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INTRODUCTION

As of 30th January 2020, the outbreak of the novel coronavirus disease, later called COVID-19, was declared a Public Health Emergency (World Health Organization, 2020b) and on the 11th of March 2020, COVID-19 was characterized as a pandemic (World Health Organization, 2020d). On April 20th 2020, WHO reported 2,314,621 confirmed cases of COVID-19 and a total of 157,847 deaths from all regions of the world (World Health Organization, 2020a).

Governments' immediate protective measurements aim to slow down the ongoing spread of the COVID-19 disease. Restrictions include full or partial lockdowns of cities, travel bans, restricted social gatherings, and closed borders and schools. Half of humanity is currently directly affected by the COVID-19 pandemic (The New York Times, 2020), with uncertain final consequences. Likely, our daily life with physical activity (PA) will be impaired for months, affecting the health of a significant portion of society. A significant decline in steps taken assessed by activity tracker users has already been shown (Fitbit, 2020).



IMPORTANCE OF PHYSICAL ACTIVITY

Encouraging or mandating that people should remain within their homes with discontinued daily life activities may unintentionally increase sedentary behavior, decrease general PA, and inflict negative health consequences. Decreased PA will lower mechanical load, metabolic rate, and energy expenditure, which may result in a decline in physical fitness and an energy surplus. All are well-known risk-factors for future disease manifestations, imposing further economic burden on tomorrow's society (Owen et al., 2010; Malm et al., 2019).

What was termed the global pandemic of physical inactivity in 2012 was estimated to be the cause of 5.3 million deaths per year (Das and Horton, 2016). A sedentary behavior with high levels of sitting time and low levels of PA are associated with increased risks of depression (Huang et al., 2020), type 2 diabetes, cancer (Patterson et al., 2018), coronary vascular disease (CVD), and mortality (Stamatakis et al., 2019). The human physiology responds quickly to reduced PA. For example, two weeks of reduced PA leads to a decrease in cardiorespiratory fitness and multi-organ insulin sensitivity (Bowden Davies et al., 2018). Just 1 week of induced sedentary behavior has deleterious effects on mood and depression (Edwards and Loprinzi, 2016). Also, 1 week of reduced step count by 91% significantly reduced myofibrillar protein synthesis rates and upregulated muscle atrophy in male adults (Shad et al., 2019). Further, immobilization and sedentary behavior, such as TV viewing, are strong risk factors for venous thromboembolism (Kubota et al., 2018). On the contrary, regular PA and low sedentary time are associated with reduced risk for morbidity and all-cause mortality (Ekelund et al., 2019).

Early reports on COVID-19 show that individuals of an older age with multiple comorbidities are more prone to developing severe complications following infection by COVID-19 and have an increased risk of mortality (Emami et al., 2020). These observations indirectly indicate that low fitness, obesity, and an altered immune system could be detrimental for an individual exposed to the coronavirus, SARS-CoV-2. The effects of COVID-19 on patients with obesity is yet to be well-described, however, several reports identified obesity as a risk factor for hospitalization (Dietz and Santos-Burgoa, 2020).

Severe detrimental effects of COVID-19 include lung damage, pneumonia, an overwhelming innate-induced inflammation (Liu et al., 2020), abnormal coagulation characteristics (Tang et al., 2020), and cardiac and kidney injury (Chen et al., 2020). In this context, documented preventive and alleviating effects of PA on complications by viral infections are of significant interest. Firstly, regular PA improves cardiovascular functions (Pinckard et al., 2019), coagulation and fibrinolytic homeostasis (Lippi and Maffulli, 2009), and overall protection to cellular stress (Narasimhan and Rajasekaran, 2016). Secondly, PA can increase the endurance and strength of the respiratory muscles, making them more efficient (McKenzie, 2012). Thirdly, regular PA has positive effects on the immune system (Dorneles et al., 2020), may restrain the immunosenescence generally seen with aging (Weyh et al., 2020), and can enhance the immune response to viral antigens, lowering the incidence of viral infections across the lifespan (Campbell and Turner, 2018).

Particularly, PA during aging may have positive effects on the adaptive immune system including T and B lymphocytes (Turner, 2016). For instance, interleukin-15 (IL-15), a pleiotropic cytokine crucial for the activation and proliferation of T and NK cells which is highly expressed in muscle fibers, is released following exercise (Nielsen et al., 2007). An exercise-induced release of IL-15 from skeletal muscles may provide positive effects to the immune system, as one of many health-preserving effects caused by exercise. Regular PA may also have positive effects on the immune-system via other mechanisms, such as the prevention of a low-grade inflammation generally seen in central obesity (Collao et al., 2020) which is strongly associated with an increased risk of type 2 diabetes and CVD. Collectively, PA and prevention of obesity are crucial in the prevention of severe complications and premature mortality in future viral pandemics.

Physical activity also has a major role in mental health and cognitive function because exercise has positive effects in preventing and alleviating depressive symptoms (Schuch et al., 2016), lessening anxiety (Stubbs et al., 2017), improving learning (Winter et al., 2007), and is beneficial for cognitive functioning in older adults (Bangsbo et al., 2019). In addition to promoting PA, taking part in sports gives the participant a chance for psychosocial development, being part of a community, and developing a social network (Holt et al., 2017). With limited social activities due to mandated restrictions, organized sporting activities will vastly decrease during the virus outbreak. Consequently, continued PA is invaluable for maintaining good physical and mental health when tackling current challenges imposed upon us by COVID-19.



ATTENUATE NEGATIVE HEALTH CONSEQUENCES

Physical exercise at home is easily carried out and will help maintain fitness levels. Also, performing household tasks contributes significantly to total energy expenditure, especially for the elderly (Ratzlaff et al., 2010). The World Health Organization exemplifies some practical home-based exercises, available at their website, including: squats, bridges, back extensions, and chair dips, to be performed for 10–15 repetitions up to five times with 1-min rest between sets (World Health Organization, 2020c). Further, planks and superman can be performed for strengthening the core, while knee to elbow and side knee lifts, to name a few, can be used for increasing the heart rate and respiratory rate.

Even with the restrictions of limited space or lack of special equipment, reaching the WHO recommendations of 150 min of moderate-intensity or 75 min of vigorous-intensity PA per week (World Health Organization, 2010; Piercy and Troiano, 2018) is still achievable even at home during self-isolation. For additional health benefits, 300 min of moderate-intensity or 150 min of vigorous-intensity PA per week is recommended. In the case of dramatically decreased PA due to mandated restrictions, and thus, vastly decreased non-exercise activity thermogenesis, reaching the higher end of the recommendations could be valuable. A combination of muscle-strengthening exercises for the major muscle groups, walking, stair climbing, and performing household tasks, is recommended to maintain PA during the coronavirus crisis. Exercising outside is, of course, an option, while maintaining a distance from other people. While moderate PA is beneficial for health and immune function, the risk of illness may be elevated during periods of unusually heavy exertion (Simpson et al., 2020). Accordingly, follow the guidelines from WHO or your public health agency.

It is also important to interrupt prolonged sitting time, as this is beneficial for metabolic health, i.e., insulin sensitivity and blood lipids (Loh et al., 2020). For instance, regular interruptions of 3-min of light-intensity activities during 210 min of sedentary time can diminish the glycemic response following a high-energy meal, valuable for glycemic control (Climie et al., 2018). Homestay and working from home likely increase sitting time, specifically screen time in front of the TV, mobile phone, and computer. Regular interruptions are therefore suggested.

To increase motivation for PA, internet-delivered interventions through the computer or mobile phone, or self-monitoring through diaries or phone apps, are viable tools for exercise motivation (Tate et al., 2015). Also, one can follow an online exercise class, often freely available on different media platforms. While exercise is safe for most individuals, the elderly and those who are susceptible to cardiovascular or other complications should consult health providers before starting a new exercise regime.



CONCLUSIONS

Maintaining regular PA during self-isolation is important for the prevention of future chronic health conditions due to a sedentary lifestyle. During crises, functional medical care and vital societal services are of the highest priority. To prevent additional physical and mental distress, governments, public health authorities, and the public itself should care also for maintaining PA during the COVID-19 pandemic. In summary:

• All PA is beneficial and doing something is better than doing nothing

• Interrupt prolonged sitting time and reduce sedentariness with short active breaks during the day

• Accumulate at least 150 min of moderate-intensity or 75 min of vigorous-intensity PA per week

• When desired, use a training app for the monitoring of activity and/or follow an online exercise class for exercise motivation

• Include both muscle-strengthening and cardiovascular exercises

• Always be cautious and aware of your own limitations, and never do exercise with an ongoing infection.

Additionally, regular PA is important in the prevention of severe complications in any future pandemic viruses similar to COVID-19.
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