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Covid-19 and the next outbreak: decreasing frailty by using mild stress?
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The coronavirus disease 2019 has killed many people, particularly if they were very old or obese. These people are at risk to die in the event of an outbreak, like babies were at risk to die from various diseases one century ago. It is argued that mild stress could help to resist new outbreaks. This requires that obese people, because of bad feeding and activity habits, make the effort to stop snacking, junk food and overfeeding, and become more active. Because an inactive way of life at old age can increase frailty, physical and mental activities should be kept at the highest possible level in elderly people, particularly if they live in retirement homes. In the event of an outbreak, management staff of these homes should not confine residents in their room for weeks or months, as it can increase inactivity, under-nutrition, sarcopenia, and depressive symptoms.

People with or without co-morbidities should be active and one could wonder whether other mild stresses such as sauna bathing could help to better resist infection.

Introduction

It is now well accepted that low doses of many stresses -mild stress -do not provoke severe damages but induce adaptive responses improving the ability to resist severe stress, a phenomenon called hormesis (Mattson and Calabrese 2010). Mild stress can increase resistance to severe stress throughout the lifespan in Drosophila melanogaster flies (Le [START_REF] Bourg | Life-time protection against severe heat stress by exposing young Drosophila melanogaster flies to a mild cold stress[END_REF] and it can also increase lifespan in animal models (review in [START_REF] Bourg | Hormesis, aging, and longevity[END_REF]. Beyond animal models, mild stress may have positive effects in human beings (reviews in Le Bourg and Rattan 2008, Rattan and Le Bourg 2014, Rattan and Kyriasis 2019) and there are debates on the best way to implement the use of mild stress in prevention of disease and in therapy (reviews in Rattan and Kyriasis 2019).

Looking at it the other way round, one could say that the absence of mild stress could have deleterious consequences for health and eventually lifespan. Let us consider food and activity.

Regarding food, it could be said that a short fasting is a mild stress inducing protective responses of the organism (review in [START_REF] Mattson | Meal frequency and timing -8in health and disease[END_REF]) and that such responses have been of help in the past, for instance to resist starvation episodes and even famine (e.g. [START_REF] Prentice | Starvation in humans: evolutionary background and contemporary implications[END_REF]. Nowadays, hunger is no longer a problem in many countries, except in some cases, up to the point that some people have replaced balanced meals at regular intervals by excessive calories intake, snacking, and junk food. This behaviour can induce obesity that can decrease lifespan, even if being slightly overweight does not [START_REF] Flegal | Association of all-cause mortality with overweight and obesity using standard body mass index categories: a systematic review and meta-analysis[END_REF]. Therefore, some people have replaced the mild stress of waiting for the next meal by storing all along the day metabolic reserves that may be of no use in modern life because of a decreased level of physical activity. Physical activity can be considered as a mild stress inducing protective responses of the organism [START_REF] Radak | Exercise and hormesis[END_REF] but, in modern life, a high level of activity has often been replaced by sedentariness (e.g. [START_REF] Walker | Nutrition, diet, physical activity, smoking, and longevity: from primitive hunter-gatherer to present passive consumer -how far can we go?[END_REF] with deleterious consequences for health (e.g. [START_REF] Löllgen | Physical activity and all-cause mortality: an updated meta-analysis with different intensity categories[END_REF].

Before the Covid-19 outbreak, obesity and sedentariness were considered as issues associated with cardio-vascular pathologies and thus eventually a shorter lifespan [START_REF] Flegal | Association of all-cause mortality with overweight and obesity using standard body mass index categories: a systematic review and meta-analysis[END_REF][START_REF] Franco | Population-wide weight loss and regain in relation to diabetes burden and cardiovascular mortality in Cuba 1980-2010: repeated cross sectional surveys and ecological comparison of secular trends[END_REF][START_REF] Manini | Daily activity energy expenditure and mortality among older adults[END_REF] but see also [START_REF] Dalene | Occupational physical activity and longevity in working men and women in Norway: a prospective cohort study[END_REF]. Most people can nevertheless reach a very old age, thanks for instance to progress in the fight against cardio-vascular diseases (review in [START_REF] Grigoriev | The recent mortality decline in Russia: beginning of the cardiovascular revolution?[END_REF]), but the price to pay is increased frailty [START_REF] Fulop | Aging, frailty and age-related diseases[END_REF]) at this old age and a higher risk of dying from events that are not a threat to most of younger people, such as influenza or heatwave (e.g. [START_REF] Jougla | Consequences of the 2003 summer heat wave on mortality levels in France[END_REF].

One century ago, frail people were the babies, up to one-third of them dying before one year of age in wealthy countries (e.g. Mercier and Boone 2002) but, today, Covid-19 kills frail aged people, which is not surprising, and has introduced obese people as a new category of frail people, as they are preferentially killed by the virus [START_REF] Kaeuffer | Clinical characteristics and risk factors associated with severe COVID-19: prospective analysis of 1,045 hospitalised cases in North-Eastern France[END_REF]). In such conditions, one could plea for implementing mild stress as a counter-measure of future outbreaks, because it can help to resist severe stress.

Mild stress as a means to fight future outbreaks

Implementing a mild stress strategy is easy to do but requires the full cooperation of people.

Because the Covid-19 kills obese people, one can hope they will probably modify their habits to increase the chance to survive a new outbreak targeting them. In such conditions, public health messages stating that a mild stress (higher activity level and decreased food intake without snacking) is useful to survive a severe stress could help those who are obese and sedentary because of bad habits. While it is not clear whether decreased or increased meal frequency can help to fight obesity, it seems better to have a breakfast and a light dinner than to skip breakfast and having a high-calorie dinner [START_REF] Paoli | The influence of meal frequency and timing on health in humans: the role of fasting[END_REF]), but there is no debate on the necessity to avoid overfeeding.

Physical activity can reduce cardio-metabolic risk and increase physical fitness of obese people, even if the change in body weight is moderate [START_REF] Oppert | Exercise training in the management of overweight and obesity in adults: Synthesis of the evidence and recommendations from the European Association for the Study of Obesity Physical Activity Working Group[END_REF]. Therefore, obese people should be encouraged to rely on mild stress by increasing their activity level, not only to enjoy a better health, but also to decrease their risk if being subjected to an infection targeting obese people, as it is the case with the Covid-19.

Beyond obese people, decreasing the activity level of elderly people during lockdowns was probably a bad idea. For instance in France, elderly people living in retirement homes were confined in their bedrooms without requesting their consent [START_REF] Ladiesse | Les libertes en EHPAD, a l'epreuve du confinement (Freedom in retirement home, facing confinement)[END_REF]. Confining to bedrooms has made them inactive for months, as being not allowed to have a walk in the garden of the retirement home, and this increased the risk of sarcopenia, a well-known threat at old age (review in [START_REF] Kirk | Aging muscle and sarcopenia[END_REF]. It was reasoned that elderly people would escape the virus but, because the residents were confined into their bedroom, the risk of contamination by a staff member was much higher than in larger areas with a better air circulation, such as lounges or outside. Residents were now eating meal trays in their bedrooms, without any talk with other residents, which could increase depressive symptoms and was opening the way to a lower food intake and a higher risk of under-nutrition, a well-known threat in elderly people [START_REF] Kagansky | Poor nutritional habits are predictors of poor outcome in very old hospitalized patients[END_REF], review in [START_REF] Kalan | Malnutrition in older people[END_REF]. The risk for depressive symptoms, that is high in elderly people (review in [START_REF] Dudek | Depression in older people[END_REF], increased, as residents could also not meet their family and friends for months. Finally, the whole picture made that this could increase the risk of death by failure to thrive [START_REF] Egbert | The dwindles: failure to thrive in older patients[END_REF].

Preventing under-nutrition, sarcopenia, and social isolation can help elderly people to resist infection, even if it could be easier to stay in a armchair all along the day rather than having daily walks, social contacts that are sometimes stressful, and cognitive tasks such as crosswords. These activities require physical, psychological or mental efforts which can all be considered as mild stresses. One thus should avoid restricting the daily activities of elderly people but rather encourage them to be active, even if there is an outbreak, and especially if there is an outbreak.

Otherwise, it could be wondered whether mild stress could allow to resist infection, not only in obese and elderly people, as it has been explicitly stated by [START_REF] Kunutsor | High fitness levels, frequent sauna bathing and risk of pneumonia in a cohort study: Are there potential implications for COVID-19?[END_REF].

These authors showed that higher frequency of sauna bathing and maximal oxygen uptake, "an index of habitual physical activity", had a synergistic positive effect on the risk of pneumonia in a 26 years study of Finnish men. Regarding Covid-19, they concluded that "randomized clinical trials are needed to confirm the robust effectiveness of the combination of physical activity and passive heat therapy in altering infection risk or prognosis". A first step could be to know whether Finnish people practicing sauna bathing were less or more at risk than other ones to be severely impacted by Covid-19, but it seems this information is currently lacking. A higher maximal exercise capacity (cardiorespiratory fitness), measured in patients for various reasons (e.g. heart rate evaluation) up to four years before being SARS-CoV-2-positive, seems to be linked with a lower Covid-19 hospitalisation risk, and this relationship was observed no matter the gender of subjects, their age (lower or higher than 65 years), and obesity status [START_REF] Brawner | Inverse relationship of maximal exercise capacity to hospitalization secondary to coronavirus disease 2019[END_REF], see discussion in [START_REF] Kerrigan | Cardiorespiratory fitness attenuates the impact of risk factors associated with covid-19 hospitalization[END_REF][START_REF] Lavie | In reply -cardio respiratory fitness attenuates the impact of risk factors associated with covid-19 hospitalization[END_REF]. Similarly, people with a better cardiorespiratory fitness had a -5lower risk of dying from Covid-19 [START_REF] Christensen | The association of estimated cardiorespiratory fitness with COVID-19 incidence and mortality: a cohort study[END_REF]). These results have been observed in patients with pathologies and do not show that physical activity could be protective in other people: it has been reported that people with better estimated cardiorespiratory fitness had a lower hospitalisation risk, the results being however just significant (p = 0.04, [START_REF] Brandenburg | Does higher self-reported cardiorespiratory fitness reduce the odds of hospitalization from COVID-19?[END_REF].

These results could support the hypothesis that, by itself, a regular physical activity, and thus a mild stress, could help resist the virus (see [START_REF] De Larochelambert | Covid-19 mortality: a matter of vulnerability among nations facing limited margins of adaptation[END_REF] for comparisons among countries of sedentary behaviour and Covid-19 mortality).

Conclusions

The Covid-19 outbreak will stop, one day, but other outbreaks could happen in the future and it is necessary to implement new protective strategies, in the hope to minimise the death toll. Using mild stress appears to be sound, because it induces adaptive responses improving the ability to resist severe stress. For obese people, decreasing the food intake and having meals at regular intervals, which implies a short fasting between them, can be an effort and thus a mild stress. For sedentary ones, increasing physical activity is the right strategy. For elderly people, maintaining and increasing daily activities, and particularly physical activity [START_REF] Weeks | Exercise and physical activity recommendations for optimizing musculoskeletal health in older adults[END_REF], social contacts and preventing under-nutrition seems appropriate. For people with or without co-morbidities, relying on mild stress by increasing physical activity level, and maybe sauna bathing, could be an appropriate strategy in everyday life. All these behaviours are not always spontaneous ones, and thus require an effort, which is a mild stress. However, it is maybe a price to pay for a better life and higher chance to survive in the event of infection.

Modern life is concomitant with a reduced level of stress for many people: no need to wait for the next meal as one can snack at any time, no need to exercise as the car can be used to go to the next street corner, no need to exercise the brain as watching a reality-TV show is easier than reading a book, making crosswords or sudoku. The net result is that many rather young obese people were frailer than they believed and unable to resist Covid-19: they died. Decreasing the stress level in everyday life decreased the ability to resist severe stress and it is thus needed to accept to increase this level: indeed, for many people, whatever their age, the Covid-19 has shown that it can be a matter of life or death.

For elderly people, the take-home message is that they should not consider that retirement is the time of full rest and that a low level of activity is "normal" at this age, if not desirable, to the point that Belgian retirement homes are called "Maison de repos" (Rest home). Older people should keep active, physically and cognitively, as it is probably the best means to remain healthy (e.g. [START_REF] Weeks | Exercise and physical activity recommendations for optimizing musculoskeletal health in older adults[END_REF], and thus probably to better resist diseases.