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Abstract - Aim: The primary cause for the development and worsening of chronic diseases is physical inactivity. This
article aims to present a proposal for the negative impacts of physical inactivity during social distancing caused by the
COVID-19 pandemic. Results: Global levels of physical activity are decreasing, and this behavior can be the start to
increase the prevalence and incidence of chronic diseases such as diabetes, high blood pressure, obesity, and mental ill-
ness after the COVID-19 pandemic. Conclusion: Staying physically active is a fundamental behavior during the

COVID-19 pandemic and social distancing.
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Introduction

The primary cause for the development and worsening of
chronic diseases (obesity, diabetes mellitus, systemic
arterial hypertension, metabolic syndrome, cancer, cor-
onary artery disease, sarcopenia, osteoporosis, among oth-
ers) is physical inactivity'>. We need to understand that
the human genome was programmed to perform physical
activity, and muscle contraction is a physiological need
that stimulates and aids in the homeostasis of several sys-
tems?, such as the cardiovascular, cardiorespiratory, neu-
roendocrine, and immune systems.

Clinical and experimental studies support the theory
that the mismatch between the human genome “shaped”
centuries ago (10000 BC) and the poor physical activity
environment experienced by modern man (2011 AD) is
the link between chronic diseases pandemic that affects
contemporary society'. Booth and Lees® exemplify the
need for physical activity since 10000 BC, in which fight-
ing, hunting, and flight were survival necessities. In other
words, only the strong and fast could survive and could,
thus, reproduce, consequently passing on genes to future
generations, and those who were not successful in hunting,
fighting, and fleeing did not survive. Therefore, a natural
selection was already in place (Darwin's Theory), which
depended on physical fitness and the wise use of the loco-
motor system®.

Historically, physical inactivity is a predominant
factor in contemporary society when compared to other
periods. For example, in the Paleolithic period® (~20000

BC), men performed between ~13200-21120 steps per
day, and women ~10560. Currently, adult men in the Uni-
ted States perform® ~5340 steps per day, and women
~4912. A multicenter study” carried out in Europe (Den-
mark, Spain, Germany, and the United Kingdom) esti-
mated that elderly people take about ~5000 + 2596.9 steps
per day. A Brazilian study showed that men performing
>10000 steps per day have better cardiometabolic condi-
tions than those walking <10000 steps per day®. These
data demonstrate that we are presenting hypokinetic beha-
vior, in which we no longer stimulate the main gland in the
human body, the skeletal muscle’.

In this sense, skeletal muscle tissue is considered an
endocrine/paracrine organ, and muscle actions are per-
formed at appropriate intensities and volumes secrete sub-
stances displaying anti-inflammatory characteristics,
called myocins’. Long periods of physical inactivity can
lead to negative physiological responses, such as resis-
tance to insulin action, subclinical inflammations, protein
degradation, pain, and increased morbidity and mortality
risks®. The classic “Dallas bed rest” study”, published in
1968 in the journal Circulation, simulated the clinical
treatment of acute myocardial infarction in healthy young
patients, which consisted of being completely bedridden
for three weeks. The results indicated decreased VOsax,
cardiac output, and systolic effort volume after three
weeks.

Another study® simulated a rigorous bed rest (bed-
ridden) of one week in healthy young adults (age 23 + 1
years; BMI 23.0 + 0.9 kg m?), revealing significant
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muscle mass reduction of 1.4 + 0.2 kg, and a 3.2 +
0.9% decline in the quadriceps femoris, in addition to a
significant decline in peak VO, and muscle strength.
Strict bed rest also induced a 29% =+ 5 loss in insulin
sensitivity. In fact, hypokinesia does not only cause dele-
terious locomotor system effects, but also systemic dele-
terious effects.

Studies involving molecular biology also empha-
size and prove the need for physical activity. A study
evaluated epigenetic changes (muscle biopsy) after three
months of aerobic training (45 min; 4 sessions per
week) following the training in only one randomized
leg (trained leg), while the second leg (untrained leg)
was used as an intraindividual control leg in young
adults'®. The results demonstrated that increased DNA
methylation was associated with glucose metabolism
and muscle fiber remodeling, while, on the other hand,
decreased methylation was associated with the signaling
of elements involved in inflammatory processes. The
authors also concluded that aerobic training induced
significant methylation changes at almost 5000 genome
sites and the significant expression of approximately
4000 genes (PPARG, RUNXI1, MIPEP, COL4A1, and
others)'”.

On January 30, 2020, the World Health Organization
stated that the outbreak of coronavirus disease 2019
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(COVID-19) caused by the new coronavirus (SARS-CoV-
2) constituted a “public health emergency of international
concern”. This virus has a high transmissibility power
between humans and an infected person can transmit the
virus, on average, to four people''. On the other hand,
social distancing is decreasing global physical activity
levels'?, increasing the prevalence and incidence of sev-
eral chronic diseases (Figure 1).

A systematic review demonstrated that genetic risk
factors can affect the treatment and prevention of COVID-
19, and physical inactivity is a strong modifiable risk fac-
tor for severe COVID-19'%'*. Tison et al'® examined
worldwide changes in step count before and after the
announcement of COVID-19 as a global pandemic. The
results showed that worldwide, within 10 days of the pan-
demic declaration, there was a 5.5% decrease in mean
steps (287 steps), and within 30 days, there was a 27.3%
decrease in mean steps (1432 steps).

A Brazilian study described the lifestyle changes of
45,161 individuals during the period of social distancing
in the COVID-19 pandemic'®. The results showed that
before COVID-19, 30.1% of adults were doing enough
physical activity, while during the pandemic, this percen-
tage decreased to 12.0%. However, during social distan-
cing, increased time in front of the screens, ingestion of
ultra-processed foods, in the number of cigarettes smoked,
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Figure 1 - Relationship between social distancing, physical inactivity, and chronic diseases.
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and in the consumption of alcoholic beverages were
reported.

Conclusion

In this case, we present our two hypotheses; 1) Many
people will become ill during social distancing, and, as
this is a multifactorial issue, with the development and
aggravation of chronic diseases due, in part, to physical
inactivity. 2) We will observe chronic and mental illness
pandemics, such as obesity, type 2 diabetes, sarcopenia,
dyslipidemia, arterial hypertension, cancer, metabolic syn-
drome, depression, and anxiety, among others, after the
Covid-19 epidemic. Thus, we strongly believe that staying
physically active is a fundamental behavior during the
Covid-19 pandemic and social distancing. What physical
activity should be prescribed during social distancing?
Several options can be practiced such as exergames, resis-
tance training with body weight, high-intensity interval
training, dance, yoga, endurance exercise (walking if
viable), or adapt their activities to be performed at home.
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