
Safe Return to Exercise after COVID-19 Infection

*Angelo V. Vasiliadis1 and Vasiliki Boka2

Sultan Qaboos University Med J, August 2021, Vol. 21, Iss. 3, pp. 373–377, Epub. 29 Aug 21
Submitted 30 Dec 20
Revision Req. 28 Feb 21; Revision Recd. 25 Mar 21
Accepted 2 May 21

12nd Department of Orthopaedic Surgery, General Hospital of Thessaloniki “Papageorgiou”, Thessaloniki, Greece; 2School of Dentistry, Aristotle University of 
Thessaloniki, Thessaloniki, Greece
*Corresponding Author’s e-mail: vasiliadis.av@gmail.com

In december 2019, the world health 
Organization (WHO) was informed about cases 
of pneumonia detected in the city of Wuhan in 

China. By the first week of January 2020, the presence 
of a novel coronavirus which became known as 
COVID-19 was officially announced by Chinese 
authorities. Approximately 10 days into the month 
of March 2020, the WHO declared the COVID-19 
outbreak as a global pandemic.1 In less than a year, 
the COVID-19 pandemic emerged as a worldwide 
health issue with over 40 million documented cases 
and 1.1 million deaths worldwide.2 As the war against 
this pandemic continues, the world of sports faces 
the most significant health battle it has ever faced 
in modern history. Although athletes – fulfilling the 
following three criteria: (i) intent of the exercise, (ii) 
participation in sport events and (iii) registration in a 
sports federation are not considered to be at higher 
risk of COVID-19 infection, they may still be at risk 
of acquiring a COVID-19 infection.3,4 As expected, a 
significant number of athletes have been affected by 
COVID-19 infection or have been in close contact with 
somebody who has tested positive.5,6 Athletes need to 
follow the infection prevention strategies suggested 
for the general population including self-isolation for 
the entire symptomatic period to curtail the spread of 
the coronavirus and protect themselves, their families 
and their communities.6

The public health recommendations such as the 
universal closure of stadiums, gymnasiums and fitness 
centres and the need for quarantine or self-isolation 
(for a period of two weeks) of athletes who tested 
positive are fundamental.6,7 These recommendations 
are aimed at curtailing the spread of the disease and 
protect individuals and their communities. However, 

they also led to the disruption of many regular life 
activities, including physical activity in general and 
sports in particular. These drastic lifestyle changes 
resulting from self-isolation and physical inactivity 
have increased the risk of negative, acute and, possibly, 
long-term consequences for the athletes’ health.7,8 
There are concerns that the said lack of exercise 
routines and engagement in sports activities may 
have a serious impact on the immune system and 
the physical and mental health of athletes, leading 
also to the exacerbation of pre-existing diseases or 
development of new diseases.7

the problem

Physical inactivity, defined as the lack of sufficient 
daily physical activity, and disruption of exercise 
routines may increase susceptibility to infections, 
whether being an athlete or not, due to dysfunction or 
deficiency of components of the immune system and 
also increase the overall risk of developing additional 
comorbidities over time.7 Moreover, the reduction of 
physical activity may negatively impact an athlete’s 
physical fitness due to the loss of skeletal muscle mass 
and a concomitant decline in muscle strength.9,10 The 
negative metabolic effects of physical inactivity have 
been previously described.7,9 For instance, low levels 
of ambulatory activity for two weeks (a reduction 
in the number of daily steps from 10,000 to 1,000) 
may initiate or contribute to metabolic alterations, 
including reduced peripheral insulin sensitivity, 
impaired lipid profile and increased deposition of 
visceral fat.8,11 The decrease in the physical activity of 
a COVID-19-positive athlete during self-isolation has 
been documented. Each athlete responds and recovers 
differently and may face difficulties as they return to 
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abstract: COVID-19 has been posing a significant challenge to the athletic community. A wide spectrum of 
clinical features was reported in athletes with confirmed COVID-19 infection having mild to severe symptoms 
requiring hospitalisation and intensive medical care. Possibly, a lack of exercise may negatively impact the immune 
system, leading to an increased susceptibility to infection and comorbidities. Determining safe return to exercise 
after COVID-19 infection is a challenge for sports physicians. A gradual return to exercise under the guidance of a 
specialised medical team to achieve the pre-infection fitness level is of utmost importance. Individualised exercise 
programmes must be initiated at low intensity which could be gradually made more rigorous based on the pertinent 
metabolic equivalent. Thus, there is a clear need for clinical recommendations before athletes may return to exercise 
after COVID-19 infection.
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activities of daily living and exercise.7 It is, therefore, 
critical to guide an athlete diagnosed with COVID-19 
for their safe return to exercise.

general recommendations for 
athletes with covid-19

In this regard, a panel of international experts has 
classified athletes who have been diagnosed with 
COVID-19 infection into five different groups 
as follows: (i) asymptomatic; (ii) those with mild 
symptoms; (iii) those with moderate symptoms; (iv) 

those with severe symptoms without mechanical 
ventilation; and (v) those with severe symptoms with 
mechanical ventilation and/or myocardial injury.5,6,8 
They have also provided specific recommendations 
for each group on how to safely return to exercise.5,6,8 
While a majority of the athletes with COVID-19 
infection either remain asymptomatic or experience 
mild symptoms, a comprehensive clinical evaluation 
is recommended before they return to exercise. 
Specifically, two-weeks of self-isolation and rest from 
exercise followed by a gradual return to exercise under 

Figure 1: COVID-19 return-to-exercise algorithm for athletes.
MRI = magnetic resonance imaging; CT = computed tomography; METs = metabolic equivalents.



Angelo V. Vasiliadis and Vasiliki Boka

Special Contribution | 375

the guidance of a medical team have been proposed 
for asymptomatic athletes who have tested positive for 
COVID-19 [Figure 1]. 

Athletes who experience mild symptoms but 
do not require hospitalisation are recommended 
two additional weeks of social distancing, followed 
by an evaluation of their situation based on blood 
tests (C-reactive protein, brain natriuretic peptide 
and troponin) and 12-lead electrocardiogram and 
echocardiography, if clinically indicated. A gradual 
return to exercise under the guidance of a medical 
team has also been recommended for this group 
[Figure 1].5,8,12

A more complex investigation protocol is 
recommended for athletes with moderate to severe 
symptoms who needed hospitalisation. Those who 
were hospitalised with respiratory symptoms and 
myocardial injury are advised to undergo a compre- 
hensive and multidisciplinary evaluation before they 
return to exercise [Figure 1].5,6,8,12 

Ideally, this individual assessment should be 
done by a team comprising a sports physician, a 
sports cardiologist, a specialised pulmonologist and 
a professional athletic trainer.5,6 Barker-Davies et 
al. recommended an extensive exercise-abstinence 
period of three to six months in patients with 
confirmed myocarditis and that the adjustment of this 
period of rest should be based on the clinical severity 
and duration of the underlying disease.13 Verwoert 
et al. emphasised the need for a comprehensive 
rehabilitation plan including intensive monitoring for 
cardiac complications and a complete cardiovascular 
evaluation before return to exercise and sports.6 
Overall, close monitoring of hospitalised athletes 
with COVID-19-related respiratory symptoms is 
warranted. It is also recommended that those with 
severe respiratory symptoms be monitored by a 
specialised pulmonologist even as they gradually 
return to exercise in keeping with how their recovery 
progresses.8 

exercise and viral infections

Almost all viral infections induce the recruitment 
and activation of inflammatory cells, such as 
macrophages and neutrophils, which release a wide 
range of molecules (cytokines, metalloproteinases 
and components of the oxygen burst) that have been 
associated with tissue damage or dysfunction.14 A 
good balance between protective immunity and 
inflammatory response facilitates both viral clearance 
and resolution of infection. Exercise acts as a 
modulator of the immune system, stimulating cellular 
immunity while reducing the risk of developing 
systemic inflammatory processes.15 Various studies 
have suggested that exercise is directly related to 
decreased mortality that may be caused by pneumonia 
and influenza, improvements in the cardiorespiratory 
function and metabolic profile, including those 
concerning triglycerides, cholesterol, fasting plasma 
glucose, blood pressure and waist circumference.7,9–11,16 
The additional potential benefits of exercise, especially 
exercise of low-to-moderate intensity, includes a 
reduction in respiratory infection rate and improved 
recovery rate following a viral infection.16

Apart from the positive effects of exercise on 
the overall cardiorespiratory and metabolic function, 
it has also been shown to alleviate various mental 
health issues as it reduces anxiety and depression 
while improving self-esteem and cognitive function.16 
Recent studies have also shown that exercise relieves 
symptoms such as low self-esteem and mitigates 
negative effects of self-isolation during quarantine.15,16 

Endogenous opioids such as endorphins play 
a significant role in the integration of hormonal and 
metabolic responses to exercise and are associated 
with euphoria, which has been shown to significantly 
increase after running or swimming.7 Improving 
COVID-19 infected patients’ general health condition 
(physiological and psychological status) can facilitate 
their ability to carry out necessary activities of daily 
living and enable their return to work.16

As athletes of all levels return to exercise after a 
viral infection, special consideration should be given to 
the intensity and volume of exercise. For those who have 
been recovering from a COVID-19 infection, returning 
to exercise can be a challenge. In this context, return 
to exercise should be guided by clinical symptoms and 
symptomatic patients should be encouraged to follow 
a low-intensity exercise programme during the self-
isolation after 72 hours of resolution of symptoms. 
This programme can be adjusted as per the available 
equipment such as a stationary bike and/or a treadmill 
or even include resistance exercises.8,17 High-intensity 
exercise should be avoided as it is associated with an 
increased risk of upper respiratory tract infection and 

Figure 2: J-shaped curve of the relationship between the 
exercise volume and intensity and risk of viral infection.
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significant complications and can even lead to sudden 
cardiac arrest.7,10,18 Previous studies show that low-to-
moderate exercise improves immune function, while 
high-intensity exercise depresses the immune system 
and increases susceptibility to infection [Figure 2].7,10 

It is important to note that the combination of high- 
and low-intensity training is an important component 
for advanced athletes to elicit improvements in their 
aerobic capacity and achieve optimal performance 
when they exercise.19 A key concern for athletes is 
determining the optimal time before they can return 
to practicing and/or high-intensity exercise training 
following an infection. Returning to high-intensity 
exercise training while the body is still experiencing 
a systemic infection with persistent cough, fever and 
dyspnoea is strongly associated with a significant risk 
of major complications such as myocarditis.20

COVID-19-positive athletes should opt for 
a gradual return to exercise after the resolution of 
symptoms to achieve their pre-infection fitness 
level.7,8 While data related to the return to exercise 
after COVID-19 are limited, low-intensity exercise for 
one week is recommended before engaging in more 
strenuous and/or rigorous types of exercise. Due to the 
long period of physical inactivity (of at least two weeks 
of rest without exercising), those recovering from an 
infection may be at an increased risk of injury.8 To 
avoid such injuries, Barker-Davies et al. recommend 
three metabolic equivalents (METs) for a period of 
two to three weeks.13 Physical activity is classified as 
low-intensity (<3 METs), moderate-intensity (3–6 
METs) and high-intensity (>6 METs).21,22 Exercising on 
a treadmill (walking velocity of 3.2 km/h), stationary 
bike (<50 Watts) and/or resistance exercise with light 
weights are equivalents of 3 METs and, hence, are 
possible options for starting an exercise programme.22 
An exercise programme should be initiated at a low 
intensity which could be gradually made more rigorous 
[Figure 1].21,22 

An otherwise healthy athlete, infected with 
COVID-19, who underwent a self-limiting infection 
after being asymptomatic for seven days may return 
to exercise at 50% of normal intensity and volume.8 It 
should be noted that the current recommendations for 
physical activity in healthy individuals specify at least 
150 minutes per week (30 minutes per day for five 
days) of moderate-intensity exercise or 75 minutes per 
week (25 minutes per day for three days) of vigorous-
intensity exercise or a combination of moderate- 
and vigorous-intensity exercise.21 It is important to 
note that any applied exercise programme must be 
individualised according to the severity of the disease, 
and sometimes even a gradual return to exercise may 
take months.

Many athletes are reporting COVID-19-related 
symptoms after resolution of the infection, especially 
during high-intensity exercise.7,20 These may include 
the runner who experiences persistent fatigue and 
the swimmer who reports ongoing respiratory 
symptoms (cough and dyspnoea).8 It is important 
to note that exercise should be discontinued and a 
sports physician consulted in cases where symptoms 
such as fever, dyspnoea, cough, tachycardia and 
extreme fatigue are manifested as they may be 
associated with the recurrence or reactivation of 
the COVID-19 infection.23 Additionally, it must 
be emphasised that initiating exercise at regular 
intensity and volume before complete recovery can 
increase the risk of serious injuries and/or illnesses.7 
A potentially increased risk for illness in periods of 
high-intensity exercise is predominantly a concern for 
non-competitive, recreational athletes.19 It is expected 
that most will fully recover following a progressive 
individualised exercise programme.6,7

Conclusion

The COVID-19 infection is a global pandemic which 
affects all segments of the population to varying 
degrees, ranging from a few days of mild symptoms 
to myocardial injury, respiratory distress and death; 
athletes are not exempt from the threat of this infection. 
Healthcare professionals are faced with unprecedented 
challenges concerning the COVID-19 infection and 
the complications related to it. It is critical, therefore, 
to track and evaluate the rapidly evolving scientific 
landscape of returning safely to exercise after the 
COVID-19 infection. The development of elemental 
recommendations about the safe return of athletes to 
exercise is warranted.
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