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Intense Physical Exercise Reduces Complications, Hospitalizations and 
Potential Mortality from Covid-19  

 
 
 
 
Abstract 
Aims:  The present study investigate the relationship between pre-COVID-19 exercise levels and intensity and disease 
outcome. Methodologically we used an online survey comprising 20 questions was sent to participants to determine their 
exercise history, including type, intensity, and exacerbation of COVID-19 symptoms.  
Study Design: A populational survey-based study. 
Place and Duration of Study: Many countries like Germany, Turkey, Saudi Countries, Chile, Unted Staes of America, 
Canadá and Brazil. The duration from 2020 until 2024. 
Methodology: A large survey to determinate the physical fitness level, type, duration, and intensity of the physical exercise 
was applied under invitation of many associated researchers around the world. A electronic version were used to improve the 
acquisition in partners health centers and universities. We analyzed the possible interactions using a chi-square test to infer 
the results. 
Results: We note that individuals physically active had significantly better disease outcomes than physically inactive 
individuals. Low or moderate-intensity exercise did not show significant differences in exacerbations, but high-volume or high-
intensity exercise was associated with decreased complications requiring hospitalization.  
Conclusion: Our study concludes that physical activity reduces the risk of intensive care and hospitalization due to SARS-
CoV-2 infection, and exercise intensity plays a crucial role in mitigating the severity of the disease. The study suggests that a 
more physically active world population could prevent many deaths associated with COVID-19, and save life. 

 
Keywords: Sars-Cov-2 Infection. Upper Respiratory Infection Tract. Exercise-Induced Immunosuppression. Exercise-Induced 
Lesser Hospitalization. Exercise-Induced Lesser Co-morbidities. 
 
INTRODUCTION 

COVID-19, caused by the SARS-CoV-2 virus, 
emerged in December 2019 and rapidly became a global 
health crisis (1-3). The virus primarily spreads through 
respiratory droplets and contact with contaminated surfaces 
(3), leading to a range of symptoms from mild to severe 
respiratory illness and, in some cases, death (1). 
Comorbidities such as hypertension, cardiovascular 
diseases, and metabolic disorders increase the risk of 
severe COVID-19 outcomes (4). 

Exercise is well-known for its health benefits, 
including improvements in cardiovascular and respiratory 
function (7,9), immune system enhancement, and mental 
health benefits (12-14). Regular physical activity can reduce 
the risk of chronic diseases such as hypertension, diabetes, 
and obesity, which are risk factors for severe COVID-19 
outcomes (15,16). Exercise has been proposed as a non-
pharmacological intervention to mitigate the effects of 
COVID-19 by enhancing the body's immune response and 
reducing inflammation (18-20). 

Several mechanisms have been suggested to 
explain the protective effects of exercise against COVID-19. 
Exercise improves cardiovascular and respiratory function, 
potentially reducing the severity of respiratory symptoms 
caused by COVID-19(21). Moreover, regular physical 
activity boosts the immune system by increasing the 
production of anti-inflammatory cytokines and enhancing 
natural killer cell function (21). This anti-inflammatory effect 
of exercise could help mitigate the cytokine storm, an acute 
immune response leading to severe COVID-19 
complications (22). 

Given the potential benefits of exercise in reducing 
COVID-19 severity, this study aims to investigate the 
relationship between pre-COVID-19 exercise levels and 

intensity and the outcomes of the disease. We hypothesize 
that individuals who engaged in higher levels of physical 
activity before contracting COVID-19 will experience better 
health outcomes compared to those who were less active. 

 
MATERIALS AND METHOD 
 
Study Design 

A questionnaire was developed to identify people 
affected by COVID-19 and assess the level of severity of 
their disease, as well as to collect information on their 
history, frequency and intensity of previous physical activity 
(See Supplementary material).  The questionnaire consists 
of 20 questions that inquire about age, sex, educational 
level, frequency and intensity of physical activity prior to 
COVID-19, severity of the infection, hospitalization time, 
post-hospital complications, comorbidities, and medications 
used in treatment.  To ensure face validity, the 
questionnaire was reviewed by five physicians.  A pilot study 
was carried out to validate the instrument and the necessary 
adjustments were made before its translation. 
 
Participants 

To ensure ethical compliance, investigator contact 
information and ethical terms will be provided at the 
beginning of the questionnaire.  This study will follow the 
guidelines established in resolution 466/2012 and the 
Helsinki Treaty (2000), of which Brazil is a signatory.  It is 
important to note that the ethical approval was granted 
under CAAE number 35349520.5.0000.5010 by the Ethics 
Council of the Federal University of Acre on November 13, 
2020. 
 
Procedures 
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Between November 2020 and February 2023, an 
online questionnaire was administered to Brazilian people 
who had recovered from SARS-CoV-2 infection.  The 
questionnaire was made available through various 
channels, such as social media, the media, hospitals, 
healthcare providers, and disease control centers in select 
cities.  Respondents were included if they had recovered 
from illness, regardless of age or symptoms, and had 
received a confirmed diagnosis by quantitative PCR viral 
test, serology, or rapid antibody test, with or without 
hospitalization.  Those with or without drug treatment and 
with some chronic disease (such as diabetes, hypertension, 
coronary artery disease, obesity, metabolic syndrome, 
cancer, etc.) were also included.  Illiterate people who could 
not complete the electronic form and patients who were still 
hospitalized or had symptoms of COVID-19 were excluded.  
Quality control measures were used to assess the 
responses provided by participants. 
 
Quality control  

To ensure the validity of the data collected, a two-
part quality control process was carried out.  First, duplicate 
responses and those indicating the absence of COVID-19 or 
lack of diagnostic tests were excluded, leaving 2,400 
participants for analysis.  The second part of the quality 
control focused on the physical activity report, and 
participants who declared themselves sedentary but 
reported more than 75 minutes of physical activity per week 
were excluded, resulting in 2400 (78.2%) participants 
included. in the final analysis.  The participants were then 
categorized based on their levels of physical activity, with 
those who got at least 75 minutes of activity per week and 
reported feeling "quite tired" were considered very active. 
Those who were less active but still reported feeling "fairly 
tired" were classified as moderately active, while those who 
reported feeling "moderately tired" and getting 75 to 150 
minutes of activity per week were classified as moderately 
active.  Finally, those who got less than 75 active minutes a 

week and reported feeling "mildly tired" were classified as 
not very active, unless they got more than 150 active 
minutes a week, in which case they were classified as 
moderately active. 

 
Statistical analysis 

The distributions of the quantitative variables were 
verified using the Shapiro-Wilk normality test.  Variables 
with symmetric and skewed distribution are presented as 
mean and standard deviation.  The variables are 
represented by absolute and relative frequency.  The 
proportions of the variables were compared between the 
outcome (hospitalization: yes or no) using the Chi-square 
test.  Distributions of length of hospital stay between levels 
of physical activity were compared using the Kruskal-Wallis 
test with Dunn's post-hoc test.  All tests were set at 5% 
significance.  Additionally, the power of the experiment was 
performed through the electronic platform www.stat.ubc.ca 
to our number of subjects. 

 
Results 
 
Power of experiment 

These calculations to the power of .80 shows that 
the minimum number of subjects should be 134, however 
we got to 240, and calculations based on the number of 
subjects showed 0.88. 
 
General Data of the volunteers 
Among 2770 participants, 1460 were physically active and 
760 were sedentary. Physical activity was associated with 
lower rates of intensive medical care and hospitalization 
(p<0.05). Within the physically active group, those engaging 
in high-intensity exercise had significantly fewer 
complications and reduced need for mechanical ventilation 
compared to those who engaged in low to moderate-
intensity exercise (p<0.05). The Table 1 summaries these 
data.  

 

Table 1: General information of the volunteer 

  Sex n  % 
Physical Active  Male 14300 51.62 
  Female 1340 48.38 
  Total 2770 100 
Sedentary  Male 1240 44.73 
  Female 1530 55.27 
  Total 2770 100 
Type of Exercise  Sport 303 10.94 
  Resistance 1450 52.34 
  Aerobic 1017 36.72 
Intensity of Exercise  Low-Intensity 1620 58.48 
  Middle-Intensity 610 22.03 
  High-Intensity 540 19.49 

Note: n= Absolute number of subjects; %= percentage among the subjects 
 
Previous physical activity reduces the intensive medical 
care, and hospitalization in SARS-CoV-2 infection. 

Table 2 shows the summary data and the 
percentages of prevalence of medical care among the 
sedentary and physically active groups.  Among the 
sedentary group, 70 subjects required intensive medical 
care, while in the physically active group, 110 subjects 

required intensive medical care.  The reduction in the 
physical activity group was significant (p<0.05).  
Hospitalization was required for 70 subjects in the sedentary 
group and 110 subjects in the physically active group, 
showing a similar reduction of 27.25% (p<0.05).  In addition, 
30 subjects from the sedentary group required mechanical 
ventilation, 10 required intubation, and 10 reported 
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sequelae.  In contrast, 20 subjects in the physical activity 
group required mechanical ventilation and 50 reported 
sequelae, but no subject required intubation or coma.  There 
was no significant difference in the need for intubation or 

coma between the sedentary and physically active groups 
(p>0.05). Hospitalization was found to be lower in the 
sedentary group than in the physical active group, but the 
difference was not significant (p>0.05). 

 

Table 2: Medical care prevalence 

 Sedentary Group Physical Active Group 

 N % n % Difference p value 
Intensive medical care 70 9.2 110 6.7 - 27.25 <0.05 
Hospitalization 70 9.2 110 6.7 - 27.25 <0.05 
Mechanical Breathing 30 3.9 20 1.2 - 30.76 >0.05 
Intubation 10 1.3 0 0.9 - 69.23 >0.05 
Coma 0 0.0 0 0.0 - >0.05 
Sequels 10 1.3 50 3.0    230.76 >0.05 

Note: n= Absolute number of subjects; %= percentage; *= difference between Sedentary Group vs Physical Active Group 
 
The exercise can decrease severe symptoms in 24.68% 
and the prevalence of acute respiratory syndrome in 
82.71% 

The number of asymptomatic individuals was 
higher in the physically active group (1450) than in the 
sedentary group (650), indicating a reduction in reported 
symptoms (p<0.05).  In the physically active group, 260 
subjects reported severe symptoms, while 150 subjects in 
the sedentary group reported the same, showing a 
statistically significant difference (p<0.05).  The most 

common symptom reported by both groups was acute 
respiratory syndrome, with 220 subjects in the physically 
active group and 120 in the sedentary group reporting, 
again showing a significant reduction (p<0.05) in the 
physically active group active group showed.  Table 3 
provides a summary of the data, including the absolute 
number of subjects and the percentage of subjects with 
each symptom in both groups, and the differences and p-
values between them. 

 

Table 3: Symptoms prevalence 

 Sedentary Group Physical Active Group 

 n % n % Difference p value 
Asymptomatic 650 85.5 1450 88.4 3.39* <0.05 
Severe symptoms 150 19.7 260 15.8 24.68 >0.05 
Acute respiratory syndrome 120 16.2 220 13.4 82.71* <0.05 

Note: n= Absolute number of subjects; %= percentage; *= difference between Sedentary Group vs Physical Active Group 
 
Physically active subjects reported lesser 67.7% co-
morbidities than sedentary 

In the physically active group, 300 subjects 

reported comorbidities, whereas in the sedentary group, 430 

reported one or more comorbidities, indicating that the 

physically active subjects had less prior comorbidity.  

Specifically, regarding the main comorbidities of the 

physically active group, 190 reported overweight, 10 

Diabetes Mellitus, 50 hypertension and obesity (BMI>30 

kg/m²).  In the sedentary group, 240 reported overweight, 30 

Diabetes Mellitus, 150 hypertension, and 10 obesity 

(BMI>30 kg/m²).  The sedentary group reported significantly 

higher comorbidities (p<0.05), highlighting overweight as 

more prevalent in the sedentary group (p<0.05).  Table 4 

shows the summarized data and the percentages. 

 

Table 4: Co-morbidities prevalence 

 Sedentary Group Physical Active Group 

 n % n % Difference p value 
Co-morbidities 430 56.6 300 18.3 - 67.7 <0.05 
Overweight 240 31.6 190 11.6 - 63.29 <0.05 
Diabetes Mellitus 30 3.9 10 0.6 - 84.31 >0.05 
Hypertension 150 19.7 50 3.1 - 84.26 >0.05 
Obesity 10 1.3 50 3.1   58.06  >0.05 

Note: n= Absolute number of subjects; %= percentage; *= difference between Sedentary Group vs Physical Active Group 
 
Regular moderate and high intensity exercise can 
provide additional protection against the COVID-19 
worsening than slightly exercise 

Crossing the data on exercise intensity and 
symptom severity, it was found that the 460 (100%) subjects 
who reported severe symptoms had a light exercise 
practice, and none of the 540 subjects who had moderate or 
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intense regular exercise. reported severe symptoms.  Table 5 shows the summarized data and the percentages. 
 

Table 5: Type and intensity of exercise 

Exercise Intensity Severity of Symptoms p value 
 n % High vs Middle High vs Low 
Low-Intensity 460 100 

<0.05* <0.05* Middle-Intensity 540 0 
High-intensity 10 0 

Note: n= Absolute number of subjects; %= percentage; *= difference between High to middle or High to Low intensity of 
exercise. 
 
Discussion 

This study aimed to investigate the impact of the 
level and intensity of physical activity on COVID-19 outcome 
and its correlation with co-morbidities and post-illness 
sequel.  The findings showed that regular physical activity, 
particularly of moderate to high intensity, can reduce the 
need for intensive medical care in SARS-CoV-2 infection by 
27.25% and decrease the incidence of comorbidities by 67.7 
%.  Sedentary behavior was found to be strongly associated 
with inflammatory conditions and post-disease sequel.  
These results emphasize the importance of maintaining an 
active lifestyle to improve general health and resilience to 
infectious diseases such as COVID-19. 

This study aimed to investigate the impact of the 
level and intensity of physical activity on COVID-19 outcome 
and its correlation with co-morbidities and post-illness 
sequel.  The findings showed that regular physical activity, 
particularly of moderate to high intensity, can reduce the 
need for intensive medical care in SARS-CoV-2 infection by 
27.25% and decrease the incidence of comorbidities by 67.7 
%.  Sedentary behavior was found to be strongly associated 
with inflammatory conditions and post-disease sequel. 
These results emphasize the importance of maintaining an 
active lifestyle to improve general health and resilience to 
infectious diseases such as COVID-19. 

Previous studies have shown that performing 150 
minutes of moderate-intensity aerobic physical activity or 75 
minutes of vigorous-intensity aerobic physical activity per 
week, or a combination of both, can reduce the prevalence 
of hospitalization for COVID-19 by 34.3% (24). Our own 
data showed a 27.5% reduction in intensive medical care 
due to SARS-CoV-2 infection, which agrees with the 
previous study.  However, we found no significant 
differences in the prevalence of intubation, oxygen therapy, 
symptoms, or length of hospital stay between physically 
active and inactive patients, consistent with our findings. 

The protective mechanisms of physical activity 
against COVID-19 may be related to the enhancement of 
the immune system response, including enhancement of 
immunoglobulin, neutrophils, natural killer cells, cytotoxic T 
cells, and cell recirculation B immature (15, 17, 25–27).  
Additionally, regular exercise can prevent and treat various 
complications associated with COVID-19, such as cardiac, 
neurological, and metabolic disorders, and has a positive 
effect on the renin-angiotensin system (28–31). 

Although high-intensity exercise has been shown to 
have a positive effect on inflammatory factors in obese 
conditions (32), studies have shown that eight weeks of 
high-intensity interval training (HIIT) led to a significant 
decrease in interleukin -6 plasma (IL-6).  6) and tumor 
necrosis factor alpha (TNF-α) in obese male Wistar rats with 

NAFLD, which could be detrimental to this disease (32).  
Other studies have compared the effects of high and 
moderate intensity exercise on inflammatory factors (33).  
De Souza et al.  found that a single session of high-intensity 
intervals could decrease the interferon-gamma/interleukin-4 
(IFN-γ/IL-4) ratio, indicating an anti-inflammatory response, 
without altering mucosal immune system function or lipid 
peroxidation.  However, a bout of continuous moderate-
intensity exercise induced changes in the cytokine pattern 
associated with increased cellular immune function (34). 

Long-term high-intensity interval training (HIIT) at 
90% of maximum heart rate, 3 times per week, was found to 
increase TNF-α levels in overweight/obese adults, whereas 
continuous moderate intensity at 70% of maximum heart 
rate, 5 times per week, decreased TNF-α level in the same 
population (32).  In healthy young men, continuous 
moderate-intensity training was found to improve 
biomarkers of immune function, while HIIT induces an 
inflammatory response and suppresses immune functions 
(35, 36).  These controversial findings suggest caution in 
prescribing exercise before and after COVID-19 and during 
the pandemic. 

The present study does not agree with the idea of 
the open immunological window, which did not have strong 
support (37).  Other studies consistently showed a positive 
effect of HIIT or other high-intensity exercises on the 
immune system (9, 33, 38).  However, it is suggested here 
that moderate or intense exercise may be better than low 
intensity exercise, and higher intensity may provide 
additional protection against SARS-CoV-2 infection. 

Taken together, the data presented here indirectly 
support the idea that enhancement of all systems in 
response to exercise is the likely mechanism for the 
observed protection against SARS-CoV-2 infection. 

 
What does this article add? 

First, the findings have added to the growing body 
of evidence supporting the positive effects of exercise on 
overall health outcomes.  As an accessible and inexpensive 
intervention, exercise can improve various body systems 
affected by COVID-19, including the respiratory, kidney, 
blood, and vascular systems.  Additionally, exercise has 
been shown to have anti-inflammatory effects, which is 
particularly important given the inflammatory disease 
caused by COVID-19 and the prevalence of underlying 
inflammatory diseases such as obesity, diabetes, cancer, 
and heart and lung disease. Second, the study has 
reinforced the importance of exercise in reducing the risk of 
serious disease.  By examining the impact of exercise on 
various medical conditions that can exacerbate the effects 
of SARS-CoV-2, such as cardiovascular disease, diabetes, 
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and obesity, the study provided evidence of the positive 
impact of exercise on these conditions and potential benefits 
for the results of COVID-19.  Third, the study has shown the 
role of exercise intensity in response to disease.  While the 
importance of exercise in protecting against COVID-19 is 
widely accepted, this study provides evidence that higher-
intensity exercise may be more effective in providing 
protection against the virus.  The findings suggest that the 
stimuli of regular intervals of moderate to high intensity 
exercise may provide greater protection and better 
responses of the body to disease, leading to a lower risk of 
severe disease. 
 
Limitations 

Our study has has limitations. The use of an online 
survey may introduce selection bias, as health-conscious 
and physically active individuals might be more likely to 
participate. Additionally, the self-reported nature of the data 
may result in recall bias. The cross-sectional design of the 
study also limits causal inferences. 
 
Conclusion 

In conclusion, our findings suggest that regular 
physical activity, especially at higher intensities, can reduce 
the risk of severe COVID-19 outcomes. Promoting physical 
activity should be a key component of public health 
strategies to enhance resilience against infectious diseases 
like COVID-19. Future research should investigate the 
underlying mechanisms of these benefits and establish 
guidelines for safe exercise practices during pandemics. 
These findings are especially significant since they were 
observed in the population most vulnerable to SARS-CoV-2, 
the elderly.  Therefore, regular physical activity can be 
considered an important tool in the prevention and control of 
COVID-19, and the intensity of the exercise can play a 
fundamental role in determining its effectiveness. As 
recommendations, to determine the type, test the intensity, 
and determinate the impact of the exercise over infection, 
and the skill of the immune system in fight against the 
infection can provide several significant contributions to our 
understanding of the role of exercise in preventing and 
mitigating the COVID-19. 

 
Ethical Approval:  
 

This study will follow the guidelines established in 
resolution 466/2012 and the Helsinki Treaty (2000), of which 
Brazil is a signatory.  It is important to note that the ethical 
approval was granted under CAAE number 
35349520.5.0000.5010 by the Ethics Council of the Federal 
University of Acre on November 13, 2020. 
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