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Editorial on the Research Topic
Physical activity, cardiorespiratory fitness, respiratory infections, COVID-
19, and “Long COVID”
Beginning in 2019, the world experienced an extraordinary, transformative challenge due to

the COVID-19 pandemic. The pandemic revealed how a single highly infectious virus can

overburden the healthcare systems of even economically developed nations (1, 2).

Worldwide there has been >775 million reported cases and >7 million deaths from

COVID-191. The overall impact of COVID-19 took many additional forms, including

physical, emotional, and economic. In addition to mortality, the consequences of ongoing

illnesses, hospitalizations, long-term health complications, and loss of income or

employment have been enormous, and far too challenging to quantify with precision.

One of the fundamental lessons that emerged from the COVID-19 pandemic was the

fact that individuals with fewer cardiovascular disease (CVD) risk factors, healthier

lifestyles, or both, had lower risks for severe COVID-19 outcomes, including mortality,

admission to the ICU, and need for mechanical ventilation (3–5). In contrast, the most

severe COVID-19 outcomes were most commonly associated with comorbidities that

included obesity, hypertension, cardiovascular disease, smoking, and type 2 diabetes

mellitus (3–6). A particular health behavior which has been associated with worse

COVID-19 outcomes is physical inactivity (7). Potential mechanisms for better

outcomes among individuals who acquired COVID-19 and were regularly physically

active include better immune function, reduced systemic inflammation, improved

cardiovascular health, improved muscle strength, and a better ability to withstand

internal and external stressors, such as surgery or severe illness (8, 9). Overall,
rld Health Organization Data Website, https://data.who.int/dashboards/covid19/data.
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individuals who are more physically active or with greater

cardiorespiratory fitness appear to be better equipped to

withstand the physical and mental health challenges imposed by

COVID-19 (3, 4, 8–10).

Cardiorespiratory fitness is in part a consequence of regular

physical activity (11). In recent years, cardiorespiratory fitness

has been demonstrated to be a powerful predictor of risk for

mortality and other adverse health outcomes (4, 10–12). A

growing body of research has demonstrated that higher levels of

cardiorespiratory fitness reduce the risk of many highly prevalent

noncommunicable diseases, including CVD, diabetes, and several

site-specific cancers. The fact that cardiorespiratory fitness

reflects the integrity of numerous systems at least partially

explains the growing recognition that cardiorespiratory fitness

predicts morbidity and mortality risk beyond commonly

obtained risk factors. Higher cardiorespiratory fitness or regular

moderate intensity physical activity has long been proposed to

lower the risk of respiratory tract infections or improve

vaccination responses due to immunomodulatory effects (13, 14).

Skeletal muscle itself is recognized as an endocrine organ,

whereby IL-6—the first coined “myokine”—is one of several

immune mediators released upon muscle contraction and

considered to be a key driver of the anti-inflammatory effects of

regular physical activity (15). Such anti-inflammatory

mechanisms underlie the benefits of high cardiorespiratory

fitness and regular physical activity in lowering chronic low-

grade inflammation or improving immune and inflammatory

markers in several diseases including cancers, cardiovascular

diseases, diabetes, and cognitive impairment (16, 17).

It has become clear from recent studies that lifestyle factors,

including physical activity patterns and level of cardiorespiratory

fitness, have had a clear relationship with health outcomes

during acute COVID-19 infection and post COVID-19

conditions. This Research Topic of Frontiers in Sports and

Active Living presents original research in these areas, including

the impact of mild to moderate COVID-19 infection on

cardiorespiratory fitness among firefighters. In those who were

hospitalized with acute COVID-19 infection, this Research Topic

reports the prevalence of systemic inflammation and low

functional exercise capacity in people who self-reported

symptoms with or without pulmonary lesions 6–12 months after

hospital discharge. Furthermore, the physical and cognitive

impairments with post-COVID-19 may be associated with
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reduced quality of life. We also learn that infection control

measures such as lockdowns introduced in response to the

COVID-19 pandemic affected mobility trends and resulted in a

rise in population-level physical inactivity, particularly in older

(ages 75+) and Black and Asian minority ethnicity (BAME)

individuals. Clearly, an important public health lesson from the

COVID-19 pandemic was that it provided yet another reason for

promoting regular physical activity to the public. The COVID-19

pandemic led to trends in specific types of physical activity, and

this Research Topic reports on a comparison of different group

exercise formats whereby streaming and on demand group fitness

are viable options for sustaining physical activity but

physiological intensity and psychological perceptions may be

greater during live class formats.

The articles in this Research Topic highlight the important role

of physical activity and cardiorespiratory fitness during a global

pandemic. Their findings will remain important with evolving

SARS-CoV-2 variants and in preparedness for future viral

pandemics, particularly in high-risk individuals.
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