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The coronavirus disease-2019 (COVID-19) pandemic has report-
edly resulted in more than one and a half million deaths worldwide.
It has been proposed that people of older age and those with certain
medical conditions are at higherrisk of adverse outcomes, including
death. Yet, a plethora of people that have surpassed the average life
expectancy have recovered from COVID-19 infections, including
more than fifty centenarians.! Interestingly, these older survivors
do not phenotypically manifest signs of metabolic syndrome, as
their BMI appears to be within the normal range. It is important to
shine light in what prevents adverse outcomes in survivors with
COVID-19.

A meta-analysis described an increased risk of mortality for
overweight (BMI>25.0kgm~2) people with COVID-19.2 These
accumulating data raise the question whether obesity and its
associated comorbidities, such as diabetes, hypertension and car-
diovascular disease may be better predictors of adverse outcomes
for COVID-19 infections, than the ageing-associated immunosenes-
cence. Reports indicate that, of the deceased due to COVID-19, only
6% in the US,> 9% in Australia* and 3.9% in Italy® had no known
comorbidities.

The case fatality ratio is also higher in American, European,
and Middle Eastern countries that exhibit higher prevalence
rates of obesity and metabolic syndrome, compared with African
countries.5 A possible explanation is the likely greater production
of Vitamin D due to increased sun exposure in the African conti-
nent. Vitamin D is known to possess immunomodulatory properties
and its deficiency has been linked to COVID-19 hospitalisations.”
Another explanation is a possible link between obesity prevalence
and adverse outcomes.

Lifestyle can affect weight management and it has been dis-
cussed in terms of its effect on COVID-19 hospitalisations, with
physical inactivity, increased body fat and smoking all indepen-
dently increasing hospital admissions in COVID-19 patients.® Low
grade inflammation has been proposed as a possible mechanism.
A chronic state of low-grade systemic inflammation characterises
obesity due to an increase in the production of reactive oxygen
species. Visceral adipose tissue inflammation has been linked to
the development of insulin resistance. The concomitant hypergly-
caemia results in an impaired immune system function and an
increased susceptibility to infections (Fig. 1). Diet, physical activity

https://doi.org/10.1016/j.jsams.2020.11.019

and sleep can all independently improve body composition, lower
chronic inflammation and boost the immune system’s function.

Data demonstrate that elite athletes, such as professional bas-
ketball players, appear protected from the adverse effects of
COVID-19 infections. During the resumption of the National Bas-
ketball Association (NBA) league between July and October 2020,
at least 41 elite basketball players tested positive for COVID-19.°
They all reportedly recovered successfully, with no signs of loss
in performance or other adverse effects. Some of these players
achieved career high performances following recovery from the
infection,'%!! indicating no decline in acceleration, endurance or
reaction rate and therefore suggesting no adverse effects on the
anaerobic and aerobic capacity and on the nervous system of elite
basketball players.

Athletes exhibit an improved maximal aerobic capacity and a
favourable body composition compared to sedentary people, with
the latter being evident even when the two populations have
the same total amount of body fat. A recent review highlighted
the effect of the differential fat distribution on cardiometabolic
outcomes.!? Physical activity promotes reduction in visceral adi-
pose tissue, decreasing thus the risk of adverse cardiometabolic
outcomes.

The COVID-19 pandemic presents an opportunity to raise
awareness on the importance of leading a healthy lifestyle to reduce
morbidity and mortality and to increase lifespan and improve qual-
ity of life. In addition to the spread of infectious diseases, it has been
demonstrated that obesity can too be spread through social connec-
tions, with chances of becoming obese increasing by 57% for people
who have an obese friend.'?

The development of an effective and safe COVID-19 vaccine
is necessary to address the urgent short-term problem, how-
ever, given the worldwide obesity prevalence, the population will
remain prone to all the chronic and other communicable risk fac-
tors if emphasis is not placed on treating the underlying cause
for most of the global morbidity and mortality. The increasing
obesity prevalence also poses an opportunity for more potent com-
municable agents, as it has been demonstrated that the chance
of more virulent strains is increased in obese populations due to
prolonged viral shedding that may increase the overall mortality
rate.'4

The World Health Organisation laid down the principles of
health promotion in the “Ottawa Charter” in 1986. Thirty-four years
later, obesity rates have been increasing and physical activity has
been decreasing. A 2009 review indicated declining rates of fit-
ness and physical activity in young people, raising the alarm for the
future.!” It is recommended that strong physical activity initiatives
are employed on a population level. The education on maintain-
ing hygienic practices, such as washing hands regularly, wearing
a mask and socially distancing, should be followed by education
on the importance of physical activity and achieving a favourable
body composition. The unique opportunity for a drastic and sus-
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Model of the effects of poor versus healthy lifestyle choices
on the immune system, longevity and quality of life
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Fig. 1. Model of the effects of poor versus healthy lifestyle choices on the immune system, longevity and quality of life. Poor lifestyle choices such as poor nutrition, inadequate
physical activity and insufficient sleep increase the risk of obesity. Obesity is characterised by systemic inflammation that can alter the DNA and promote carcinogenesis and
can drive insulin resistance, leading to hyperglycaemia and, if uncontrolled, diabetes. Hyperglycaemia is deleterious to the immune system, inhibiting neutrophil migration,
phagocytosis and immunoglobulin-mediated opsonisation, while promoting proinflammatory cytokine production and inhibiting complement fixation to pathogens. Obesity
also increases the risk of high blood pressure and dyslipidaemia, that if untreated, can lead to cardiovascular disease. Healthy lifestyle choices, such as being physically active,
eating a healthy diet and sleeping well, promote overall fitness and a healthy distribution of body fat. The result is a potent immune system, reduced risk of chronic diseases,
infections and of adverse-effects by communicable agents, such as COVID-19 and influenza virus. This healthy lifestyle increases chances for longevity, improves quality of

life and promotes an overall sense of wellbeing.

tainable change in public health that COVID-19 presents should
not be wasted.
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