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Recently, the novel coronavirus epidemic occurred in China and spread worldwide to become a global pandemic. COVID-19 is a
fatal viral infection causing death, particularly in aged individuals, due to impaired immunity. To date, no intervention is available
to prevent COVID-19 and its manifestations. Physical exercise training generally has health benefits, and it assists in the prevention
of several chronic diseases. Therefore, this review is aimed at exploring the role of physical exercise training in the face of COVID-
19 in older adults and elderly individuals. From this point of view, this review suggests that physical exercise training plays a key role
in promoting immune system regulation, delaying immunity dysfunction, reducing circulatory inflammation markers, and
preventing sarcopenia and thus could prevent the risk of acquiring COVID-19 infection and reduce the complications of
recommended self-isolation in older adults and elderly individuals. Additionally, immunity biomarkers were optimistically
demonstrated in older adults following physical exercise training, thereby reducing mortality and morbidity rates. Finally, in
accordance with recommendations to stay home and perform self-isolation to prevent the spread of COVID-19, all populations
are strongly recommended to practice regular home exercise training at home to promote immune system functioning.

1. Introduction

Recently, in December 2019, the novel coronavirus disease
(COVID-19) occurred in China [1] and subsequently spread
worldwide to become a global pandemic [2]. Generally,
COVID-19 is identified as an acute disorder that could be
fatal. The onset of this severe disease may lead to death
because of the substantial damage to lung alveoli and the
massive failure of the respiratory system to conduct its
functional gas exchange [3].

As of April 11, approximately 1746607 individuals have
been confirmed to have COVID-19, and approximately
107327 deaths have been reported globally [2]. Therefore,
most countries worldwide have recommended individuals
to stay home and practice self-isolation to control and avoid
the spread of COVID-19 infection [4]. However, these rec-
ommendations may result in a lack of physical activity which
may lead to physical and psychological complications [5].

Self-isolation may lead to an increase in anxiety and depres-
sion rates [6], particularly among older adults [7] who are
most affected by this pandemic. In addition, the lack of
physical activity may lead to increased blood glucose levels,
vulnerability to infection, cardiovascular disorders, cognitive
dysfunction, and musculoskeletal disease [8]. Fighting the
COVID-19 pandemic may continue for a prolonged time,
and this event may worsen the psychological and mental sta-
tus including anger, hostility, hopelessness, and depression
that can lead to cardiovascular or cerebrovascular dysfunc-
tion and intensify mortality rate [9]. Moreover, aging is asso-
ciated with loss of muscle mass, decreased muscle strength,
and impaired functional activity known as sarcopenia [10],
which may be increased with this isolation, increase mortal-
ity, and reduce quality of life due to self-isolation and lack
physical activity [11, 12]. In this situation, while it is
extremely difficult to conduct exercise interventions in reha-
bilitation centers, physical exercise is the main modality to
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overcome the complications of the recommended self-
isolation [13].

While the pathological mechanism of COVID-19 is not
completely understood, virus and host factors play a critical
role in COVID-19 infection. During a viral infection, the
immune system becomes active to fight the virus and its
predisposing factors. However, immunopathogenesis is com-
monly related to the control of the immune response, which
leads to damage to lung tissues, in turn disturbing pulmonary
function and impairing lung volume. A misdirected or ineffi-
cient immunity heightens viral reproduction and results in
further damage to lung tissues. Furthermore, an overactive
immune response may also cause immunological disorder
[14]. Therefore, this review is aimed at clarifying the role of
physical exercise training in the face of COVID-19 infection.

2. Immunity in Aging

Over the last few years, life expectancy rates have increased
significantly worldwide, resulting in a high incidence of
age-related infectious diseases. COVID-19 has a high fatality
among older adult individuals, highlighting the potential role
of preserving the integrative function of the immune system
in this population [15]. Resistance to viral infections dimin-
ishes with aging because of the inescapable reduction or dis-
turbance in the usual functioning of the immune system,
susceptibility to infectious diseases, and impaired immune
response to medications in older adults. The reasons for
disturbed immune system functioning are multifactorial,
indicating the appearance of permanent receptivity to impor-
tunate bacterial and viral infections, which exhaust the
immune system, specifically in T- and B-cells [16].

Older adults’ susceptibility to infectious diseases increases
because of the considerable decline in the number of T-cells,
which play an important role in identifying and reacting con-
tinuously to growing pathogens such as viral infections [17].
Although this decline is strongly associated with reduced
adaptive functions of the immune system, the innate sections
of the immunity cannot resist the negative influences of
the aging process [18]. Additionally, inflammatory markers,
including interleukins and C-reactive protein, increase with
aging. Also known as inflammaging, this increase results in
chronic diseases in older adults [19].

3. Exercise and Immunity

The present review focuses on studies that assessed the influ-
ences of conducting a regular physical exercise program on
the immune system in older adults, aimed at reducing the
COVID-19-related mortality rate in this population. Gener-
ally, it has been documented that regular adherence to
exercise programs is related to higher life expectancy and
lower risk of cardiovascular and infectious diseases [20].
Modern medicine attributes several aging-induced diseases
to immune dysfunction [21]. Therefore, it would be benefi-
cial to investigate if the effect of exercise on immunity in
older adults presents significant advantages as a safe, easy,
and low-cost modality to improve immunity [22]. A prior
study explained that engaging in moderate-intensity aerobic
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exercise reduces manifestations related to upper airway
infection and improves the immune system functioning
system [23].

The present study is aimed at exploring the role of
exercise rehabilitation in improving older adults’ immunity
against COVID-19. Previous studies assessed the impact of
a single bout of acute exercise on different immune responses
in young adults and older individuals [24, 25]. While these
studies provided effective findings on older adults’ immune
responses to acute stress, they presented poor data on the
long-term effects of physical exercise on their immunity.
Other studies have examined the long-term effect of exercise
intervention on the immune system in active and nonactive
older adult populations [22, 26, 27]. The majority of common
assessments in such studies included serum antibodies,
phenotype features, number of T-cells, phagocytic function
of neutrophils/monocytes, NK cell cytotoxic activity, and
mitogen-induced proliferation of T-cells [28]. Another study
that evaluated the influence of aerobic and resisted exercise
(separated or combined) in healthy and frail middle-aged
and older adults for a period of 8 to 12 weeks reported
considerable and effective results for immune system
response [29-31].

4. Exercise and Viral Infection

Viral infection provides the foremost risk for healthy and
older adult survivors. Particularly, older adults are the most
susceptible to severe medical complications and death as a
result of COVID-19, which leads to suppression of the
phagocytic activity of alveolar macrophages [2, 32]. Addi-
tionally, it leads to a decrease in the number of T-cells and
reduction in the clearance by cilia, thereby increasing the
severity of the infection. Improving the functional response
of the immune system against COVID-19 necessitates a
frequent attentive assessment because this response could
already be overactive in older adults, resulting in advanced
stress because of their vulnerable immunity. Although exer-
cise training plays a vital role in preventing viral infection
subsequent to the initial infection, the physiological response
of the immune system is not completely known. Neverthe-
less, it could affect catecholamines, resulting in a change from
type 1 to type 2 immune response, consequently eliminating
localized inflammation and promoting good outcomes
following the acquisition of viral infection [33].

Regarding the COVID-19 infection, a physical exercise
program has been suggested for the period of confinement
[34]. These suggestions included an increase in exercise fre-
quency to 5-7 days of aerobic exercise and 2-3 days of resisted
exercise per week. In addition, mobility, coordination, and
balance exercises were recommended twice a week at least
through various physical exercises. Moreover, moderate-
intensity aerobic exercise was recommended for older adults
during confinement without the need for particular equip-
ment [34, 35]. Furthermore, it was suggested that yoga may
be considered in this period as it does not need exercise
devices or wide place [35]. Recently, it was documented that
regular physical exercise training at home is a safe and
important modality for promoting a healthy status, avoiding
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airborne COVID, and maintaining the fitness level during
the staying home period [36].

5. Exercise and Sarcopenia

Primary sarcopenia is identified as an age-related disorder
typified with a gradual loss of muscle mass, decreased muscle
strength, and poor physical performance with a risk of func-
tional disability, impaired quality of life, and increased mor-
tality [37]. Accordingly, the mass and function of the skeletal
muscles decline progressively with age. With the confine-
ment of the COVID-19 pandemic, sarcopenia may increase
due to the lack of physical activity. Poor physical perfor-
mance is a potential indicator of impaired health outcomes
related to aging [38]. Prior evidence approved that physical
inactivity is an amendable factor for growing various chronic
diseases, including obesity, diabetes, hypertension, cancer,
depression, and musculoskeletal disease [39]. Exercise train-
ing is demonstrated as one of the important modalities for
preventing functional impairments and chronic diseases
and realizing the health status in older adults [40]. In partic-
ular, older adults with an active lifestyle and regular exercise
training exhibit lower morbidity and lesser age-associated
disabilities than sedentary peers [41]. Evidence suggested
that exercise training could be utilized to promote physical
independence in older individuals [42]. Moreover, exercise
training could be prospectively used to prohibit, slow down,
or reverse sarcopenia and frailty [43]. The American College
of Sports Medicine suggests different exercise programs such
as aerobic, resisted, balance, and coordination exercises as the
ideal modalities to improve muscle function in older adults
[44]. Strengthening exercise was recommended as one of
the major therapeutic modalities to prevent the loss of muscle
mass in aging by inducing the release of anabolic hormones
that enhance protein synthesis and promote muscle strength
and function [45].

6. Exercise and Psychosocial Impacts

The quarantine-associated COVID-19 leads to an impaired
physical activity energy expenditure which harmfully impacts
the psychosocial status [46]. A recent study has concluded that
sedentary lifestyle may increase the susceptibility to infections;
in contrast, regular home exercise training may induce
preventive influences against viral infection of the respiratory
airways, improve physical and mental functions, and enhance
psychological condition [47]. Regarding the daily living
restrictions and sedentary habits during the forced rest period
of quarantine, physical activity is strongly recommended in
inactive populations to improve health status and provide pre-
ventive benefits in well-being [48]. In serious issues such as the
COVID-19 pandemic, physical activity practice should be the
main modality for active and inactive individuals to promote
and restore a healthy condition [49]. In addition, it was
explained that long-term detraining may lead to significant
reduction in exercise capacity and loss of muscle mass and
strength [50], and thereby, athletes should avoid prolonged
time of detraining to protect the health and physical condi-
tion [51]. Regular physical activity has strongly optimistic

benefits on the psychological status through reducing
anxiety and depression and improving stress tolerance and
self-esteem [46].

7. Conclusions

From the author’s point of view, this review suggests that
physical exercise training plays a key role in promoting
immune system regulation, delaying immunity dysfunction,
reducing circulatory inflammation markers, and preventing
sarcopenia and thus could prevent the risk of acquiring
COVID-19 infection and reduce the complications of recom-
mended self-isolation in older adults and elderly individuals.
Additionally, immunity biomarkers are optimistically dem-
onstrated in older adults following physical exercise training,
thereby reducing mortality and morbidity rates in this popu-
lation. Adherence to physical exercise intervention should be
encouraged in the rehabilitation of patients to prevent the
spread of the fatal COVID-19 infection and staying home
complications, particularly among older adults. Finally, in
accordance with recommendations to stay home and practice
self-isolation to prevent the spread of COVID-19, all popula-
tions, and particularly older adults, are strongly recom-
mended to conduct a regular home exercise training to
promote immune system functioning. Conducting regular
physical exercise is considered a main preventive modality
against a quarantine complication-related COVID-19 pan-
demic. Therefore, “stay home stay active.”
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