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Sport and exercise during viral acute respiratory illness—Time to revisit
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Athletes are commonly advised not to compete or train

during major symptoms of a viral acute respiratory illness (ARI),

which most commonly is a common cold. It has been

traditionally thought that heavy physical stress could induce

the worsening of symptoms of ARI and possibly cause

potentially severe complications like myocarditis or sudden

cardiac death (SCD). In addition, viral ARI may decrease

athlete’s performance.1 These concerns have been recently

stressed during the coronavirus disease 2019 (COVID-19)

pandemic.2 However, it is anecdotally well-known that

athletes commonly compete while experiencing common

colds, most commonly due to picornaviral ARIs. In this

perspective, we discuss what is known or not known

regarding the risks of exercising during the viral ARI.

1. Common cold: The most common acute illness in

athletes

The common cold is typically associated with sore throat,

sneezing, a runny nose, congestion, and a cough. Fever is

usually absent or mild. Symptoms last 5�7 days.3�5 In a

1-year prospective upper respiratory tract sampling study there

were 6.3 (mean) virus-positive episodes per person per year in

26 participants aged between 18 and 39 years. Seventy three

percent (4.6) of these episodes were symptomatic.6 Recently,

the incidence of an ARI in athletes was reported to be 1.7 per

year.7 Up to 18% of elite Olympic athletes have been consid-

ered highly susceptible to an ARI suffering �4 ARIs (resulting

in �2 days of restricted training) during 18 months, thus

markedly disturbing training.8 In our study during a 2-week

major winter sports competition, the athletes had a 7-fold

increase in the risk of a common cold compared to normally

exercising control subjects (38% vs. 6%).4 It is well-
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established that rhinoviruses and seasonal coronaviruses

constitute up to 60%�80% of the cases.5 Rhinoviruses and

seasonal coronaviruses are not known to be cardiotropic

viruses like enteroviruses and adenoviruses (infect cardiomyo-

cytes and can be cleared from the heart) or cardiotoxic viruses

like influenza viruses (indirectly trigger myocarditis by acti-

vating the immune system).9 Importantly, cardiotropic viruses

are uncommon causes of the common cold in young adults

outside military service and are rarely detected in athletes with

acute respiratory symptoms.1,3�5
2. Animal studies on exercise and myocarditis

Experimental murine studies conducted over 50 years

ago showed that exercise markedly increased the risk of

systemic picornavirus disease, specifically coxsackievirus B3

(CVB3)-induced cardiomyopathy. After intraperitoneal

inoculation of CVB3, 5.5% of the nonexercised mice died of

cardiomyopathy. When infected mice were forced to swim for

30 min in the morning and in the afternoon, 50% of the mice

died of myocardiopathy. Concomitantly, the replication of

CVB3 in the heart was markedly augmented.10 Another

murine study found that mice running 70 min on a treadmill at

48 h after CVB3 inoculation experienced significantly

increased myocardial damage but not lethality.11 These studies

created a dogma that strenuous exercise during a viral infec-

tion may induce myocarditis and rest during infections was

recommended. A recent systematic review and meta-analysis

of animal studies concludes that moderate exercise before or

after viral inoculation (herpes simplex virus type 1, H1N1

influenza virus, or BK polyomavirus reduces morbidity with

no change in symptom severity or mortality, although exercise

until fatigue tended to cause increased symptom severity and

mortality.12 Exercise-induced cardiomyopathy during entero-

virus or other respiratory virus infections has not, however,

been reported in humans.
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3. Myocarditis in athletes

Myocarditis is the main potentially severe health risk in

athletes with a viral ARI. In the general population, myocar-

ditis occurs most commonly in men between 20 and 40 years

of age with a rate of 5�10 cases per 100,000 men and is self-li-

miting. Most cases are diagnosed clinically since endomyocar-

dial biopsy and viral diagnostics are seldom performed.

Molecular techniques have found parvovirus B19 and human

herpes virus 6 to be the most common viruses detected in the

endomyocardial biopsy specimen.9 Parvovirus B19 and human

herpes virus-6 do not cause ARI. One study employing nucleic

acid amplification tests nasal swabs collected from 24 children

with myocarditis detected viral RNA in 16 (67%) including

rhinoviruses, influenza A and B viruses, respiratory syncytial

viruses, seasonal coronaviruses, parvovirus 19, adenoviruses,

coxsackievirus B5, enterovirus, and parainfluenza type 2

virus.13 However, such findings provide only indirect evidence

of causality. The etiologies of viral myocarditis in athletes are

not well established, although multiple studies have reported

COVID-19-associated myocarditis in athletes.14,15 The overall

incidence of clinically diagnosed myocarditis in 6138 athletes

with COVID-19 in 12 studies was 1.2%, compared to 4.2% in

the general population.16 The clinical manifestations in the

great majority of the cases were mild with full recovery after

3�6 months of rest.2 In a large-scale 1-year prospective

follow-up study on 3675 athletes, all 21 (0.6%) athletes with

myocardial or pericardial involvement were cleared to return

to sport.17
4. Myocarditis and SCD

Sports activity increases the risk of SCD occurring during

or within an hour of exercise. The incidence of SCD or aborted

SCD in athletes varies from 0.24 to 2.28 per 100,000

person-years in athletes <35 years of age.18 A structurally

normal heart is often found at autopsy. Sudden arrhythmic

death syndrome and myocardial diseases are the most

common causes of SCD.19 The possible role of viral ARI-asso-

ciated myocarditis as a cause of SCD has been controversial.

The occurrence of myocarditis as a cause of SCD has varied

from 6% to 10%.18 A recent systematic review on sports-

related SCD attributable to myocarditis included 15 studies

comprising 347,092,437 person-years. The incidence was

0.047 per 100,000 person-years or 1 death of myocarditis in

2.3 million person-years.20 A UK study between 1994 and

2022 identified 756 consecutive adolescent cases of SCD

including 128 competitive athletes.19 Myocarditis was deter-

mined as the cause of death in 30 cases (4%) but none among

athletes. Out of the 30 cases, 29 died at rest and 1 during exer-

cise.19 In another UK study on 7702 consecutive cases of SCD

between 1994 and 2022, only 82 (1.1 %) were attributed to

myocarditis.21 Overall, 11% died during exertion, including 2 of

5 athletes.21 The available evidence suggests that SCD-related

myocarditis is exceedingly rare.20 The small risk of SCD is

highest in male athletes, black athletes, men’s basketball, men’s

soccer, and American football.22
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5. Effects of ARI on performance

There is no evidence-based data on the effects of different

respiratory virus infections on athletic sports performance. No

studies have been carried out during the acute symptomatic

phase of naturally occurring viral ARIs. In 1 study experi-

mental rhinovirus type 16 infection induced only minimal

changes in maximal exercise capacity.23 Severe acute respira-

tory syndrome coronavirus 2 (SARS-CoV-2), a different respi-

ratory virus inducing multiorgan abnormalities, may reduce an

athlete’s aerobic capacity and cardiorespiratory function

affecting endurance performance and cognitive capacities.24

There is anecdotal evidence that athletes often compete during

common colds. To our knowledge, most players in the

National Hockey League play despite having a common cold.

Last spring, the Norwegian skiers Johannes and Tarjei B€o got

first and second positions in the World Cup biathlon competi-

tion while being acutely SARS-CoV-2 positive. Recently,

Jacob Ingebritsen won the world championship in 5000-m

running while suffering from a common cold. In our study

retrospective analysis revealed an outbreak of enterovirus D68

in a professional ice hockey team and 4 symptomatic players

with the virus had played without any adverse events (W.

Gr€onroos et al, to be published).
6. Return to play after ARI

Guidelines to return to sport after a viral ARI are based on

expert opinions. “A neck-check rule” has been commonly used

by sports physicians, i.e., exercise is allowed if symptoms are

limited to the upper respiratory tract. This rule is nonscientific

but may be partly useful. Return to play should be based on etio-

logic diagnostics. For example, adenoviral tonsillitis, enteroviral

pharyngitis, and streptococcal tonsillopharyngitis are upper

respiratory tract infections but potentially dangerous in athletes.

Adenoviruses and enteroviruses are hematogenic viruses. The

etiology, clinical manifestations, viral kinetics, and bacterial

complications of ARI in athletes are poorly studied. During the

COVID-19 pandemic, an avalanche of expert opinion guidelines

for return to sport were published focusing on the risk of

myocarditis. The American College of Cardiology recommends

that athletes with mild non-cardiopulmonary symptoms with-

draw from exercise training until symptom resolution.2 It is

worth stressing that even a short bed rest may rapidly decrease

exercise performance which may require weeks to rebuild.25
7. Conclusion

There is a lack of evidence that sport and exercise during

common colds could cause significant deleterious effects on

an athlete’s health. However, symptoms of cardiac involve-

ment i.e., chest pain, syncope, shortness of breath, and palpita-

tions are absolute contraindications for exercise and

indications for cardiologic investigations. Point-of-care respi-

ratory viral diagnostics should be used more commonly.3,4

Potentially cardiogenic SARS-CoV-2, adenovirus, enterovirus,

or influenza virus infections are reasons for a break in training

and restriction of competitions. In other instances, an athlete
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with a common cold could train and compete but the decision

is based on a personalized process between the athlete and the

medical team which should also contain expertise in infectious

diseases. There is clearly a need for clinical and virological

studies of the effects of a viral ARI on the health and perfor-

mance of an athlete.
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