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Physical activity is one of the strongest forces for good health. Physical
activity helps prevent and/or treat many physical and mental health condi-
tions by improving functioning of numerous physiological systems’. In this
piece we explain how harnessing the salutogenic power of physical activity
could help ease the consequences of the coronavirus pandemic in six ways.
'This commentary is an expanded version of a blog that was distributed to
leaders in physical activity and public health in early April 2020 to bring
awareness of the relevance of physical activity during the coronavirus pan-
demic. Though it is not clear whether the blog has contributed to any in-
crease in priority for physical activity in the pandemic response, it has been
posted online in several languages® and adapted for an online news source
in India’. The current version adds two more likely benefits to the original
four, provides ideas on promoting physical activity more equitably during
the pandemic, and offers suggestions for planning for more physical activity
as cities and countries relax shelter-in-place restrictions. This commentary
is motivated by a perceived urgency to add physical activity’s benefits to
efforts to manage the current public health crisis, so we are grateful for
the opportunity to include this commentary in the timely release of this
Special Issue of the Brazilian Journal of Physical Activity and Health on the
coronavirus pandemic.

We begin with identification of six likely benefits of physical activity
with direct relevance to the pandemic, referencing just a sample of sup-
porting literature, mainly review papers. First, physical activity has poten-
tial to reduce the severity of COVID-19 infections. This is related to what
happens in the lungs during an infection. The immune system detects the
invading virus in the lungs and attacks it. The conflict between the virus and
immune cells creates inflammation. That inflammation causes damage to
lung tissue that interferes with gas exchange and can become severe enough
to require medical interventions, such as mechanical ventilators®.

Physical activity has favorable effects on these physiological mecha-
nisms. During physical activity, muscles produce compounds that improve
functioning of the immune system and reduce inflammation’. Thus, physi-
cal activity strengthens the two biological processes that react to the infec-
tion. Although studies of the effects of exercise have not been conducted
with COVID-19 patients, the effects of exercise on immunity, inflamma-
tion®™’, and viral respiratory infections'' are well documented. Because
muscles make up 30-40% of body weight, they can be a powerful ally in
fighting the impact of infection, but only when the muscles are being used.
Moderate-intensity physical activities, like walking, have the best impact,
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but extreme vigorous exercise, like running a marathon,
temporarily reduces immune function'. The potential
for increased physical activity to reduce the number of
infected people who require hospitalization and use
of ventilators could help reduce the extent to which
health care systems become overwhelmed by cases of
severe infection. Reduced severity of infections should
also lessen health care costs created by the pandemic,
as well as ease suffering.

Second, physical activity is effective for both pre-
venting and treating hypertension, obesity, heart dis-
eases, diabetes, and eight types of cancers’, all of which
increase risk of severe illness and death among those
infected with the coronavirus. Though physical activity
is widely recommended by health authorities through-
out the world, efforts to promote active lifestyles are
minimal™. It makes sense now to encourage and assist
people, especially those with chronic conditions, to be
moderately active prior to any potential exposure to vi-
ral infection, so as to reduce severity of illness if infec-
tion should occur. There is specific evidence that phys-
ical activity’s immunity and inflammation benefits are
seen in most of the high risk groups listed above®. Be-
cause each session of physical activity has acute effects
on immune functioning and inflammation’, similar to
taking a medication daily, people can reduce their risk
of severe viral infections and their risk from multiple
chronic diseases by simply taking a walk every day. It is
not too late in the pandemic for people to benefit from
modest increases in their physical activity.

'Third, symptoms of stress are virtually certain to in-
crease as the pandemic continues, due to health threats,
job loss, reduced income, and isolation from social con-
tact. Fortunately, being physically active has important
mental health benefits, and encouraging people to be ac-
tive could help them cope with ongoing stress and avoid
psychological ill-health. Each session of physical activity
reduces symptoms of depression and anxiety', so being
active every day can be a partial antidote to the stress
of the pandemic. For people already feeling distress, be-
ing active has similar effectiveness as medications and
psychotherapy'. The most common physical activity is
walking, which is free, accessible to most people of all
ages®, and lends itself well to physical distancing.

Fourth, the body’s response to psychological stress
creates imbalances between cortisol and other hor-
mones that negatively affect the immune system and
inflammation. Thus, psychological stress affects the
underlying biological processes of COVID-19, and re-

storing cortisol balance is another mechanism by which
physical activity benefits immunity and inflammation.
The most effective strategies for improving cortisol
balance are physical activity and stress management'®.
Because older people have disrupted cortisol physiolo-
gy and weaker immune systems'®, physical activity may
be particularly important for this large population at
high risk for COVID-19.

Fifth, there may be a protective effect on lung func-
tion among physically active and fit individuals. Pul-
monary function does not generally respond to exercise
training. This may seem counter intuitive, but healthy
individuals at all ages have sufficient reserve capacity
for ventilation and pulmonary gas exchange so that
respiratory function is not a limiting factor for exer-
cise’”. However, endurance exercise induces production
of antioxidants that confer protection against oxidative
stress and may specifically prevent or reduce the se-
verity of acute respiratory distress syndrome (ARDS).
ARDS is a serious and common outcome among those
hospitalized with COVID-19, and patients who have
been regularly active may have a degree of protection
against ARDS™.

Sixth, physical activity may be able to play a role
in what is considered the ultimate solution to the
coronavirus pandemic. The expectation is that eventu-
al production of an effective vaccine that is delivered
worldwide will allow resumption of relatively “nor-
mal” economic and social activities'’. Both acute and
chronic physical activity have been shown repeatedly
to improve the immune response to vaccines”, with
longer-term exercise resulting in more people with an-
tibody levels sufficient to protect from infections®. In
one study, older adults were assigned to either moder-
ate-intensity aerobic exercise or a flexibility and bal-
ance intervention that occurred before and after an
influenza vaccination. Participants in the aerobic group
were 30-100% more likely than the flexibility group to
attain sufficient antibodies to protect them from three
strains of influenza virus, six months after the vacci-
nation?!. The vaccination-enhancement effect may be
especially important for older adults who have reduced
responses to vaccines? and are at much higher risk for
severe forms of COVID-19.

COVID-19 has exposed underlying weaknesses
in public health preparedness and health equity, espe-
cially in the United States. Current data from the U.S.
Centers for Disease Control and Prevention (CDC)
suggest a disproportionate burden of COVID-19 re-
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lated illness and death among racial and ethnic minor-
ity groups®. Many factors contribute to this disparity,
including poor access to health care, housing and food
insecurity, poor access to safe open spaces for being
physically active while maintaining safe physical dis-
tancing, lack of paid sick leave, an over-representa-
tion in jails and prisons that carry the increased risks
of congregate living, and poorer underlying health
due to chronic diseases. Though COVID-19 impacts
everyone, it hits hardest those who have the fewest re-
sources and face ongoing discrimination and stress. We
must place special emphasis on providing supportive
programs and ensuring access to safe, attractive plac-
es for outdoor physical activity for persons who face
socio-economic challenges. Similarly, needs of people
with mobility limitations should be taken into consid-
eration during planning. Otherwise, poorly-designed
efforts to promote physical activity may further exacer-
bate societal and health inequities.

'The most important actions at the time of this writ-
ing are to reduce spread of the coronavirus through
physical distancing, frequent hand washing, and avoid-
ing touching the face. But, due to its multiple benefits,
physical activity should not be an afterthought during
this pandemic. Being active should be a key recom-
mendation. People need to know about actions they
can take themselves to help reduce the risk of severe
infections and stressful reactions to the pandemic.
Worldwide, about 23% of men and 32% of women
are at risk? because they do not meet physical activity
guidelines*. We recommend immediately beginning
studies on the impact of regular physical activity on
the severity of illness among people infected by the
coronavirus. One important study would be to assess
physical activity at the time of COVID-19 testing,
then follow-up patients to determine whether activi-
ty reduces severity of the infection and enhances sur-
vival. Similar studies conducted in multiple countries
would be valuable. But action does not need to wait for
a study. Physical activity is already almost universally
recommended*, and there is much evidence that phys-
ical activity could contribute to reducing the severity
of COVID-19 illness, enhancing quality of life before
and after infection, and enhancing efficacy of eventual
vaccines. What is missing is a concerted and resourced
effort to implement some of the many evidence-based
physical activity interventions'>*.

We have been encouraged by media stories and on-
line posts from citizens encouraging people to be active

during the current crisis®. We are pleased that, so far,
exercising has been considered an “essential activity” as
part of orders for sheltering in place in most countries.
But the potential for physical activity to reduce the se-
verity of COVID-19 infection is not a communication
goal in any country to our knowledge. Although ex-
ercise outdoors is permitted in most countries during
shelter-in-place orders, closures of parks, trails, gyms,
and beaches make it more difficult for people to be ac-
tive. Popular places for physical activity should be re-
tained as much as possible, but it may be necessary to
monitor outdoor locations to ensure people maintain
safe physical distancing. Any kind of enjoyable moder-
ate activity, indoors or outdoors, is great for mind and
body, but people, including decision makers in each
country, need to understand the many important roles
physical activity can play in reducing their risk of se-
vere infection and maintaining quality of life.

At the time of this writing, many countries are un-
der shelter-in-place orders, but countries with the ear-
liest outbreaks are beginning to loosen restrictions. Be-
cause of the risks of re-occurrence of outbreaks, as was
seen in the 1918 influenza pandemic?, it is likely that
after opening up and experiencing more outbreaks, re-
strictions will be imposed again. This extended process
with varying levels of restrictions presents opportuni-
ties to take advantage of the power of physical activity.

Physical activity organizations and leaders should
develop plans within each country, and with the WHO,
to make physical activity education and promotion
a public health goal during and after the pandemic.
Physical activity organizations and experts should vol-
unteer for pandemic planning groups so they educate
decision makers about how physical activity can make
positive impacts on the pandemic and influence rec-
ommendations and policies. Here are several actions
that may be helpful as part of shelter-in-place orders or
when economic and social activities resume.

Official decision-making groups or health organi-
zations acting independently should educate popula-
tions about the six pandemic-related benefits described
above. Some of the messaging should be tailored for
the high-risk groups of older adults and those with
pre-existing conditions. Health care providers should
be provided with information and tools that can help
their patients start or maintain regular physical activity.
Exercise Is Medicine is an international initiative that
already has many relevant materials®.

In many areas, health clubs, parks, trails, and beach-
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es have been closed, specifically because they were pop-
ular places for physical activity. These closures may be
counter-productive if they have the effect of decreasing
physical activity. Thus, plans are needed to safely reo-
pen these important physical activity environments in
ways that do not contribute to promoting spread of the
virus®. Education about the need for physical distanc-
ing, monitoring of crowding, limiting the number of
users at any one time, rearranging or temporarily re-
moving workout equipment, and enforcement of safety
protocols will likely be needed. Physical activity experts
should be involved in developing such protocols.

Although children and adolescents are at low risk
of severe coronavirus infections, closing schools, play-
grounds, and parks is likely to reduce their physical
activity and harm their physical and psychological
health®. Physical educators, parks professionals, pedia-
tricians, and others should become involved in decision
making about how to help children be active during
shelter-in-place orders and how to reopen these op-
portunities for physical activity in a safe manner. For
example, modified, distanced physical education les-
sons are needed. Guidelines for modifications to, and
monitoring of, playgrounds and parks will be needed
until widespread vaccination is achieved.

Rather than close popular places for physical activ-
ity, an alternative strategy is to provide more space for
physical activity, so it is easier to maintain safe distanc-
es. Several groups are promoting a major expansion
of “open streets” programs that close streets to traffic
but allow walkers, joggers, bicyclists, and non-motor-
ized wheelers to use the streets32. This could be an
equitable and low-cost solution for providing physical
activity opportunities if open streets become a regu-
lar feature in all neighborhoods so people do not have
to travel far to access them. Establishing open streets
during shelter-in-place orders could generate demand,
experience, and protocols that could be applied to con-
tinuing them as society reopens.

Planning responses to the coronavirus pandem-
ic that make use of the salutogenic power of physical
activity will require effective advocacy to get physical
activity experts in the room where decisions are being
made, and creative thinking to generate feasible and
promising solutions to problems the field has not en-
countered before. Global physical activity promotion
initiatives® and national physical activity plans®* are
existing frameworks that probably need to be revised in
the wake of the current pandemic. Simultaneously, the

physical activity-related disciplines need to quickly be-
gin research to develop evidence that guides better pol-
icies, programs, and recommendations as we progress
through the phases of the pandemic. What we learn
during this pandemic can be used to ensure the benefits
of physical activity are fully realized in future crises.
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