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Abstract 

COVID-19 is an infectious and contagious disease, caused by the SARS-CoV-2 virus. Due to 
the rapid spreading of the virus and its lethal consequences, the WHO declared a pandemic. 
One of the main strategies to treat and prevent the spreading was the stay home safe, a social 
isolation situation that was accompanied by the closing of fitness gyms, city parks and facilities 
proper to exercise. This context promoted an increase in home fitness programs and in the 
search for information online regarding exercise and health. So, the objective of this study was 
to understand the effects of the pandemic on physical activity behavior and online information 
search regarding exercise programs. Data collection was through a google forms questionnaire, 
all procedures were approved by the University ethics committee and we collected data from 
1065 participants. Our results showed that the participants main behavior was maintained, 
80.7% of our sample were active before the pandemic and only 9.7% of this group stopped 
being active. On the other hand we registered 7% of participants that started exercise after the 
pandemic installation. Information about exercise was searched outside social media by 49.6% 
of the participants with 32.5% using social media. 56.1% would look only for professional 
advice, interestingly 11.4% of the participants were active without any kind of advice. We 
concluded that Covid-19 pandemic installation affected negatively the population physical 
activity behavior and increased awareness about the importance of exercise as a health strategy. 
Key Words: COVID-19 pandemic; social isolation; physical activity; exercise online 
information; exercise prescription; exercise immunology. 
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 COVID-19 is an infectious and contagious disease, 
caused by the SARS-CoV-2 virus (Syndrome of acute 
respiratory disease – Corona Virus – 2). The rapid and 
uncontrolled spread of COVID-19 in the world, its 
consequences for health, gravity and lethality, led, on 
March 11, 2020, the Director General of the World 
Health Organization (WHO) to declare it as a 
pandemic.1 Diagnosis, screening, hospitalization,  costs 
of treatment and of providing essential supplies and 

health items for medical staff and those in quarantine 
have put a lot of economic pressure on countries. The 
effects have resulted in job losses, social consequences 
of the lockdown and psychological consequences of 
physical inactivity.2 
According to the European Health Report,3 the direct 
effects of COVID-19 are overwhelming and, 
understandably, have been the focus of many studies. In 
addition, insights continue to emerge about how the 
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pandemic is affecting not only the health of those 
infected with SARS-CoV-2, but also the health of the 
population at large. During the stay-at-home period the 
general population tends to adopt a sedentary lifestyle, 
which is a well-known factor, together with obesity, 
cardiovascular disease, depression and anxiety, 
associated with the increased lethality of COVID-19. 
The studies, reported by Panayotov K. in the paper 
"Covid-19 and current issues in EU health policy",4 
underline that the measures imposed to stop the spread 
of the virus, such as stay-home orders, school closures 
and physical distancing, can affect health in many ways. 
The importance of keeping a physically active lifestyle 
routine during the period of social distance, as a 
protective measurement to physical and mental health, 
became of greatest importance because physical activity 
is a well stablished non-pharmacological strategy to 
prevent and treat several diseases, whether they are of 
physical, metabolic and/or psychological nature (Luan 
et al., 2019).5 Bonnar-Kidd et al., 2009,6  before the 
boom of the social media, was already worried about the 
quality of the online information available on physical 
activity. The authors state a Latin phrase that is still true 
these days. The sentence “permissum quaero caveo”  
means that the searcher is the one that needs to be aware 
of the information that he/she is consuming. Perhaps 
this is more real nowadays where the amount of not 
specialized gurus multiply as much as the population 
desire for esthetic. It is important to emphasize the 
effects of physical exercise in the immunological 
system. It is also a fact, in the scientific literature, that 
regular moderate intensity physical exercise improves 
immune competence, even decreasing the incidence of 
transmissible diseases such as COVID-19 (Wu et al., 
2020).7 A serious and professional information was 
published by The ACSM (2020).8 They published a 
guide that suggests that moderate or intense physical 
activity must be maintained during the social distance 
and quarantine period, evidencing the importance of 
each and every minute of activity to health. Therefore, 
the question that prompted this study was if and how the 
population is keeping physical activity in this critical 
period and where they are finding the information to do 
it properly, specifically the source and quality of online 
information that is searched by those that remained 
active. 

Materials and Methods 
This study was approved by the Committee of ethics in 
human research of São Judas University under the 
protocol number 31696620.0.0000.0089. 
The sample was composed of 1100 participants that 
answered an online questionnaire (Google forms) about 
the amount of physical activity and online information 
about it. They were all over 18 years old, with 681 
women and 384 men. The sample was randomly 
obtained from the research team personal contacts and 
statistical power was not calculated. 

Subjects were included if they were over 18 years old, 
had access to an internet connection and to the form 
with the questions. They also had to mark the yes box, 
in the “are you willing to participate in the study” 
question after reading the informed consent form.  
Subjects were excluded if they had any problem of 
understanding the questions proposed, that would be 
verified if they produced an answer that was not related 
to the questionary. Duplicated answers were excluded. 
35 from the 1100 participants were excluded. 
We used the SPSS program to organize the descriptive 
data. After that, samples that were compared using the 
McNemar repeated measures test. Qui Squared 
association test was also used with several variables. 
The significance level was set to 0.05.   

Results and Discussion 
We built a questionnaire made up of many different 
aspects. We begin here by describing the results related 
to the amount of physical activity (active or inactive and 
how much time per week they spent exercising). The 
results in Figure 1 show a significant decrease in the 
duration of physical activity after the onset of the 
pandemic. Before the pandemic 80.7% of participants 
were active, while 19.3% sedentary. After the start of 
the pandemic, 71.0% were active and 29.0% were 
sedentary for a reduction of 9.7%. Most participants 
maintained their pre-pandemic behavior. Those who had 
exercised remained active (63.9%), those who had not 
exercised remained sedentary (12.3%). However, some 
of the sedentary participants started the activity (7%), 
while others who had been active stopped (16.7%). 
Figure 2 shows that the already physically active 
individuals, activity time followed the distribution: 30% 
of them did up to 1.5 hours of exercise, 22% did 1.5 to 2 
hours and a half and 48% did more than 2 and a half 
hours a week. For those who started being active after 
the pandemic: 47% of previously sedentary participants 
started doing up to 1.5 hours of exercise, 25% started 
doing 1 hour and a half to 2 and a half hours and 28% 
started doing more than 2 and a half hours a week. 
There is a significant association between those 
individuals who started exercising and shorter exercise 
intervals, as expected, and there is also a significant 
association between participants who stayed active and 
longer intervals. 
Another set in the questionnaire concerned which 
source of information was used for home exercises or 
who they would ask for advice (Figure 3). All 
participants who maintained their exercise routines and 
those who started exercising (n=756) were asked a few 
questions about where and from whom they sought 
information about the exercises. Of all these 
participants, 6.5% were exercise professionals, yet only 
0.4% would seek out more information on social media. 
In any case, social media is the main source of 
information for online exercise recommendatios. 32.5% 
of the participants stated that they have looked for 
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information in this source. Within this group, 17.6% 
searched social media from fitness professionals, 2.5% 
used the same source but would also accept advice from 
amateurs. 12.0% would search for both, professionals or 
not, and 0.4% would seek information on social media 
even though they were health experts. Most of the group 
(49.6%) said they would get information outside of 
social media, but always online. Of these, 6.3% would 
seek information without concern even if the subjects 
who would have provided it were not professionals; 
4.8% would inquire with professionals or non-
professionals, and fortunately, 38.5% of participants 
would only seek information with exercise 
professionals. However, 11.4% of participants reported 
being physically active without seeking advice. 
The objective of this study was to investigate the effects 

of the pandemic caused by Covid-19 in the physical 
activity behavior and the source and quality of online 
information regarding exercise that is searched by those 
that remained active. COVID-19 pandemic started on 
March 2020, with some serious consequences and 
developments from there. Parallel to the understanding 
and definition of the medical procedures used to contain 
and treat the disease, other elements that composed the 
context in that moment had strong influence over the 
population behavior. COVID-19 pandemic was caused 
by a virus, but its consequences developed to several 
different areas of health. This clustering of health 
related aspects led us to consider the COVID-19 a 
syndemic instead of a pandemic, as presented by Singer 
and Clair (2003),9 due to the complex interaction 
between the original problems caused by the virus 

 
 
Fig 2. Physical activity: time per week. 

 
 
Fig 1. Level of physical activity before and after the onset of the pandemic. 
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infection and the other problems that appeared from 
there. One of these secondary problems is the reduction 
in the amount of physical activity that was done by the 
population. This happened because one of the easiest 
and most effective strategy to avoid the spread of the 
virus, that was imposed to the population was the social 
distance and the stay home safe strategy. In a broad 
sense, the population was oriented not to live their 
houses, or to do so only for essential reasons, for at least 
4 months. Work was mostly carried out remotely and 
services and non-essential commercial establishments 
were closed. Social distance and the stay home safe 
strategy influenced directly the level of physical activity 
that was done spontaneously. Even being short and of 
low intensity, physical activity was done in professional 
day to day activities or even in leisure time activities. 
Those spontaneous activities were part of people’s 
metabolic and physical fitness level and we believe that 
it had a positive impact on the health of those 
individuals (independent of the health condition they 
had at that time). Reduction of this specific physical 
activity level, along the psychological effects of a 
sudden lifestyle change and moreover with the threat of 
contamination with a virus with no known treatment and 
cure, certainly affected people’s life in a negative way. 
Muscle weakness due to physical inactivity can cause 
severe damage to health. Gonzales et al. (2022)10 
showed that risk factors for weakness muscle can be 
classified as modifiable and no modifiable. Modifiable 
risk includes hyperglycemia and other critical diseases. 

Dunton et al., 2020 stated that the physical activity 
pattern decreased in the USA during the first two 
months of pandemic.11 A 21% decrease was registered 
for walking and 46% decrease was registered for 
moderate intensity exercises. This decrease of moderate 
intensity exercises is probably related to the fact that 
gyms and other facilities where these types of exercises 
were usually done were closed. Another reason why the 
amount of time of exercise decreased, pointed out by the 
authors, is the intention of people to prevent the spread 
of Covid-19. Amini et al., (2020)12 showed a decrease 
of 67.5% when considering the METS per minute per 
week, in a group of 1200 people, with a steeper decrease 
of men and older people. The main causes listed by the 
authors were the closing of fitness gyms, other exercise 
specific structures and lack of safety to walk or ride a 
bike in the area where the study was carried out, 
although this last argument, according to the authors, is 
a problem older than the pandemic installation.  Another 
study that evaluated the effects of COVID-19 pandemic 
in psychological aspects of the population and 
connected these effects with regular physical activity 
was the study published by Alsharji (2020).2 This study 
evaluated the prevalence of depression and anxiety in 
the population during the pandemic. With more than 
50% of the participants reporting increased anxiety and 
more than 60% reporting depression, the incidence of 
anxiety was bigger among women and younger 
individuals with low educational level while incidence 
of depression was bigger among women and older 

 

 
 
Fig 3. How subjects acquire information about physical activity. 
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individuals, with lower levels of education and married. 
Both conditions, anxiety and depression were related to 
a lower level of physical activity. Furthermore, the 
complexity of the symptoms and the clinical variability 
produced by COVID-19 require study of these 
symptoms’ physiopathological repercussions, one of the 
most relevant of which is damage in respiratory 
function. A study realized by Lopez-Vinã et al. (2022)13 
generated preliminary findings of neurophysiological 
and sonography data through diaphragmatic assessment. 
Conversely, we do not observe relevant differences in 
the latency because of the variability in the length of the 
thorax among the patients included in the study. The 
amplitude of the motor evoked potentials evinces 
individual variability driven by Body Mass Index and 
diaphragmatic fat storage, and thus, the main parameters 
assessed stem from the percentage of variation between 
both phrenic nerves, compromising breathing. We also 
registered a reduction in the number of active people 
after the pandemic onset. However, although we had a 
large group of participants that responded the 
questionnaire, we had 80.7% of our participants active 
before the pandemic, and this number reduced around 
10% only after the pandemic. Comparing to the 
numbers presented, the amount of people, in our 
research that remained active was high.  
So, the next question that we asked was where people 
got information about exercise to keep active or to know 
what to do to start a home fitness program. To begin the 
information debate, 97% of the participants stated they 
knew that regular exercise practice would be good for 
their organisms and for their immune system and that 
would protect them somehow in case they were 
contaminated by COVID-19.  
The idea that regular exercise practice may influence 
positively the immune system is a very popular fact, 
known by a lot of people [Nieman DC, Wentz LM, 
(2019)14 Fisher et al., (2011)15]. However, regular 
physical activity behavior is not widespread as it should 
be (Zenko et al., 2019).16 

 The pandemic might have influenced this idea, when 
health is at stake, information on how to improve or 
maintain a good health becomes very important. Social 
media and the pandemic combined, definitely had a role 
in spreading the information that once was available 
only for health professionals (Gottlieb and Dyer, 
2020),17 and that might have stimulated people to keep 
active or start a fitness program or any physical activity, 
even at home. Another important element in this context 
is the information that subjects with comorbidities 
would be more affected by Covid-19 [(Zhengtong and 
Shubin, (2021)18; Jordan et al., (2020)19 and (2021)20], 
this additional threat might be another source of 
incentive to begin a physical activity program.  This 
information is corroborated by our data on the Chi 
squared test that shows a significant association 
between positive influence on the immune system and 
keeping active or starting an exercise program. That 

meant that people that knew, or learned, about this 
relationship between a good immune system and regular 
exercise would either maintain an active routine or start 
a program, despite the difficulties caused by the 
pandemic installation and the stay home safe direction.  
The need of exercise, as a health strategy and the 
different context imposed over the society, the social 
isolation, directed people to social media as a source of 
information, both, for usual information and for exercise 
information. We understand that because of the 
pandemic and the social isolation all participants that 
reached for information about exercise, used some kind 
of online strategy. That might include video calls, 
recorded classes, youtube videos, instagram videos and 
other different forms. So, we divided social media, the 
most popular companies such as facebook or instagram 
or twitter, from other forms of online content. One 
intriguing information that we found is that around 11% 
of the participants did exercise without any information. 
Although it is a small proportion, it meant almost 100 
subjects. It is difficult to understand that even with a 
very large amount of information available in the 
internet some people still would exercise without any 
kind of advice. However, because social media is so 
abundant in content these days, one important concern 
is about the quality of this information. Social media is 
a lot more about socializing than it is about publishing 
good quality information. People publish in social 
media for visibility and followers, that means that a 
person with a beautiful body might be an inspiration 
source, but it doesn’t mean that the publisher knows 
how to teach other people about exercise with safety 
and effectiveness. Yet, there are some good 
professionals that use social media as a tool to spread 
good quality information. Our results showed that most 
of our participants searched for information outside 
social media. We still found that almost one third of our 
participants (32.5%) would go for social media to look 
for information or prescription about exercise, with 
17.6% looking for professional advice. From almost 
half of our participants that would look for information 
online, but outside social media, almost 40% of them 
would look for professionals as a source of information. 
Those data added gave us a 56% of 80% of the total 
participants, that would search information only with 
professionals, either on social media or not. Gotllieb and 
Dyer (2020)17 published an article where they discuss 
the role of social media as a source of information, 
especially regarding the COVID-19 pandemic. The 
article is about medical professionals, but surely what 
they propose is useful in our context. The authors 
propose some ideas such as a system of certification 
done by a third party to help inform the public about the 
quality of the information. They also suggest expanding 
the reach of experts on social media through lists of 
experts and sharing their messages. Another interesting 
suggestion is to work with the social media companies 
to adapt the algorithms to show reliable information at 
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the top of the searches and finally, one last suggestion is 
that the publishers would make their credentials, area of 
work and conflicts of interests, available, so the user can 
contextualize the publications. All these suggestions 
make a lot of sense when we understand the power of 
social media and the influence that it has on physical 
activity behavior as we showed with our results. They 
are even more important when we consider the number 
of participants that looked for professional information 
regarding exercise. Our data shows a picture of physical 
activity behavior and how they would obtain 
information about exercise when in social isolation. 
Although these data were obtained during the COVID-
19 pandemic and in its context, our results brought 
interesting insights on the quality of information 
regarding exercise that is searched online, the 
importance of social media in connecting people and the 
behavior of physical activity of people when conditions 
are not ideal. COVID-19 pandemic was a catastrophic 
event that required social isolation and shut down 
several different exercise facilities. That generated 
negative consequences to both, mental and physical 
health. At the same time, the need to have a strong 
immune system, and to keep a healthy mind increased 
the awareness of regular physical activity as a cheap and 
effective health strategy. Social isolation changed 
exercise routines to home exercise programs and that 
was accompanied by a large wave of online 
information, not only about COVID19 but also about 
how to exercise at home. We understand social media as 
an important player in this context but we gladly 
observed that most of the participants of this study 
looked online for professional exercise advice. We 
understand that online information is a powerful tool 
that might be used to keep people active, stimulate 
people to start exercise and to disseminate the well 
stablished benefits of regular exercise to the immune 
system and that was magnified by the COVID-19 
pandemic. 

List of acronyms 
COVID-19 - Coronavirus disease 2019 
METS - Metabolic Equivalents 
SARS-CoV-2 virus - Syndrome of acute respiratory 
disease – Corona Virus 
WHO – World Health Organization 

Contributions of Authors 
All authors helped to collect the data obtained in the 
schools mentioned. All authors have read and approved 
the final edited typescript.  

Acknowledgments  
We would like to acknowledge every person that took 
time to answer our questionnaire. 

Funding 
The authors received no specific funding for this 
work. 

Conflict of Interest 
The authors declare no financial, personal, or other 
conflicts of interest. 

Ethical Publication Statement 
We confirm that we have read the Journal’s position on 
issues involved in ethical publication and affirm that 
this report is consistent with those guidelines. 

Corresponding Author 
Leonardo Cesar das Virgens, Physical Education 
Course, Study and Research Group in Physical Exercise 
Sciences (GEPCEF), Municipal University of São 
Caetano do Sul, São Caetano do Sul, Brazil. 
ORCID: 0000-0001-5514-2602 
Email: leonardo.virgens@uscsonline.com.br  

E-mails and ORCID iD of co-authors 
Márcio Roberto Doro – marciodoro@usp.br 
ORCID:  0000-0002-4515-5570 
Iago Portolani de Araújo:  
 iagoportolani@hotmail.com 
ORCID: 0000-0002-3197-6474 
Jeferson Oliveira Santana: jsantana.lions@gmail.com 
 ORCID:  0000-0002-1206-5237 
João Gabriel O. Doro: jg.odoro@hotmail.com  
ORCID: 0009-0005-1562-0856 
Priscila Teixeira João: 
 priscila.teixeirajoao@gmail.com 
ORCID: 0000-0001-6428-6034 
Francisco Luciano Pontes Júnior: 
 lucianopontes@usp.br 
ORCID: 0000-0002-8358-0260 
Érico Caperuto: erico.caperuto@saojudas.br 
ORCID iD: 0000-0001-5514-2602 
Daniel Portella: daniel.portella@prof.uscs.edu.br 
ORCID: 0000-0002-5259-9049  

References 
1. World Health Organization. WHO Director-

General’s opening remarks at the media briefing 
on COVID-19. [https://www.who.int/dg/speeches/ 
detail/whodirector-general-s-opening-remarks-at-
the-media-briefing-on-covid-19. 11-March-2020] 
Accessed in January of 2021. 

2 Alsharji KE. Anxiety and depression during the 
COVID-19 pandemic in Kuwait: the importance of 
physical activity. Middle East Current Psychiatry. 
2020;27:60. https://doi.org/10.1186/s43045-020-
00065-6. 

3 The European Health Report. World Health 
Organization: https://apps.who.int › handle › 
9789289057547-eng. 2021. Chapter 3. Impacts of 
the COVID-19 pandemic on population health. 

4 Panayotov K. Covid-19 and current problems in 
EU Health Policy. J Healthc. 2021; 4:28-32.  

5. Luan X, Tian X, Zhang H, Huang R, Li N, Chen P, 
Wang R. Exercise as a prescription for patients 

mailto:leonardo.virgens@uscsonline.com
mailto:marciodoro@usp.br
mailto:iagoportolani@hotmail.com
mailto:jsantana.lions@gmail.com
mailto:jg.odoro@hotmail.com
mailto:priscila.teixeirajoao@gmail.com
mailto:lucianopontes@usp.br
mailto:erico.caperuto@saojudas.br
mailto:daniel.portella@prof.uscs.edu.br


COVID-19, physical activity and online expert search 
Eur J Transl Myol 11343, 2022 doi: 10.4081/ejtm.2022.11343 

- 7 - 

 

with various diseases. J Sport Health Sci. 2019 
Sep;8(5):422-441. doi: 10.1016/j.jshs.2019.04.002. 
Epub 2019 Apr 18. PMID: 31534817; PMCID: 
PMC6742679. 

6 Bonnar-Kidd KK, Black DR, Mattson M, Coster 
D. Online physical activity information: will 
typical users find quality information? Health 
Commun. 2009 Mar;24(2):165-75. doi: 
10.1080/10410230802676763. PMID: 19280460. 

7. Wu Y, Ho W, Huang Y, Jin DY, Li S, Liu SL, Liu 
X, Qiu J, Sang Y, Wang Q, Yuen KY, Zheng ZM. 
SARS-CoV-2 is an appropriate name for the new 
coronavirus. Lancet. 2020 Mar 
21;395(10228):949-950. doi: 10.1016/S0140-
6736(20)30557-2. Epub 2020 Mar 6. PMID: 
32151324; PMCID: PMC7133598. 

8. American College of Sports Medicine (ACSM). 
Staying active during the coronavirus pandemic.      
[https://www.exerciseismedicine.org/assets/page 
_documents/EIM_Rx%20for%20Health%20Stayin
g%20Active%20During%20Coronavirus%20Pand
emic.pdf] Accessed in 2020. 

9. Gonzalez A, Abrigo J, Achiardi O, Simon F, 
Cabello-Verrugio C. Intensive care unit-acquired 
weakness: A review from molecular mechanisms 
to its impact in COVID-2019. Eur J Transl Myol. 
2022 Aug 26;32(3):10511. doi: 
10.4081/ejtm.2022.10511. PMID: 36036350; 
PMCID: PMC9580540. 

10. Gonzalez A, Abrigo J, Achiardi O, Simon F, 
Cabello-Verrugio C. Intensive care unit-acquired 
weakness: A review from molecular mechanisms 
to its impact in COVID-2019. Eur J Transl Myol. 
2022 Aug 26;32(3):10511. doi: 
10.4081/ejtm.2022.10511. PMID: 36036350; 
PMCID: PMC9580540. 

11. Dunton GF, Wang SD, Do B, Courtney J. Early 
effects of the COVID-19 pandemic on physical 
activity locations and behaviors in adults living in 
the United States. Prev Med Rep. 2020 
Dec;20:101241. doi: 10.1016/j.pmedr.2020. 
101241. Epub 2020 Nov 5. PMID: 33173751; 
PMCID: PMC7644187. 

12. Amini H, Isanejad A, Chamani N, Movahedi-Fard 
F, Salimi F, Moezi M, Habibi S. Physical activity 
during COVID-19 pandemic in the Iranian 
population: A brief report. Heliyon. 2020 
Nov;6(11):e05411. doi: 
10.1016/j.heliyon.2020.e05411. Epub 2020 Nov 2. 
PMID: 33163638; PMCID: PMC7605807. 

13. López-Viñas L, Vega-Villar J, Rocío-Martín E, 
García-García P, De La Rosa Santiago E, Galván-
Román JM, Wix-Ramos R. Diaphragm impairment 
in patients admitted for severe COVID-19. Eur J 
Transl Myol. 2022 Jun 21;32(2):10460. doi: 

10.4081/ejtm.2022.10460. PMID: 35727218; 
PMCID: PMC9295177.14. Nieman DC, Wentz 
LM. The compelling link between physical activity 
and the body's defense system. J Sport Health Sci. 
2019 May;8(3):201-217. doi: 
10.1016/j.jshs.2018.09.009. Epub 2018 Nov 16. 
PMID: 31193280; PMCID: PMC6523821.  

15 Fisher G, Schwartz DD, Quindry J, Barberio MD, 
Foster EB, Jones KW, Pascoe DD. Lymphocyte 
enzymatic antioxidant responses to oxidative stress 
following high-intensity interval exercise. J Appl 
Physiol (1985). 2011 Mar;110(3):730-7. doi: 
10.1152/japplphysiol.00575.2010. Epub 2010 Dec 
2. PMID: 21127208. 

16. Zenko Z, Willis EA, White DA. Proportion of 
Adults Meeting the 2018 Physical Activity 
Guidelines for Americans According to 
Accelerometers. Front Public Health. 2019 Jun 
7;7:135. doi: 10.3389/fpubh.2019.00135. PMID: 
31231627; PMCID: PMC6566056.  

17. Gottlieb M, Dyer S. Information and 
Disinformation: Social Media in the COVID-19 
Crisis. Acad Emerg Med. 2020 Jul;27(7):640-641. 
doi: 10.1111/acem.14036. Epub 2020 Jun 24. 
PMID: 32474977; PMCID: PMC7300599. 

18. Lv Z, Lv S. Clinical characteristics and analysis of 
risk factors for disease progression of COVID-19: 
A retrospective Cohort Study. Int J Biol Sci. 2021 
Jan 1;17(1):1-7. doi: 10.7150/ijbs.50654. PMID: 
33390828; PMCID: PMC7757033.     

19. Jordan RE, Adab P, Cheng KK. Covid-19: risk 
factors for severe disease and death. BMJ. 2020 
Mar 26;368:m1198. doi: 10.1136/bmj.m1198. 
PMID: 32217618. 

20 Jordan JJ, Yoeli E, Rand DG. Don't get it or don't 
spread it: comparing self-interested versus 
prosocial motivations for COVID-19 prevention 
behaviors. Sci Rep. 2021 Oct 12;11(1):20222. doi: 
10.1038/s41598-021-97617-5. PMID: 34642341; 
PMCID: PMC8511002. 

Disclaimer 
All claims expressed in this article are solely those of 
the authors and do not necessarily represent those of 
their affiliated organizations, or those of the publisher, 
the editors and the reviewers. Any product that may be 
evaluated in this article or claim that may be made by its 
manufacturer is not guaranteed or endorsed by the 
publisher. 
 

Submission: March 28, 2023 
Revision received: May 2, 2023 

Accepted for publication: May 2, 2023 
 

 

https://www.exerciseismedicine.org/assets/page

