xercises, walking, clirr.1—
son et dl. Opxr.uon t'he dech.ne in metajbo- bing stairs and performmg ho.usehold cbores is
2020 [33] article | lic agd 1mmur.1010g1cal also recT)mmer.lc.led to maintain PA d}lr.mg the
functions during CO- [ coronavirus crisis. In the case of exercising out-
VID-19 doors you should keep your distance from other
people. Intense exercise for an extended period
should be avoided.
Clarify the effects of | During Social Distancing, physical exercises
physical exercise during | should be performed at home or outdoors,
COVID-19 related to im- | avoiding crowds. It is recommended 5 to 7 days
Raiol munity, disease control, | a week with adjustments in the volume and
Review | functional capacity and [ intensity of the training. Resistance exercises
2020 [25] .
mental health. must be inserted at least 2 to 3 days a week.
The intensity should be moderate in order to
maximize the positive effects on the immune
system.
Report the impact of co- | The intersection between the current risks of
ronavirus in relation to | health complications and the mortality rates as-
people's physical inac- | sociated with COVID-19 and the current state of
Hall et al. Comment tivity and sedentary [ physical inactivity and sedentary behavior can-
2020 [34] behavior. not be ignored. We must take this opportunity
as valuable lessons from this outbreak and im-
prove human's health outcomes and resilience
during future pandemics.
Verlf.y Whe.ther the hlgh Given the positive effects of moderate doses of
Zbinden- cardloresl?lratory fit- exercise on selected immune markers associated
ness provides some pro-| . . .
Foncea et . . i .| with many disease states, it is suggested that
Review |tection against pro-in- . .. . ) .
al. 2020 physical training and high levels of cardiorespi-
[6] flamrr.latory' responses ratory fitness are likely to be immunoprotective
after infection by SARS |. . . ;
CoV -2 in patients infected with SARS-CoV-2..
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Chart 3 - Continuation

Objective

Assess the impact of
the quarantine period
on the organizations of
the PA program and on
the physical and mental
health of French elderly
people.

Rev Bras Fisiol Exerc 2021;20(1):101-124

Evidence

This study suggests that COVID-19 affected,
before quarantine measures, the number of PA
programs in groups of elderly people. A national
policy to support elderly adults for PA at home
seems essential to help them integrate simple
and safe ways to stay physically active at home.
Before the quarantine measures, COVID-19 af-
fected the number of elderly people attending
PA programs. This was mainly due to the fear of
meeting potentially infected people.

Suggest PA as therapy
to fight the physical
and mental effects of
COVID-19 with focus on
the elderly.

Physical exercise becomes essential for the elder-
ly during quarantine, because it maintains the
physiological function and reserve of most or-
ganic systems, contributing to the fight against
the physical and mental consequences and the
severity of COVID-19.

Guidance on the need
for regular PA and cau-
tion during the CO-
VID-19 crisis.

Regular PA at home is an important strategy for
healthy living during COVID-19. At least 30 mi-
nutes of moderate PA should be performed every
day and/or at least 20 minutes of vigorous PA
every two days. A combination of both intensi-
ties is recommended in addition to muscle stren-
gthening regularly.

Highlight the impor-
tance and propose sug-
gestions for continuing
PA and reducing seden-
tary behavior during
the pandemic of the
new coronavirus in Bra-
zil.

Evidence based on the literature confirms the
importance of engaging in PA during COVID-19,
with mild to moderate intensity/duration, prefe-
rably in an open environment, or even indoors.
Furthermore to emphasize the need to reduce
the time spent sitting, lying down or reclining
in front of the television, computer and the like,
with the exception of hours of sleep, thus redu-
cing sedentary behavior.

Author  Study type
Goethals ..
oetha Qualitative
etal. 2020
research
[35]
Jiménez-
-Pavon et| Special
al. 2020| comment
[13]
Chen et ..
Opinion
al. 2020 .
article
[26]
Pit .
ttanga Point of
etal. 2020 .
view
[37]
Cheval et e
eva e Longitudi-
al. 2020 nal Stud
[38] y

Assess whether chan-
ges in PA and sedentary
behaviors during CO-
VID-19 quarantine are
associated with chan-
ges in mental and phy-
sical health.

Differences in PA and sedentary behaviors were
assessed before and during the quarentine.
Changes in PA and sedentary behaviors during
confinement are associated with changes in
physical and mental health. Ensuring sufficient
levels of PA and reducing sedentary time during
confinement can benefit individuals' health
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Chart 3 - Continuation

Author  Study type

Oliveira
Neto et
al. 2020

[39]

Opinion
article

Objective

Propose to integrate
physiological and psy-
chobiological aspects
of how physical exerci-
se can be prescribed at
home in the face of so-
cial isolation worldwi-
de.

Rev Bras Fisiol Exerc 2021;20(1):101-124

Evidence

Considering the physiological aspects, a pres-
cription model that encourages the performan-
ce of at least 150 minutes of moderate intensity
aerobic exercise and considers the possibility of
performing strength exercises for the main mus-
cle groups. Behavioral and motivational aspects
should be considered alongside the physiologi-
cal variables as one of the major challenges, gi-
ven the need to conduct training with little or
no face-to-face supervision, which can increase
behavioral difficulties (for example, habit) to
practice physical exercises.

Fallon et
al. 2020

[18]

Editorial

Present varied and
adapted forms for phy-
sical exercise at home
during the COVID-19
pandemic.

Aerobic exercise can be done using stairs and in-
clines; running on the spot; home exercise bikes,
treadmills and running machines; or laps from
the backyard pool. Strengthening activities can
be performed through exercises against body
weight, such as squats, push-ups, abdominals
and calf raises at the edge of a stair or incline.

Ferreira
etal. 2020

[11]

Editorial

Encourage the mainte-
nance of a physically ac-
tive routine by the po-
pulation as a preventive
measure for health and
coping with COVID-19

Behaviors and attitudes that will help in main-
taining a physically active life, physical and
mental health are recommended to the popu-
lation: performing physical activities that are
pleasurable; perform activities of daily living
such as cleaning, maintenance and organization
of domestic spaces; playing and exercising with
children, adolescents and pets; avoid sedentary
behavior, reduce the time spent using electronic
devices, and set aside a few minutes for stret-
ching, relaxation and meditation.

Rodri-
guez et
al. 2020

[15]

Editorial

Reinforce the need for a
new strategy to achieve
a healthy level of physi-
cal exercise during CO-
VID-19.

The authors recommend moderate forms of exer-
cise, such as low to moderate resistance sports
(running, Nordic walking and fast walking in
parks, trails and forest roads with flat terrain
and affordable). Muscle strengthening activi-
ties and other types of physical activity that can
be done at home or outdoors, at a safe distance
from others.

Rahma-
ti-Ahma-
dabad &
Hosseini
2020 [40]

Mini Re-
view

Sugere uma abordagem
conservadora sobre o
uso de exercicios de alta
intensidade sobre fato-
res inflamatorios e imu-
nologicos.

Com base em evidéncias indiretas, o exercicio fi-
sico de alta intensidade pode ser prejudicial (es-
pecialmente em pessoas obesas) e agravar o virus
COVID-19. No entanto, o exercicio de intensida-
de moderada deve ser recomendado como uma
maneira nao farmacoldgica, barata e viavel de
lidar com o virus COVID-19.
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Author  Study type

Frihauf
etal. 2020

8]

Editorial

Objective

Present scientifically-
-based interdisciplinary
recommendations  for
exercising during CO-
VID-19

Rev Bras Fisiol Exerc 2021;20(1):101-124

Evidence

The authors recommend moderate forms of exer-
cise, such as low to moderate resistance sports
(running, Nordic walking and fast walking in
parks, trails and forest roads with flat terrain
and affordable). Muscle strengthening activi-
ties and other types of physical activity that can
be done at home or outdoors, at a safe distance
from others.

Chen et
al. 2020

[41]
Opinion
article

Present actions and pre-
cautions for the return
of Chinese school-age
children and adolescen-
ts to physical activity

With the return to school activities there is a
need for public health to ensure that all Chinese
children and youth effectively overcome the im-
posed restrictions that limited exercise, partici-
pating in the recommended levels of PA during

after COVID-19.. the school day. This resumption of regular exer-
cise can help students recover from the stress
and anxiety they experienced while in quaran-

tine.

Source: Author, 2020

Discussion

Effects of physical activity on viral respiratory infections

The main question in sports and exercise medicine is whether physical acti-
vity is appropriate during the viral respiratory tract epidemic or not [1]. Studies have
indicated that exercise performed at moderate intensity has positive effects on the
immune system’s responses to viral respiratory infections [17,19,23,30,41-43] and is
associated with several anti-influenza benefits, including reduced risk influenza and
the increase in vaccine efficacy rates [21,23,30,31].

After moderate intensity physical activity, an increase in the count of neu-
trophil and natural killer cells (NK) is detected, and an increase in the salivary con-
centrations of IgA [42,43]. Moderate physical activity increases stress hormones and,
thus, reduce excessive inflammation [43] and lead to increased immunity against vi-
ral infections by altering the responses of Th1/Th2 cells [42].

To study this situation more deeply, Song et al. [14] summarized the current
literature on the effects of exercise on influenza or pneumonia in the elderly to de-
termine the appropriate exercise that contributes to beneficial clinical outcomes for
this population. The results confirmed that aerobic exercise with moderate intensity
can help to reduce the risk of influenza-related infection, improve immune responses
to influenza and pneumonia vaccine in the elderly. Even traditional Asian martial
arts can also contribute to some related benefits.
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Impact of COVID-19 on physical inactivity and physical and mental health

The COVID-19 pandemic appears to have a major impact on physical activity
behaviors worldwide, forcing people to remain self-isolated in their homes for a pe-
riod. These acts will negatively affect people’s physical activity behaviors [25,32,33].

Currently, the world lives with two concomitant pandemics. Although of a
different nature, the physical inactivity pandemic has been present in society for
some years and becomes even more worrying, given that COVID-19 is making people
move less than before, bringing the risk of worsening the situation with resuming to
normality. The interaction between the current risks of health complications and the
mortality rates associated with COVID-19 and the current state of physical inactivity
and physical inactivity cannot be ignored. Therefore, global society needs to esta-
blish great effort to encourage people to engage in physical activity after COVID-19,
or at the very least to maintain at the level they had before the pandemic. In this way,
they will avoid a possible vicious cycle in which current and high standards of phy-
sical inactivity and sedentary behaviors worsen the impact of future pandemics [34].

The impact of a sedentary lifestyle may be less for children and young adults,
but much more decisive for at-risk populations, which include older people (+ 60
years), presenting obesity, diabetes, hypertension, cardiovascular disease, history of
smoking, and chronic obstructive pulmonary disease (COPD) [6].

Because of the higher risk of COVID-19 infection, older people need to stay
at home, making physical activities during quarantine crucial to avoid sedentary li-
festyle [35]. How will the elderly maintain their independence and mental wellbeing
after ending the quarantine if they have no appropriate promotion of physical acti-
vity at home?

In this sense, Goethals et al. [35] conducted a qualitative study to assess the
impact of quarantine on the program of the French Federation of Physical Education
and Voluntary Gymnastics and on the physical and mental wellbeing of older adults.
They also looked at the alternatives that could be offered to this population to avoid
a sedentary lifestyle. The research was carried out using semi-structured interviews
with managers of the PA programs for the elderly and sports coaches who supervise
these programs. The results of the study suggested that COVID-19 affected the num-
ber of PA programs in the elderly groups even before the quarantine measures were
implemented. It was found that the elderly expressed the need to exercise at home
during quarantine despite the decline in participation in physical activities before
isolation measures due to fear of contact with infected people. Therefore, the au-
thors recommend assistance to help the elderly to engage in simple and safe ways to
remain physically active during the pandemic and a national policy to support this
population to exercise at home [35].

For this population, Jiménez-Pavon et al. [13] propose a more precise pres-
cription and recommendation to ensure an appropriate exercise program, which is
designed to maintain or improve the main components of health-related physical
fitness during COVID-19 through regular participation in moderate-intensity aero-
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bic exercise, muscle strengthening, balance, coordination, and stretching activities.

Another risk group, vulnerable to respiratory infection and adverse effects of
COVID-19 are obese, overweight, and insulin-resistant people with diabetes. These
individuals usually have low-grade chronic inflammation characterized by elevated
levels of various pro-inflammatory cytokines. Considering that the COVID-19 pro-
gression depends largely on the individual’s initial health status and the immune
response triggered by the infection, it is suggested that previous physical training
and high levels of cardiorespiratory fitness by moderate intensity aerobic training are
probably immunoprotective in patients infected with SARS-CoV-2, especially those
with these chronic comorbidities [6]. Thus, as exercise of moderate intensity can in-
crease the immune response and reduce the patterns of pro-inflammatory cytokines,
it is recommended for this population to carry out moderate regular physical acti-
vity in a safe environment combined with an adequate diet to promote beneficial
effects on immune function and health maintenance avoiding the complications of
COVID-19 [36].

Recommendations on regular physical activity during the COVID-19 pandemic

Due to the global increase in the pandemicg, it is essential to follow the mea-
sures of infection control and safety. Thus, staying at home is a fundamental safety
principle that can limit the spread of infections [26]. However, staying at home for
a long time can intensify behaviors that lead to a sedentary lifestyle and contribute
to anxiety and depression, which can result in a series of chronic health conditions
[26,33]. For this reason, it is important that the population be informed about the
need to reduce sedentary behavior during the period of social isolation [37].

In this regard, maintaining regular physical activity and exercising routinely
in a safe home environment is an important strategy for a healthy life during the
coronavirus pandemic [26]. The same authors, following the guidelines of the US
Department of Health and Human Services, recommend at least 30 minutes of mo-
derate physical activity every day and/or at least 20 min of vigorous physical activity
every other day, in addition to regular strengthening exercise [26]. It is suggested
that children, the elderly, and people who have already had symptoms of coronavirus
infection or are susceptible to chronic cardiovascular or pulmonary disease should
seek guidance from specialized health professionals on the safety of physical activity
[26,31].

Cheval et al. [38] found that changes in physical activity and sedentary beha-
viors during lockdown are associated with changes in physical and mental health.
The authors assessed differences in physical activity and sedentary behaviors before
and during the lockdown in a total of 267 (1st wave of COVID-19) and 110 parti-
cipants (2nd wave of COVID-19) who live in France or Switzerland. Based on the
results, the authors reinforce that ensuring sufficient levels of physical activity and
reducing sedentary time during the lockdown can benefit health of individuals.

It is important to underline the reasons why regular exercise should not be
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interrupted during the COVID-19 pandemic. For this purpose, Raiol et al. [25] studied
the beneficial effects of exercise for people in social distance, addressing aspects of
immunity, disease control, functional capacity, and mental health. After analyzing
the literature, the authors suggested that, during social distance, physical exercises
should be performed at home or in open-air places without crowds. The frequency
should be 5-7 days a week for aerobic exercises and, at least, 2-3 days a week for mus-
cle strengthening exercises, both with moderate intensity, in order to maximize the
positive effects on the immune system.

Based on proven evidence, Laddu et al. [19] extend the benefits of regular
physical activity to improving immune function and reducing the risk, duration, or
severity of viral infections. Therefore, they recommend the usual practice (~ 150 min
per week) of moderate intensity physical exercises to obtain ideal immune support.
However, evidence strengthens that even acute PA sessions can protect people from
viral infections [45], agreeing with the view that moving daily in a structured man-
ner can optimize immune system functions and prevent or mitigate the severity of
infection, especially among vulnerable and immunocompromised populations.

Consistent with available evidence and the similarity of some of the signs
and/or symptoms of COVID-19 with the H1N1 virus, moderate exercise may be re-
commended during the outbreak for healthy or asymptomatic individuals. People
with mild symptoms of the upper respiratory tract (eg, runny nose, nasal congestion,
mild sore throat) may exercise lightly with precautions [30]. It is worth mentioning
that prolonged exercise programs or high intensity training without adequate re-
covery can cause immunodepression and increase susceptibility to pathogens and
infectious diseases [19,23,30,31,41,42,45,46].

Oliveira Neto et al. [39] proposed an exercise prescription during the CO-
VID-19 pandemic, integrating the physiological and psychobiological aspects, con-
sidering the barriers confronted by the population in the face of social isolation
worldwide. They recommend a prescription that encourages at least 150 minutes of
aerobic exercise with moderate intensity complemented with strength exercises for
the main muscle groups. The authors emphasize the importance of behavioral and
motivational aspects alongside physiological variables as one of the major challen-
ges, given the need to train with little or no face-to-face supervision, which can in-
crease behavioral difficulties (for example, habit) to exercise.

In conformity with the WHO recommendations, Jakobsson et al. [33] highli-
ght the benefits of PA during the COVID-19 pandemic in the respect that “doing
something is better than doing nothing”. They also establish the following recom-
mendations: avoid prolonged sitting time; reduce sedentary lifestyle with brief acti-
ve breaks during the day; accumulate at least 150 minutes of moderate intensity PA
or 75 minutes of vigorous intensity per week; use training applications to monitor
PA and/or follow online exercise classes to motivate exercise; include cardiovascular
and muscle strengthening exercises; always be cautious and aware of your own limi-
tations, and do not exercise with infection symptoms.
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Hammami et al. [32] present useful information for daily home PA for seden-
tary people during the pandemic, extending the recommendations to children and
adolescents. Children and young people (5 to 17 years old) should perform 60 min/
week of daily PA with aerobic exercises of moderate to vigorous intensity in addition
to muscle and bone strengthening three times a week. For adults and the elderly
(>17 years), they recommend 75 min/week of daily PA with aerobic exercises of vi-
gorous intensity or 150 min/week of moderate aerobic intensity, with muscle and
bone strengthening twice a week. They also recommend that people remain active
by exercising at home. In this respect, different types of activities can be scheduled,
including aerobic exercises using stationary bikes or rowing ergometers, strength
training with body weight, exercises based on dance, and active games.

Fallon et al. [18] increase the types of exercises to be performed at home du-
ring the COVID-19 pandemic. A simple search on the Internet or YouTube will reve-
al many home programs for dance, aerobics, yoga, Pilates, strength, and stretching
exercises. Aerobic exercise can be facilitated by the use of stairs and inclines; running
on the spot; home bikes, treadmills; or laps around the backyard pool. The stren-
gthening activity can be performed through bodyweight exercises such as squats,
push-ups, abdominal work, and stair or inclination calf raises are also useful. Simple
household items such as full water bottles and cans or food packages can be used
as overload. However, Simpson and Katisanis [23] maintain that it is probably un-
necessary to use specialized technology and equipment to remain physically active
during the coronavirus outbreak, since exercising at home or outdoors through fast
walks, climbing stairs, working in the yard/house and/or playing active games can
be equally effective using online exercise platforms in this period.

To better cope with the social isolation, Ferreira et al. [11] proposes to the po-
pulation some behaviors and attitudes that will help in maintaining an active life and
improving physical and mental health: performing pleasurable physical activities,
exploring the best available spaces and materials; perform routine activities such as
cleaning, maintenance and organization of domestic spaces; playing and exercising
with children, adolescents, and pets (so that energy expenditure is higher than in the
resting condition); avoid sedentary behavior, alternating sitting or lying down with
periods of PA, reducing the time spent using electronic devices [37], and allowing a
few minutes for stretching, relaxation, and meditation activities [11].

Due to the increased need for exercise during the quarantine, Jiménez-Pa-
von et al. [13] made a critical analysis of the most appropriate recommendations
for exercising, especially for the elderly population and adjusted and increased the
international recommendations on PA for the current situation. The authors suggest
an increase to 200 to 400 minutes per week, spread over 5 to 7 days to compensate for
the decrease in normal daily levels of PA. In addition, a minimum of 2-3 days a week
of resistance training may be recommended, in addition to daily stretching routines
and balance and coordination exercises at least twice a week, which are distributed
among the different training days. Pitanga et al. [37] recommend the duration of
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approximately 30 to 60 minutes a day for each exercise session. The control of exerci-
se intensity is crucial to avoid harmful effects and promote the improvement of the
immune system. For this purpose, during quarantine times, moderate intensity (40
to 60% of heart rate reserve or 65 to 75% of maximum heart rate) should be the best
option, especially for the elderly [13].

Rodrigues et al. [15] analyzed the recommendations for performing PA in
health institutions during the pandemic period, inside and outside Spain. In gene-
ral, all entities provide the same general recommendations: stay active at home, take
short breaks, and avoid a sedentary lifestyle. They also reinforce that, to remain active
during lockdown, the population must carry out multifunctional programs for the
whole body, which include aerobic exercises, muscle strengthening, balance and stre-
tching, in addition to cognitive tasks that are strongly recommended for the elderly.
However, none of the institutions makes specific recommendations about series and
repetitions, intensity or frequency, and most recommend the use of online classes or
mobile applications [15].

Considering PA outside the home environment, publications based on scien-
tifically sound findings and observing the current rules of social distance recommend
the permission of moderate outdoor sports activities (such as running, walking, and
cycling) and park trails, hiking trails, and forest roads on easy terrain [8,48]. The re-
sults of a recent study on the aerodynamic effects of movement carried out through
a computer simulation of fluid dynamics, in the absence of head wind, tail wind, and
cross wind, point to the need for additional precautions of social distance for outdo-
ors activities and sports. Distances of 05 meters must be kept when walking fast at
4 km/h and 10 meters when running at 14.4 km/h. In addition, people should avoid
walking or running directly behind the main person and keep a distance of 1.5 m in
an alternating or side-by-side arrangement [49].

Some indirect evidence shows that moderate PA can be recommended as a
non-pharmacological, inexpensive, and feasible way of facing COVID-19 infection.
However, high-intensity exercise can be harmful and exacerbate the infection, espe-
cially in patients at risk. This is probably due to the oxidant production and the su-
ppression of the immune system. Thus, the recommendation of these exercises needs
further investigation [40,47]. The results of a recent systematic review have shown
that long, intense exercise can lead to higher levels of inflammatory mediators, whi-
ch can lead to an increased risk of injury and chronic inflammation. However, mode-
rate or vigorous exercise with appropriate rest periods can be significantly beneficial
for improving immune function [47].

According to Zhu [31], it is safe to exercise during the coronavirus outbreak.
However, there may be some additional precautions to reduce the risk of transmis-
sion. For social exercisers, it is opportune to limit exposure to symptomatic exercise
partners and in some cases, it may be appropriate to use a mask during exercise to
avoid exposure.
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Azizi et al. [50] present some recommendations to athletes and non-athletes
during the COVID-19 pandemic to maintain good health conditions for a future re-
turn to activities: regular physical activity of moderate intensity avoiding extreme
physical efforts; aerobic or resistance activities in safe environments, respecting the
recommended social distance; disinfection of the training equipment; no physical
activity in case of fever or other suggestive symptoms; choose to perform physical
activity at home through safe, simple physical exercises that are easy to perform and
adapt; avoid drinking alcohol, and maintain quality sleep.

Specifically related to strength and power training, with equipment and load
variety, in order to limit access to training sites due to the COVID19 pandemic, Gui-
maraes-Ferreira and Bocalini [51] present practical recommendations for strength
training in the home environment during the pandemic to maintain physical fitness
and reduce the deleterious effects of detraining. These authors recommend perfor-
ming exercises using your own body weight, household items and, when accessib-
le, dumbbells, and elastic bands. For low loads (30-50% of 1 maximum repetition),
the series should be performed to concentric failure to optimize gains in strength
and muscle mass. Exercises should be performed on most days of the week (>5 days/
week), in combination with domestic and leisure activities that involve the move-
ment of the whole body. To maintain and/or develop muscle power, ballistic move-
ments should be included with or without external loads.

Recommendations on physical activity after COVID-19

An important situation to be discussed is the maintenance or return to PA
during or after an upper respiratory tract infection. Halabchi et al. [1] are based on
evidence about the neck check rule. If symptoms of upper respiratory tract infection
are limited to the neck, including coughing, sneezing, and sore throat, the individual
is asked to run for 10 minutes. If the general condition and signs are deteriorated,
physical activity should be prohibited until full recovery. If the conditions do not
change after 10 minutes of running, the person may return to physical activity of low
to moderate intensity (below 80% of VO2 max). However, due to the new COVID-19
characteristics and its negative effect on the immune system and rare cardiac compli-
cations, including myocarditis, more caution is required regarding the continuation
of exercise in symptomatic patients [1].

Therefore, people who have already been infected with influenza, severe acu-
te respiratory syndrome (SARS), or the current COVID-19 can exercise moderately as
long as they have mild symptoms of the upper respiratory tract (for example, runny
nose, nasal congestion, mild sore throat ). However, physical exercise is not recom-
mended for people with symptoms of severe sore throat, body aches, shortness of
breath, general fatigue, chest cough or fever [30]. It is recommended to seek medical
attention if you experience these symptoms [31]. In general, recovery from respira-
tory viral infections takes 2 to 3 weeks, which corresponds to the time for the immune
system to generate cytotoxic T cells needed to clear the virus from infected cells. After
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this period, when the symptoms disappear, it is safe to start exercising regularly in a
progressive manner [31].

With regard to school-age children and adolescents returning to PA after
COVID-19, Chen et al. [41] point out that with the resumption of school activities,
public health need to ensure that all children and youth effectively overcome the
imposed restrictions that limited exercise. Children should participate in the recom-
mended levels of PA during the school day, including the time they spend in physical
education classes. This return to PA can help students recover from the stress and
anxiety they experienced while in quarantine. Thus, restoration of daily physical and
sports activities must be progressive, starting with short periods of activities more
attractive to children and young people and gradually increasing the number of days
and the amount of time for participation, so that eventually it will be enough to meet
the guidelines, minimizing the risk of injury after lockdown [41].

There are two limitations in this research. First, the absence of randomized
clinical trials and the scarcity of studies with experimental design, with little metho-
dological rigor on the current topic, making it impossible to determine the validity
of methods and results. Second, it refers to publications about different populations
due to the emergence of the topic under study.

Conclusion

Regarding the effects of exercise on viral respiratory infections, the evidence
points to the positive effects of exercising in an appropriate manner with moderate
intensity in the responses of the immune system, which may contribute to the reduc-
tion of inflammation and the risk of infection.

With respect to the impact of COVID-19 related to physical inactivity, physi-
cal health and mental wellbeing, the results show a negative impact of physical inac-
tivity and sedentary lifestyle during and after the pandemic, with a greater effect on
populations at risk, especially the elderly.

In relation to the recommendations on regular PA during COVID-19, it is evi-
dent that moving daily in a structured way, by exercising, can optimize the functions
of the immune system and prevent or mitigate the severity of the infection, especially
in the most vulnerable populations. In this sense, most recommendations are for PA
of moderate intensity during the period of social isolation. Aerobic exercises 5-7 days
a week are suggested, muscle strengthening exercises at least 2-3 days a week, and
coordination, balance, and mobility exercises. Prolonged exercise programs or high
intensity training without adequate recovery to avoid immunosuppression and gre-
ater susceptibility to infections are contraindicated. Physical outdoor activities are
recommended if additional precautions for social distance are taken.

The analysis of the evidence in the present study shows a lack of publications
that focus on determining the intensity of exercises during the pandemic, as well as
specific recommendations on series and repetitions. Caution is required regarding
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the return, maintenance, and continuity of PA after COVID-19, mainly due to the
negative effect on the immune system and cardiac complications caused by the virus.
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