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Abstract: Physical activity is one of
the most efficacious pathways to
promoting mental and physical
health, preventing disease, and,
most important during the COVID-
19 pandemic, bolstering a stronger
immune system. Efforts to “flatten
the curve” have resulted in the
temporary closure of exercise
facilities and gyms, suspension of
sport activities, and advisories to
avoid public recreational spaces. All
of these changes have made
traditional opportunities to be
physically active difficult to access.
These changes have also
exacerbated existing disparities in
access to social and environmental
supports for physical activity,
potentially contributing to
a widening gap in physical activity
participation among those at
greatest risk for COVID-19. Physical
activity can play a special role in
reducing the inequitable
consequences of COVID-19; however,
expansion and better targeting of
evidence-informed interventions are
needed that address the unique

barriers present in communities
that have been economically and
socially marginalized to achieve
health equity in COVID-19
outcomes. This review highlights
effective and feasible strategies that
provide more equitable access to
physical activity programs and
spaces across the United States. With
a renewed investment in physical
activity, this behavior can play
a crucial role in improving
population health and reducing

disparities during the COVID-19
pandemic and beyond.
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Introduction

In December 2019, a novel
coronavirus (severe acute
respiratory syndrome coronavirus 2
[SARS-CoV-2]) emerged and began
to spread efficiently throughout the
world, causing a syndrome called
coronavirus disease 2019 (COVID-
19).1 Public health experts and

infectious disease specialists
evaluated the methods of spread and
developed (and continue to update)
recommendations for disease
prevention.2 Currently, the United
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‘Several of the underlying medical
conditions known to increase risk for
developing severe COVID-19 can be

mitigated by physical activity’
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States Centers for Disease Control
and Prevention (CDC) recommends
the following to prevent spread of
SARS-CoV-2 and subsequent
development of COVID-19: frequent
handwashing; avoiding close
contact with others (especially if not
living together); wearing a mask or
face-covering over the nose and
mouth; frequent cleaning/
disinfecting surfaces and commonly
used objects; regular self-health
monitoring; and getting a flu vaccine
(https://www.cdc.gov/coronavirus/
2019-ncov/prevent-getting-sick/
prevention.html).3 Using all
available evidence-based strategies
at the individual and community
levels has been shown to reduce
transmission and subsequent deaths
related to COVID-19.4 We assert
that maintaining regular physical
activity at moderate intensities
offers protection in preventing
contraction of the virus and may
lessen the impact of the infection.5,6

Notwithstanding, over 33.8 million
individuals have been diagnosed
with COVID-19 in the United
States (US), resulting in over
606,618 fatalities, as of July 19,
2021.
While COVID-19 diagnosis and

deaths continue to rise across the US,
disparities in COVID-19 outcomes
have emerged. Healthy People 2020
defines a health disparity as “a
particular type of health difference
that is closely linked with social,
economic, and/or environmental
disadvantage. Health disparities
adversely affect groups of people
who have systematically
experienced greater obstacles to
health based on their racial or ethnic
group; religion; socioeconomic
status; gender; age; mental health;
cognitive, sensory, or physical
disability; sexual orientation or
gender identity; geographic location;
or other characteristics historically
linked to discrimination or
exclusion.”7 Surveillance data
reported by the CDC from January
through May 2020 had already

highlighted racial/ethnic disparities
in COVID-19 diagnosis with 33%
of the cases in Hispanics, 22% in
non-Hispanic blacks, and 1.3% in
American Indian/Native Americans.8,9

These 3 racial/ethnic groups include
over 50% of the US COVID-19 deaths,
whereas Hispanics, non-Hispanic
blacks, and American Indian/Native
American groups account for 18%,
13%, and .7% of the US population,
respectively. Data from New York
state also suggest COVID-19 presents
a greater risk to people with
intellectual and developmental
disabilities including those with
cerebral palsy, Down syndrome, and
autism spectrum disorders. The
cumulative COVID-19 incidence rate
in New York state was similar
between individuals with and without
disabilities (785.7 vs 710.1 per 100,000
population). The COVID-19 death
rate however was 2.4 times higher for
individuals with disabilities than the
death rate for the state overall (9.5% vs
4.0%).10,11

The majority of COVID-19 deaths
occur in older people and in those
with chronic diseases, including
obesity, hypertension, type 2
diabetes, and cardiovascular
diseases.12 These chronic diseases
are also more common in people of
color, lower-income individuals, and
people with disabilities13; hence, it is
commonly believed that disparities
in COVID-19 outcomes arise from
preexisting differences in underlying
health.8,9,14-17 Selden and Berdahl
examined this hypothesis in an effort
to identify potential explanations for
racial/ethnic disparities in COVID-19
hospitalization and death.18 Using
data from the Medical Expenditure
Panel Survey, they determined that
while non-Hispanic blacks in every
age group were more likely to have
underlying health conditions
associated with severe COVID-19
illness, non-Hispanic whites were on
average older. After adjusting for age
and other factors, non-Hispanic
whites presented a greater overall
health risk for severe illness

compared with their non-Hispanic
black, Hispanic, and Asian
counterparts. Non-Hispanic blacks
and Hispanics however had
a greater environmental exposure
risk as they were more likely to live
in households containing a health-
sector worker or an individual who
was unable to work from home.
Selden and Berdahl concluded that
racial/ethnic disparities in COVID-19
outcomes are more likely to stem
from long-standing social inequities
rather than underlying health risk.
Discriminatory policies and

practices, including redlining,
highway construction, zoning
ordinances, bank lending behavior,
and white flight from cities, have all
contributed to increased poverty and
limited access to healthy food and
physical activity environments in
low-income racial/ethnic minority
communities.19,20 Living in an under-
resourced environment can
contribute to obesity, type 2
diabetes, and other medical
conditions that increase the risk for
severe illness with COVID-
19.16,17,21-23 Workplace conditions
also contribute to increased COVID
risk in people of color and low-
income individuals as these groups
tend to work in jobs that are not
amenable to teleworking and use
public transportation more
frequently and at a higher rate,
putting them at risk for exposure to
COVID-19.24-27 For example, it is
documented that excess COVID-19
infections have occurred among
meat and poultry processing
workers, mass transit workers, and
in-home healthcare workers,
occupations that are
disproportionately filled by people
of color.28 Lack of personal
protection equipment provided by
employers is also related to
increased infections among low-
income individuals, Hispanics in
particular.29 For Indigenous
communities living on tribal lands,
lack of access to water, food, and
personal protection equipment limit
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their ability to follow public health
guidelines.30

People of color are also more likely
to live in housing situations with
multigenerational families, in multi-
unit, and/or low-income public
housing, which make it difficult to
physically distance or self-
isolate.31,32 Physical distancing may
also be difficult for individuals with
disabilities who require support to
complete activities of daily living
resulting in close contact with
others, often from outside their
household. People of color, low-
income individuals, and persons
with disabilities are less likely to
have consistent access to health
care due to lack of insurance or
under-insurance.33 Anecdotal data
for these groups suggest that when
they experience COVID-19
symptoms, they are less likely to be
referred for testing as frequently
as their more affluent white
counterparts33 suggestive of
experiences of discrimination in the
healthcare system.33-35 Lack of
testing could mean further spread
within these communities at
greatest risk for COVID-19
diagnosis and more patients not
seeking medical help until they are
seriously ill.
The impact of pandemic stress on

mental health is also likely to be
magnified in populations that have
been economically and socially
marginalized.36 Across the globe,
individuals and communities are
experiencing heightened stress
during the pandemic related to fear
of infection, job loss, educational
disruption, and social isolation.36

People of color in particular are
more likely to experience loss of
income and unemployment during
the pandemic because they work in
service industries, such as
restaurants, retail, and hospitality.
For example, in a nationally
representative sample,
a Commonwealth Fund survey
noted approximately 50% of non-
Hispanic black and Hispanic

respondents reported experiencing
increased economic challenges
because of the pandemic, compared
to 21% of non-Hispanic white
respondents.37 Moreover, the
unemployment rate among
Hispanics increased to 19% in April
2020, which was higher than any
other racial/ethnic group.38,39

Individuals with disabilities may also
experience heightened stress during
the pandemic as they have greater
healthcare needs and rely on
community-based services for health
promotion. Disruptions in these
services may negatively impact an
individuals’ ability to complete
activities of daily living and cope
with psychological stress during the
pandemic.40 As discussed later in this
review, such COVID-related stressors,
compounded by existing systemic
inequities, can have deleterious
effects on an individual’s immune
response, thereby lowering one’s
ability to fight off diseases like
COVID-19.41 Identifying behaviors
that enhance immune functionwill be
critical to maintaining the health and
well-being of Americans, particularly
those in communities at greatest risk
for COVID-19 diagnosis and death.

Physical Activity’s Potential
Utility During the COVID-19
Pandemic

Physical activity is one of the most
efficacious pathways to promoting
mental and physical health,
preventing disease and, most
important to our current context,
bolstering a stronger immune
system.42 Several of the underlying
medical conditions known to
increase risk for developing severe
COVID-19 can be mitigated by
physical activity.42 For example,
previous research has consistently
demonstrated that regular exercise
decreases the risk of cardiovascular
disease and hypertension, as well as
their progression.43,44 Regular
exercise also decreases the risk of
developing obesity and type 2
diabetes45,46 and can improve blood

glucose management in individuals
with and without diagnosed
diabetes.46 Physical activity is also
associated with lower risk of
numerous cancers44 and supports
recovery from cancer.47 Additional
physical activity benefits include
decreased cholesterol, blood
pressure, inflammation, improved
vascular endothelium, and weight
control, all of which lead to
improvements in a variety of chronic
diseases, including cardiovascular
diseases.44,48 Finally, regular
physical activity is associated with
lower stress, anxiety, and
depression; these mental health
improvements can have cross over
benefits in management of other
chronic diseases and in disease
prevention.44 Therefore, promoting
physical activity in people diagnosed
with, or at risk of, these diseases
could possibly reduce the severity of
COVID-19 infections and risk of
death after infection.
The numerous health benefits of

physical activity have been
extensively documented in the
200849 and 201842 Physical Activity
Guidelines Advisory Committee
Reports, but neither of these reports
directly addresses the impact of
physical activity on reducing the risk
and impact of infectious disease.
Physical activity has however been
promoted in pandemic-related
communications from the World
Health Organization.50 They note
that “physical activity and relaxation
techniques can be valuable tools to
help you remain calm and continue
to protect your health during the
pandemic.” Recommendations also
include “150 minutes of moderate-
intensity or 75 minutes of vigorous-
intensity physical activity per week,
or a combination of both.” Although
direct evidence is limited regarding
the benefits of physical activity for
the prevention, treatment and
recovery from COVID-19, a recent
study from Brawner and colleagues
(2020) determined in 246 patients
(75% African American) that there
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was an inverse relationship between
hospitalizations from COVID-19 and
maximal exercise capacity (quantified
in metabolic equivalents).51 There is
also substantial evidence about
physical activity’s relevance to the
pandemic.52 Below are 4 potential
utilities of promoting physical activity
during the pandemic. If focused
attention is given to promoting
physical activity among communities
that are disproportionately inactive,
these utilities may also be relevant to
understanding and reducing
disparities in risk for severe COVID-
19 and COVID-19-related deaths
among people already at greater risk
due to chronic conditions.

Physical Activity Has the Potential to
Reduce Severity of COVID-19
Infections. When the SARS-CoV-2
virus attaches to the body, it triggers
immune system responses to attack
the invader. This attack causes an
inflammatory response that
sometimes gets out of control and
causes lung damage. There is
substantial evidence that physical
activity improves immune
functioning, including
immunosurveillance, and reduces
inflammation.47,53-55 These effects
are primarily acute, after each
session of physical activity, but
chronic improvements are also
seen.6 The benefits are most clear
with moderate-intensity physical
activity. Extensive vigorous aerobic
exercise may be counterproductive
due to evidence that marathons
temporarily suppress immune
function.56 Evidence also suggests
that prolonged and intense
exercise before or during infection
is associated with increased
morbidity and mortality, especially
among those who are not regularly
active.5 Importantly, physical activity
reduces the frequency of viral
infections.56,57 Thus, evidence
supports an expectation that
moderate-intensity physical activity
may reduce severity of COVID-19
infections.

Physical Activity Reduces Stress and
Rebalances Stress Hormones.
Persistent psychological stress
causes the hormone cortisol to
become elevated and dysregulated,
which interferes with immune
functioning. Physical activity is one
of the most effective interventions
for reducing and rebalancing
cortisol, and these benefits may be
especially important for older
individuals who tend to have
impaired immune systems.58

Physical activity is also documented
to be as effective as medications and
psychotherapy in treating anxiety
and depression,42 so physical
activity promotion is particularly
indicated as a primary and/or
adjunctive therapy for people
worldwide who struggle with the
stress of the pandemic.

Physical Activity Can Prevent Acute
Respiratory Distress Syndrome.
Acute respiratory distress syndrome
(ARDS) is a common and serious
complication among people with
COVID-19. ARDS indicates
hypoxemic respiratory failure,
bilateral pulmonary inflammation,
and disruption of alveolar
membrane barrier. These processes
are related to proinflammatory
cytokines and oxidative stress, and
mortality rates increase substantially
with age.59 In previous studies,
patients who were regularly active
before hospitalization for viral lung
infections appeared to be protected
against ARDS.60 Physical activity
enhances immune function, reduces
inflammation, and produces
antioxidants that reduce risk of
ARDS.61

Physical Activity Enhances Efficacy
of Vaccines Among Adults. Safe and
effective vaccines are anticipated to
be the “ultimate solution” for the
COVID-19 pandemic that will allow
resumption of normal activities.
However, it is known that older
adults’ immune systems become less
effective (ie, immunosenescence),

and it is essential that older adults,
who are at highest risk, have strong
antibody responses to vaccines.
Several studies demonstrated both
acute and chronic moderate-
intensity physical activity can
improve immune responses to
influenza vaccines.62 In one study,
older adults assigned to an aerobic
exercise group were 30–100% more
likely than the comparison group to
attain sufficient antibodies after
vaccination to protect them from 3
strains of influenza virus 6 months
later.63 It is possible physical activity
could improve immune responses to
vaccines in other groups with
weakened immune systems, such as
those with chronic diseases.

Despite Benefits, Physical
Activity Opportunities Were
Reduced by COVID-19
Restrictions

In spite of multiple lines of
evidence in support of physical
activity benefits during the
pandemic, physical activity is absent
in public discussion and public
health recommendations in the US,
and some pandemic mitigation
policies severely limited access to
physical activity facilities. In March
2020, the US government declared
a national health emergency, and the
majority of governors issued shelter-
in-place orders to restrict
movements of individuals across the
nation.64,65 These orders resulted in
the temporary closure of many
businesses with exceptions for
health care, first responders, the
food and agriculture sector, and
other needs deemed essential.
Guidelines from the CDC also
included closing schools and other
gathering places to mitigate virus
spread.66 These mandates were
successful in flattening the COVID-
19 curve during Spring of 2020 but
made traditional opportunities to be
physically active difficult to access.
Exercise facilities and gyms were
closed; parks, beaches, and camps
were closed; sport activities were

vol. 16 • no. 4 American Journal of Lifestyle Medicine

423



suspended; and recommendations
were given to individuals and
families to avoid public recreational
spaces. Similar restrictions were
implemented across the globe
leading to significant declines in
physical activity both in the United
States and around the world. To
assess worldwide changes in
physical activity, Tison and Avram
acquired step count data from
wellness smartphone apps before
and after the March announcement
of COVID-19 as a global pandemic.67

Within 10 days of the pandemic
declaration, there was a 5.5%
decrease in mean steps (287 steps)
worldwide, andwithin 30 days, there
was a 27.3% decrease in mean steps
(1432 steps). Step count trends were
similar across cities in the US.
The COVID-19 restrictions

implemented had a unique impact
on physical activity and sedentary
behaviors by demographic group.
For older adults, gym closures
reduced safe spaces to engage in
supervised physical activity and stay
socially engaged with others.68 The
limited contact with others has been
somewhat mitigated by technology
(eg, zoom exercise classes and social
meetings). However, the ability to
use this technology to promote
exercise may not have been feasible
for older individuals with limited
technology skills, access to
technology, and with cognitive and/
or physical limitations.69 The
isolation and loneliness that some
may feel from long-term physical
distancing can disproportionately
impact the health and well-being of
aging populations as many older
adults in the US live alone.70

For middle aged working adults,
stay-at-home mandates curtailed
occupational and transportational
physical activity opportunities as
many individuals were and still
are working from home. For those
who may still have to go into the
workplace, limited time in the
home to participate in home-based
activities may further reduce their

ability to be physically active43 and
a greater reliance on personal
vehicles rather than active
commuting to work may be needed
as public transportation options are
suspended. For children, school
closures limited opportunities to
engage in physical education,
recess, active travel to school (eg,
Safe Routes to School) programs,
after school physical activity
programs, and extracurricular
athletic activities. School closures
also eliminated access to inclusive
physical activity, which can
negatively impact the social,
physical, emotional, and cognitive
development of children with
disabilities.71 While most teachers
have been able to utilize online
platforms to provide physical
education for students without
disability, this format presents many
challenges for children with
additional needs. For example,
many online platforms are not
compatible with assistive technology
used for teaching children who are
hard-of-hearing or have visual
impairments.72 Online platforms
have also reduced opportunities for
meaningful social interactions to
develop social skills thereby
contributing to increased anxiety
and feelings of isolation in children
with disabilities.71 With the reduction
in available public physical
activity opportunities, finding
opportunities to exercise in one’s
own neighborhood became the
pandemic trend, which presented
a significant barrier to individuals
living in low-income communities.
Neighborhood environments

support physical activity by having
sidewalks, protected bicycle
facilities, and parks; by being safer
and cleaner; and by reducing
traffic.73-76 Individuals living in low-
income communities, however, are
more likely to experience high crime
rates, heavy policing, and perceive
their neighborhoods as less safe,
which reduces the likelihood of
engaging in physical activity in that

space. Individuals living in low-
income communities report
increased physical and social
disorder in their neighborhoods,
including broken windows, litter,
graffiti, loitering, and public
drinking,77-79 all of which are
barriers to physical activity
participation. Indeed, Voisin and
colleagues80 found a dearth of safe
recreational opportunities exist for
young African American men as they
were more likely to experience
exposure to violence within their
communities. “Fear of darkness” and
“fear of the unknown” have also
been cited as barriers for physical
activity among African American
men living in rural communities in
the southeastern region of the US.81

People of color and low-income
individuals disproportionately live in
dense urban areas with limited green
space.82,83 Urban areas are less likely
to have a park accessible for use, and
if a park is present, it is small with
limited features.84 These small parks
are more likely to be restricted from
public use because of their size and
are typically dominated by play
structures banned from use during
pandemic-related closures.85 So
while shelter-in-place orders reduce
physical activity options for
everyone, they have likely
contributed to a widening gap in
physical activity opportunities
among those at greatest risk for
developing COVID-19.

The Inadequacy of Current
Strategies to Promote Physical
Activity During the Pandemic

In recognition of the environmental
barriers present in many
communities that prevent physical
activity participation during the
COVID-19 pandemic, the World
Health Organization recommended
“following an online exercise class”
as a strategy for staying active at
home during shelter-in-place
restrictions.50 As a result, industries
most tied to health, fitness, and
recreation have developed online
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exercise programming to help
individuals and families move more
at home.6 Unfortunately but
predictably, most of these online
programs require a monthly
subscription. While the
overwhelming majority of US
households have internet access
(∼89%) and a broadband
subscription (∼81%), access to
broadband internet decreases by
approximately 23% for those with an
income of less than $25,000.86

Unstable internet connection (loss of
internet connection and difficulties
reconnecting to the internet when
lost) has also been noted in low-
income households.87 The lack of
accessibility of these online exercise
programs may also be an issue for
individuals with disabilities and low-
income families where physical
space may be limited. For example,
Ranasinghe and colleagues
provided strategies for increasing
physical activity during the
pandemic by identifying an “active
space” within the household to use
available equipment for exercise.88

Low-income families were less
likely to have exercise equipment
in the home,89,90 and excess
movement in close quarters may
be burdensome to other members
of the household.89,91 Thus,
internet accessibility and space
restrictions may limit the ability
of low-resource communities to
use newly developed online
resources to engage in physical
activity during the pandemic.
Hence, creating innovative
multi-level strategies to promote
physical activity are needed to
reduce disparities in physical
activity participation as well as
attenuating severe COVID-19
outcomes.

Social Ecological Approaches to
Providing Equitable Access to
Physical Activity Opportunities

While emerging work continues to
improve our understanding of
physical activity behavior and its

determinants among the general
population affected by the pandemic
[eg, Refs. 92-94], empirical
investigations on how these
determinants affect populations that
have been economically and socially
marginalized is scant and unclear
based on available evidence from
the scientific literature. There are no
studies demonstrating whether
earlier successful interventions are
also effective during the COVID-19
pandemic. Hence, identifying
interventions that have worked to
reduce physical activity disparities in
the past, followed by evaluation of
these approaches for adoption in the
current climate, could prove useful.
Over the past 2 decades, there has

been a dramatic increase in the
number and types of factors
influencing physical activity
behavior and social-ecological
models enable a better
understanding of these multiple
factors.95-97 These models, when
applied to understanding physical
activity participation, have received
empirical support as correlates of
physical activity have been
identified on multiple levels
(behavioral, social, environment,
and political).98,99 Findings from
multi-level studies are informative as
identifying strong correlates of
physical activity behavior at different
levels provides insight on how to
design future interventions. For
instance, change at the individual
level might include facilitating
planning and time management
skills to engage in physical activity.
Effective interventions focused on
the individual level include those
that have been adapted to the needs
and preferences of groups that have
been marginalized. For instance,
delivering home-based physical
activity programs in Spanish95,100

and providing suitable exercise
equipment to older adults have
shown promising results.101

Changes at the social level involve
creating community groups that help
instill safety, motivation, and

cohesion. An example is GirlTrek,
which is one of the largest public
health nonprofit community groups
for African-American women in the
United States.102 GirlTrek promotes
an active lifestyle by facilitating
walking groups and meeting
opportunities that promote healthy
living. Over 1 million women have
already signed the GirlTrek pledge
to walk each day and these numbers
continue to increase even during the
COVID-19 pandemic.103

Interventions focused on the
environmental level usually require
creating spaces or improving the
quality of parks and other physical
activity facilities. Social ecological
approaches imply that built
environment and policy
interventions may interact with
individual and social support
interventions to help increase and
sustain physical activity behaviors.
While changes at the individual or
social level can be promoted directly
by communities (eg, community
organizations and churches),
changes needed at the built
environment and policy tiers depend
on government action (usually
municipal or state/provincial level)
and, consequently, can take years to
approve, fund, and complete the
project. Nevertheless, the
importance of implementing new
parks and playgrounds has also been
widely acknowledged.104 In
addition, the Community Prevention
Services Task Force recommends
planning and implementing
pedestrian, bicycle, and public
transportation system interventions,
combined with land use and built
environment interventions (eg,
parks, schools, stores or retail
districts, and worksites) as evidence-
based interventions that effectively
increase physical activity (ie, safe
routes to destinations) (https://
www.thecommunityguide.org/
findings/physical-activity-built-
environment-approaches).105,106

Implementing active travel to school
programs have also been
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recommended by the Task Force as
having sufficient evidence of
effectiveness for promoting physical
activity among children, and the
benefits of these programs to society
have been found to be greater than
their cost105,106 (https://www.
thecommunityguide.org/findings/
physical-activity-interventions-
increase-active-travel-school).
Public bicycle share programs and
designing bike-friendly cities have
also been effective in promoting
active transportation.107,108 Indeed,
walking and biking for
transportation may be more
desirable during the pandemic in an
effort to reduce potential exposures
on public transportation. Though not
specific to the pandemic, an
example of an evolving project that
could be adapted and used during
the COVID-19 pandemic is Rails to
Trails.109 This organization promotes
development and use of walking
and bike trails across the US to create
trail networks that connect people
and places. Over 24,000 miles of rail-
trails have been developed
nationwide to promote leisure-time
physical activity and active
transportation. Focused attention
should be given to places trail
networks in communities that have
been economically and socially
marginalized to increase physical
activity opportunities in these
neighborhoods.
Finally, compliance with the

American Disabilities Act (ADA) and
using a universal design approach to
improve the built environment for
physical activity promotion has been
lauded as an equitable strategy to
accommodate all individuals,
regardless of ability, to the greatest
extent possible. Incorporating
sloped curbs, detectable warning
tiles, and way-finding bars in street
design are examples of universal
designs that have been shown to
reduce falls and injuries among older
adults and among those who use
a wheelchair. Detectable warning
tiles can also reduce falls among the

general population during winter
seasons, and sloped curbs also help
cyclists.110 Hence, health promotion
at the environmental tier would
benefit by following an ADA and
universal design approach.
Transformations at the policy level

include change in laws that could be
facilitated by direct support from
grassroots/non-profit organizations
that collaborate with the local
government. For instance, 8-80 Cities
is a Toronto-based international
organization that has a mission to
enhance mobility and public space
to create healthy and equitable
communities.111 One of the projects
approved by the city was “Open
Streets Toronto,” which temporarily
opens selected streets solely to
civilians by closing them to cars. The
open streets welcome people of all
ages and abilities to commute
actively. The 8-80 Cities initiative is
also raising awareness among youth
by launching Emerging City
Champions to encourage youth to
think about equitable physical
activity.112 This initiative was
supported by findings in Denmark,
and particularly the “8-80 Study Tour
Copenhagen,” which found civilians
in Copenhagen to have a high
quality of life where one of the
correlates was walkability/access.113

Open Streets Toronto has been
well-received, is still accessible
during the COVID-19 pandemic, and
is regulated by safety measures to
avoid transmission of the virus, so
individuals can commute safely. This
scenario also illustrates an example
where a project was successfully
implemented at the policy level,
based on previous evidence, and is
monitored to ensure appropriate
adaptation in the COVID-19
pandemic climate. Open streets and
“slow streets” programs have
proliferated in cities throughout the
US in direct response to the
pandemic, and there has been
discussion of making some of these
changes permanent.114 Overall, 8-80
is an example of a physical activity–

promoting non-profit organization
that aims to create equitable cities by
connecting with their communities,
facilitating international
connections, and collaborating with
the government to produce projects
that will have uptake by the
residents. In summary, programs
and policies found to be effective for
reducing physical activity disparities
are those that include specialized
elements that welcomed diverse
demographics by recruiting
individuals from the community to
lead events (eg, Open Streets),
fostering a sense of relatedness (eg,
GirlTrek), and providing
modifications that benefit all (eg,
adopting an ADA and universal
design approach).
It is important to note that physical

activity promotion projects that
require implementation at the policy
level can be effective when
supported by the local community;
however, in some circumstances,
direct translation may highlight
discrepant societal variables,
especially when replicating
initiatives from European to US
cities. Collecting local evidence to
help adapt interventions to meet
local needs could prevent costly
mistakes and avoid investment in
initiatives that would not adapt well
to US cultures and norms. Hence,
partnering with researchers who
have expertise in physical activity
and population health could be an
effective approach to reduce the
likelihood of wasting resources. For
instance, the Physical Activity
Research Center (PARC) was
initiated by the Robert Wood
Johnson Foundation (RWJF) to build
evidence to identify policies,
practices, and aspects of the built
environment that foster safe and
equitable opportunities for
communities have been
economically and socially
marginalized. An overview of
PARC and research plans can be
found elsewhere.115 Finally, the
American College of Sports Medicine
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(ACSM) has also spearheaded
efforts to address the problem of
disparities in physical activity and
overall health in the US.116 Specific
programs and initiatives are
highlighted below.

ACSM’s Ongoing Initiatives to
Promote Equity in Physical
Activity Participation

The ACSM has more than 50,000
members and certified fitness
professionals, representing 70
occupations within sports medicine,
basic science, applied science, allied
health, education, and the fitness
industry who are working together
to help individuals and communities
live longer, healthier lives. It is well
understood by ACSM members,
affiliates, and partners that
achieving health equity through
physical activity requires the
combined efforts from large and
diverse groups of professionals.
Healthy People 2020 defines health
equity as the “attainment of the
highest level of health for all people.
Achieving health equity requires
valuing everyone equally with
focused and ongoing societal efforts
to address avoidable inequalities,
historical and contemporary
injustices, and the elimination of
health and health care
disparities.”117 The ACSM has
launched a series of initiatives with
this goal in mind.
In 2008, the ACSM launched the

Exercise is Medicine (EIM) initiative
that seeks “to make physical activity
assessment and promotion
a standard in clinical care,
connecting health care with
evidence-based physical activity
resources for people everywhere of
all abilities.” There are several
subcommittees convening around
this overarching goal with special
attention to certain populations,
including older adults, children,
underrepresented minorities, and
people who live in low-income and/
or rural communities. The work of
EIM subcommittees is ongoing and

continues to build the evidence
around the importance of clinics to
community connections in achieving
accessible physical activity
opportunities. During the COVID-19
pandemic, we recognize, more than
ever, the importance of patients
hearing from their clinicians about
the significance of physical activity
to overall health and wellness. These
public health messages can be
delivered both within, and external
to, the healthcare setting. For
example, clinicians can serve as role
models by periodically walking with
and delivering health promotion and
education information to their
patients by affiliating with the
Walk with a Doc program or
providing patients with park
prescriptions.118,119 Although these
programs are very successful when
pandemic conditions are not
impacting communities, they
continue to hold promise with some
virtual programming in the case of
Walk with a Doc and use of parks by
following CDC guidance such as
physical distancing and use of masks
or face coverings.118,119

In 2008, the ACSM also launched
the ACSM American Fitness Index120

which ranks America’s 100 largest
cities on health behaviors, health
outcomes, community
infrastructure, and policies that
support physical activity behaviors.
The Fitness Index offers tailored
guidance to local officials and
community leaders that are ready to
make their city one of the healthiest
cities in America. This assistance
focuses on the best evidence-based
strategies and policies for improving
health and increasing physical
activity, with a priority on
populations that have been
economically and socially
marginalized. During the COVID-19
pandemic, the Fitness Index website
offers several resources to assist
people with staying physically active
and socially connected.
In 2012, ACSM established the

Strategic Health Initiative for Health

Equity.116 The mission of this group
was to “identify inequities in physical
activity participation in the broader
US population and develop key
action steps to address these
inequities in collaboration with other
national organizations with a similar
mission.” The work of this
committee culminated in the
development of a national roadmap
that supports achieving equity in
physical activity participation
through 4 actionable, integrated
pathways: communication,
education, collaboration, and
evaluation. The communication
pathway highlights the continued
need to raise awareness of the issue
and magnitude of health inequities
and convey the power of physical
activity in promoting health equity.
The education pathway calls for the
education of healthcare providers
and fitness professionals in
improving cultural competency and
eliminating barriers to effective
health care. The collaboration
pathway emphasized building
partnerships and programs that
integrate existing infrastructures and
leverage novel stakeholders from
both public and private sectors to
promote health equity. The final
pathway focused on evaluation to
ensure measurable progress in
reducing physical activity disparities
to promote health equity. At this
critical juncture during the COVID-
19 pandemic, greater attention to
the education, collaboration, and
evaluation pathways has been
emphasized to highlight and close
the widening gap in physical
activity disparities among
populations disproportionately
impacted by COVID-19.
Finally, ACSM members and

leaders recognize that addressing
the health equity challenges through
physical activity participation during
the COVID-19 pandemic and
beyond requires increasing the
number of scientists and clinicians
who are demographically
representative of the populations
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with the highest rate of chronic
disease. Thus, there are strategic
efforts in place to address diversity in
membership. For example, the
Leadership and Diversity Training
Program (LDTP) is one ACSM
initiative specifically designed to
increase the pipeline of students
and early career professionals to
prepare for leadership in the
ACSM.121 Led by the Diversity
Action Committee, the LDTP was
established in 2007 and is delivered
to mentor and retain members from
minority groups who are
underrepresented in science and
medicine. All LDTP activities are
mentored and include committee
participation, professional
presentations, publications, and
other activities that ultimately lead
to Fellowship, ACSM’s highest level
of membership. As of May 2020, the
number of Fellows has increased
from 1329 to 1472. While race data
are self-reported and under-
reported among the members,
there have been 102 unique LDTP
participants, 16 reached
Fellowship, 7 have served on the
Board of Trustees, and 3 have
served on regional chapter boards.
The American College of Sports

Medicine is committed to supporting
the efforts to reduce physical activity
disparities and achieve health equity
during the COVID-19 pandemic and
beyond through the work of
members serving on the Strategic
Health Initiative for Health Equity,
several EIM Committees, and the
Diversity Action Committee. While
this work is robust and ongoing,
a tremendous amount of work
remains to be done, and it will take
more than the members of ACSM to
achieve health equity through
physical activity, especially in the
context of COVID-19. Community
partnerships and coalitions made up
of health and fitness professionals,
medical and allied health
professionals, organizations
representing the needs of diverse
population groups, transportation,

urban planning, housing, elected
officials, and community members
themselves will be needed to best
address disparities and health equity.

Call to Action to Increase
Equitable Physical Activity
Opportunities for All Americans

There is a true threat to widening
the gap in physical activity
participation among the most
vulnerable groups during the
COVID-19 pandemic. Now more
than ever, public health efforts
focused on eliminating physical
activity disparities require the
collaboration of individuals from
a variety of professions, including
medicine, public health and policy,
as well as those focused on the built
environment, including city
planning, transportation, parks and
recreation, and housing. With
several decades of combined work
from ACSM scholars, we offer 4
recommendations to increase
equitable physical activity
opportunities for all Americans.

Recommendation #1: Continue to
Build Evidence About the Multiple
Likely Benefits of Physical Activity to
Prevent or Reduce the Risk of Severe
COVID-19. One probable reason
why physical activity is not routinely
recommended to reduce the impact
of the pandemic is the dearth of
direct evidence of physical activity
benefits for COVID-19. This is in
contrast to the extraordinary
mobilization of researchers to study
drug treatments and vaccines.122 At
least one article on research
priorities for physical activity and
COVID-19 has been published,123 as
have special journal issues on
physical activity and COVID-19 (eg,
Journal of Sport Health Science124);
however, dedicated funding for
physical activity research is not
currently available. Additional
research priorities should include
the examination of differences in
immune function, inflammation,
antioxidants, and cortisol levels

among people of color and people
with disabilities and the potential
impact of exercise to reduce
disparities.

Recommendation #2: Continue to
Build the Evidence of Physical
Activity Disparities During
a Pandemic. Determinants
responsible for physical activity
disparities among under-resourced
communities, such as lack of access
to supportive physical activity
environments, infrastructure quality,
and safety, have been well
documented in the literature.116

Nevertheless, surveillance data are
warranted to support estimates of
the predicted impact of the COVID-
19 pandemic on physical activity
behaviors and subsequent health
outcomes in these populations. For
example, due to the impact of
COVID-19 in Canada, it is projected
that childhood obesity rates may
increase by 2%, resulting in
1.3 million new childhood obesity
cases as a direct function of
school closures and lack of
physical activity opportunities
for children, which are very
likely to have inequitable
effects.125 There is an urgent
need to document
and monitor physical activity
disparities during the pandemic in
the US.

Recommendation #3: Utilize Social-
Ecological Approaches to Promote
Physical Activity Participation
During the Pandemic. Physical
activity should be promoted
during the pandemic because
indirect evidence suggests it
could have multiple benefits.
Moreover, targeted interventions
for low-income people of color
and individuals with disabilities
are justified. Individual clinicians
can take action, but they need to
be supported by recommendations
from authoritative groups,
environmental and policy
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initiatives, and well-designed
national communication campaigns,
with targeted strategies for
populations at greatest risk for
COVID-19.

Recommendation #4: Work
Collaboratively Within and Across
Professional Organizations and
Associations. Action to take
advantage of the many benefits of
physical activity during the
pandemic is urgently needed,
especially for the multiple large
segments of the population at
highest risk. Organizational
initiatives are needed for the
following: (a) to support those
conducting health equity work in
research and practice, (b) to
continue to feed the pipeline that
prepares future professionals to
sustain this work; and (c) to seek
multi-sector cooperative
professionals who can drive the
work of translating evidence to
practice and practice to policy.
Accomplishing all four of these
recommendations is likely to slow,
stop, and reverse the widening gap
of physical activity disparities in
the midst of COVID-19.
Physical activity could play

a special role in reducing the
inequitable consequences of
COVID-19; however, physical
activity interventions need to be
targeted to populations at highest
risk, prior to infection. Thus,
expansion and better targeting of
evidence-informed physical activity
interventions are needed, consistent
with the strategies promoted in the
US National Physical Activity Plan.126

Targeted approaches must also
address the unique barriers present
in under-resourced communities to
achieve health equity in COVID-19
outcomes. This review highlights
effective and feasible strategies to
provide more equitable access to
physical activity programs and
spaces in every city and town in the
US. With a renewed investment in
physical activity participation, this

behavior can play a crucial role in
improving population health and
reducing disparities during the
current COVID-19 pandemic and
beyond.

Acknowledgments

The authors acknowledge the editorial assistance of
their colleagues on the ACSM Strategic Health Initiative
on Health Equity Committee: David Brown, Barbara
Ainsworth, and Gretchen Patch for their constructive
feedback on different versions of this article. The
findings and conclusions in this article are those of the
ACSM and do not necessarily represent the views or
official position of the partnering organizations.

Declaration of Conflicting
Interests

The author(s) declared the following potential conflicts
of interest with respect to the research, authorship,
and/or publication of this article: JFS receives honoraria
and royalties related to SPARK physical activity
programs from Gopher Sport Inc and the San Diego
State University Research Foundation. All other authors
have nothing to disclose.

Funding

The author(s) received no financial support for the
research, authorship, and/or publication of this article.

ORCID iDs

Rebecca Hasson  https://orcid.org/0000-0003-
4526-2656
Vincenzo G. Nocera  https://orcid.org/0000-0003-
3807-2766

References

1. Centers for Disease Control and
Prevention. About COVID-19. https://
www.cdc.gov/coronavirus/2019-
ncov/cdcresponse/about-COVID-19.
html. Published 2020. Accessed
December 14, 2020.

2. Wiersinga WJ, Rhodes A, Cheng AC,
Peacock SJ, Prescott HC.
Pathophysiology, transmission,
diagnosis, and treatment of
coronavirus disease 2019 (COVID-
19): A review. J Am Med Assoc. 2020;
324(8):782-793.

3. Centers for Disease Control and
Prevention. Coronavirus disease 2019
(COVID-19): How to protect yourself
& others. https://www.cdc.gov/
coronavirus/2019-ncov/prevent-
getting-sick/prevention.html.

Published 2020. Accessed November
18, 2020.

4. Honein MA, Christie A, Rose DA,
et al. Summary of guidance for
public health strategies to address
high levels of community
transmission of SARS-CoV-2 and
related deaths, December 2020.
MMWR Morb Mortal Wkly Rep. 2020;
69(49):1860-1867.

5. Hutchinson NT, Steelman A, Woods
JA. Behavioral strategies to prevent
and mitigate COVID-19 infection
Sports Med Health Sci. 2020;2:
115-125.

6. Woods JA, Hutchinson NT, Powers
SK, et al. The COVID-19 pandemic
and physical activity. Sports Med
Health Sci. 2020;2(2):55-64.

7. United States Department of Health
and Human Services. The Secretary’s
Advisory Committee on National
Health Promotion and Disease
Prevention Objectives for 2020. Phase
I report: Recommendations for the
framework and format of Healthy
People 2020. Section IV: Advisory
Committee findings and
recommendations, 2010.

8. Hatcher SM, Agnew-Brune C,
Anderson M, et al. COVID-19 among
American Indian and Alaska native
persons - 23 states, january 31-july 3,
2020. MMWR Morb Mortal Wkly Rep.
2020;69(34):1166-1169.

9. Stokes EK, Zambrano LD, Anderson
KN, et al. Coronavirus disease 2019
case surveillance - United States,
January 22-May 30, 2020. MMWR
Morb Mortal Wkly Rep. 2020;69(24):
759-765.

10. Landes SD, Stevens D, Turk MA.
COVID-19 and pneumonia: Increased
risk for individuals with intellectual
and developmental disabilities during
the pandemic. Syracuse University
Lerner Center for Public Health
Promotion Research Brief #21. 2020.
https://lernercenter.syr.edu/wp-
content/uploads/2020/04/Landes.
Stevens.Turk_..pdf. Published April
27, 2020. Accessed December 14,
2020.

11. Centers for Disease Control and
Prevention Covid Response Team.
Geographic differences in COVID-19
cases, deaths, and incidence - United
States, February 12-April 7, 2020.
MMWR Morb Mortal Wkly Rep. 2020;
69(15):465-471.

12. Williamson EJ, Walker AJ, Bhaskaran
K, et al. Factors associated with

vol. 16 • no. 4 American Journal of Lifestyle Medicine

429

https://orcid.org/0000-0003-4526-2656
https://orcid.org/0000-0003-4526-2656
https://orcid.org/0000-0003-4526-2656
https://orcid.org/0000-0003-3807-2766
https://orcid.org/0000-0003-3807-2766
https://orcid.org/0000-0003-3807-2766
https://www.cdc.gov/coronavirus/2019-ncov/cdcresponse/about-COVID-19.html
https://www.cdc.gov/coronavirus/2019-ncov/cdcresponse/about-COVID-19.html
https://www.cdc.gov/coronavirus/2019-ncov/cdcresponse/about-COVID-19.html
https://www.cdc.gov/coronavirus/2019-ncov/cdcresponse/about-COVID-19.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/prevention.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/prevention.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/prevention.html
https://lernercenter.syr.edu/wp-content/uploads/2020/04/Landes.Stevens.Turk_..pdf
https://lernercenter.syr.edu/wp-content/uploads/2020/04/Landes.Stevens.Turk_..pdf
https://lernercenter.syr.edu/wp-content/uploads/2020/04/Landes.Stevens.Turk_..pdf


COVID-19-related death using
OpenSAFELY. Nature. 2020;
584(7821):430-436.

13. LaVeist TA.Minority Populations and
Health: An Introduction to Health
Disparities in the United States.
Jossey-Bass; 2005.

14. Gold JAW, Wong KK, Szablewski CM,
et al. Characteristics and clinical
outcomes of adult patients
hospitalized with COVID-19 -
Georgia, march 2020. MMWR Morb
Mortal Wkly Rep. 2020;69(18):
545-550.

15. Killerby ME, Link-Gelles R, Haight SC,
et al. Characteristics associated with
hospitalization among patients with
COVID-19 - metropolitan Atlanta,
Georgia, March-April 2020. MMWR
Morb Mortal Wkly Rep. 2020;69(25):
790-794.

16. Millett GA, Jones AT, Benkeser D,
et al. Assessing differential impacts of
COVID-19 on black communities.
Ann Epidemiol. 2020;47:37-44.

17. Price-Haywood EG, Burton J, Fort D,
Seoane L. Hospitalization and
mortality among black patients and
white patients with COVID-19. N Engl
J Med. 2020;382(26):2534-2543.

18. Selden TM, Berdahl TA. COVID-19
and racial/ethnic disparities in health
risk, employment, and household
composition. Health Aff. 2020;39(9):
1624-1632.

19. Hardy BL, Logan TD, Parman J. The
Historical Role of Race and Policy for
Regional Inequality. Washington,
DC: The Brookings Institution; 2018.

20. Shambaugh J, Nunn R, Anderson SA.
How racial and regional inequality
affect economic opportunity. In: Vol
2020: The Brookings Institution;
2019.

21. Cordes J, Castro MC. Spatial analysis
of COVID-19 clusters and contextual
factors in New York City. Spat
Spatiotemporal Epidemiol. 2020;34:
100355.

22. Paradies Y. A systematic review of
empirical research on self-reported
racism and health. Int J Epidemiol.
2006;35(4):888-901.

23. Simons RL, Lei MK, Beach SRH, et al.
Discrimination, segregation, and
chronic inflammation: Testing the
weathering explanation for the poor
health of Black Americans. Dev
Psychol. 2018;54(10):1993-2006.

24. Artiga S, Garfield R, Orgera K.
Communities of color at higher risk

for health and economic challenges
due to COVID-19. Kaiser Family
Foundation. https://www.kff.org/
coronavirus-covid-19/issue-brief/
communities-of-color-at-higher-risk-
for-health-and-economic-challenges-
due-to-covid-19/. Published 2020.
Accessed December 14, 2020.

25. Benfer EA, Wiley LF. Health justice
strategies to combat COVID-10:
Protecting vulnerable communities
during a pandemic. Health Affairs
Blog. https://www.healthaffairs.org/
do/10.1377/hblog20200319.757883/
full/. Published 2020. Accessed
December 14 2020.

26. Office of Behavioral Health Equity.
Double jeopardy: COVID-19 and
behavioral health disparities for Black
and Latino communities in the U.S.
https://www.samhsa.gov/sites/
default/files/covid19-behavioral-
health-disparities-black-latino-
communities.pdf. Published 2020.
Accessed December 14, 2020.

27. Hake M, Dewey A, Engelhard E, et al.
The impact of the coronavirus on
food insecurity in 2020. 2020. https://
www.feedingamerica.org/sites/
default/files/2020-10/Brief_Local%
20Impact_10.2020_0.pdf. Published
October 2020.

28. Selden TM, Berdahl TA. Risk of severe
COVID-19 among workers and their
household members. JAMA Intern
Med. 2020;181(1):120.

29. Gennetian LA, Johnson MS. Work-
based risks to Latino workers and
their families from COVID-19. In:
Policy DUSSoP, ed. Vol 20202020.

30. Sequist TD. The disproportionate
impact of COVID-19 on communities
of color. NEJM Catalyst: Innovations
in Care Delivery. 2020. https://
catalyst.nejm.org/doi/full/10.1056/
CAT.20.0370. Published July 6, 2020.
Accessed December 23, 2020.

31. Centers for Disease Control and
Prevention. Health equity
considerations and racial and ethnic
minority groups. https://www.cdc.
gov/coronavirus/2019-ncov/
community/health-equity/race-
ethnicity.html. Published 2020.
Accessed December 14, 2020.

32. Yancy CW. COVID-19 and African
Americans. J Am Med Assoc. 2020;
323(19):1891-1892.

33. Golden SH. Coronavirus in African
Americans and other people of color.
2020. https://www.hopkinsmedicine.
org/health/conditions-and-diseases/

coronavirus/covid19-racial-
disparities. Published April 20, 2020.
Accessed December 14, 2020.

34. Haque OS, Stein MA. COVID-19
clinical bias, persons with disabilities,
and human rights. Health and
Human Rights Journal. 2020;22(2):
285-290.

35. Rubin-Miller L, Alban C, Artiga S,
Sullivan S. COVID-19 racial disparities
in testing, infection, hospitalization,
and death: Analysis of epic patient
data. Kaiser Family Foundation;
September 16, 2020.

36. Ettman CK, Abdalla SM, Cohen GH,
Sampson L, Vivier PM, Galea S.
Prevalence of depression symptoms
in US adults before and during the
COVID-19 pandemic. JAMA Netw
Open. 2020;3(9):e2019686.

37. Getachew Y, Zephyrin L, Abrams MK,
Shah A, Lewis C, Doty MM. Beyond
the case count: The wide-ranging
disparities of COVID-19 in the United
States. Commonwealth Fund; 2020.

38. The employment situation- April 2020
[press release]. May 8, 2020.

39. Bureau of Labor Statistics. Correction
to current population survey
estimates for January through July
2020. https://www.bls.gov/bls/
errata/revision-to-current-
population-survey-estimates-for-
January-through-July-2020.htm.
Published 2020. Accessed December
14, 2020.

40. Aishworiya R, Kang YQ. Including
children with developmental
disabilties in the equation during this
COVID-19 pandemic. J Austism Dev
Disord. 2020:1-4.

41. Vitlic A, Lord JM, Philips AC. Stress,
ageing and their influence on
functional, cellular and molecular
aspects of the immune system. Age.
2014;36(3):9631.

42. Physical activity Guidelines Advisory
Committee. 2018 Physical Activity
Guidelines Advisory Committee
Scientific Report. U.S. Department of
Health and Human Services; 2018.

43. Hasson RE, Sallis J, Coleman N,
Kaushal N, Nocera V, Keith N. The
missing mandate: Promoting physical
activity to reduce disparities during
COVID-19 and beyond. In: Medicine
ACoS, ed. Vol 20202020.

44. Warburton DER, Nicol CW, Bredin
SSD. Health benefits of physical
activity: The evidence. CMAJ. 2006;
174(6):801-809.

American Journal of Lifestyle Medicine Jul • Aug 2022

430

https://www.kff.org/coronavirus-covid-19/issue-brief/communities-of-color-at-higher-risk-for-health-and-economic-challenges-due-to-covid-19/
https://www.kff.org/coronavirus-covid-19/issue-brief/communities-of-color-at-higher-risk-for-health-and-economic-challenges-due-to-covid-19/
https://www.kff.org/coronavirus-covid-19/issue-brief/communities-of-color-at-higher-risk-for-health-and-economic-challenges-due-to-covid-19/
https://www.kff.org/coronavirus-covid-19/issue-brief/communities-of-color-at-higher-risk-for-health-and-economic-challenges-due-to-covid-19/
https://www.kff.org/coronavirus-covid-19/issue-brief/communities-of-color-at-higher-risk-for-health-and-economic-challenges-due-to-covid-19/
https://www.healthaffairs.org/do/10.1377/hblog20200319.757883/full/
https://www.healthaffairs.org/do/10.1377/hblog20200319.757883/full/
https://www.healthaffairs.org/do/10.1377/hblog20200319.757883/full/
https://www.samhsa.gov/sites/default/files/covid19-behavioral-health-disparities-black-latino-communities.pdf
https://www.samhsa.gov/sites/default/files/covid19-behavioral-health-disparities-black-latino-communities.pdf
https://www.samhsa.gov/sites/default/files/covid19-behavioral-health-disparities-black-latino-communities.pdf
https://www.samhsa.gov/sites/default/files/covid19-behavioral-health-disparities-black-latino-communities.pdf
https://www.feedingamerica.org/sites/default/files/2020-10/Brief_LocalImpact_10.2020_0.pdf
https://www.feedingamerica.org/sites/default/files/2020-10/Brief_LocalImpact_10.2020_0.pdf
https://www.feedingamerica.org/sites/default/files/2020-10/Brief_LocalImpact_10.2020_0.pdf
https://www.feedingamerica.org/sites/default/files/2020-10/Brief_LocalImpact_10.2020_0.pdf
https://catalyst.nejm.org/doi/full/10.1056/CAT.20.0370
https://catalyst.nejm.org/doi/full/10.1056/CAT.20.0370
https://catalyst.nejm.org/doi/full/10.1056/CAT.20.0370
https://www.cdc.gov/coronavirus/2019-ncov/community/health-equity/race-ethnicity.html
https://www.cdc.gov/coronavirus/2019-ncov/community/health-equity/race-ethnicity.html
https://www.cdc.gov/coronavirus/2019-ncov/community/health-equity/race-ethnicity.html
https://www.cdc.gov/coronavirus/2019-ncov/community/health-equity/race-ethnicity.html
https://www.hopkinsmedicine.org/health/conditions-and-diseases/coronavirus/covid19-racial-disparities
https://www.hopkinsmedicine.org/health/conditions-and-diseases/coronavirus/covid19-racial-disparities
https://www.hopkinsmedicine.org/health/conditions-and-diseases/coronavirus/covid19-racial-disparities
https://www.hopkinsmedicine.org/health/conditions-and-diseases/coronavirus/covid19-racial-disparities
https://www.bls.gov/bls/errata/revision-to-current-population-survey-estimates-for-January-through-July-2020.htm
https://www.bls.gov/bls/errata/revision-to-current-population-survey-estimates-for-January-through-July-2020.htm
https://www.bls.gov/bls/errata/revision-to-current-population-survey-estimates-for-January-through-July-2020.htm
https://www.bls.gov/bls/errata/revision-to-current-population-survey-estimates-for-January-through-July-2020.htm


45. Vogel T, Brechat PH, Lepretre PM,
Kaltenbach G, Berthel M, Lonsdorfer
J. Health benefits of physical activity
in older patients: A review. Int J Clin
Pract. 2009;63(2):303-320.

46. Warburton DER, Bredin SSD. Health
benefits of physical activity: A
systematic review of current
systematic review.Curr Opin Cardiol.
2017;32:541-556.

47. Campbell JP, Turner JE. Debunking
themyth of exercise-induced immune
suppression: Redefining the impact of
exercise on immunological health
across the lifespan. Front Immunol.
2018;9:648.

48. Janssen I, Leblanc AG. Systematic
review of the health benefits of
physical activity and fitness in school-
aged children and youth. Int J Behav
Nutr Phys Activ. 2010;7:40.

49. Physical Activity Guidelines Advisory
Committee. Physical Activity
Guidelines Advisory Committee
Report, 2008. Washington, DC: U.S.
Department of Health and Human
Services; 2008.

50. World Health Organization. Stay
physically active during self-
quarantine. https://www.euro.who.
int/en/health-topics/health-
emergencies/coronavirus-covid-19/
publications-and-technical-guidance/
noncommunicable-diseases/stay-
physically-active-during-self-
quarantine. Published 2020. Accessed
December 14, 2020.

51. Brawner CA, Ehrman JK, Bole S, et al.
Maximal exercise capacity is inversely
related to hospitalization secondary to
coronavirus disease 2019. Paper
presented at: Mayo Clinic
Proceedings 2020.

52. Sallis JF, Pratt M. Multiple benefits of
physical activity during the
coronavirus pandemic. Braz J Phys
Activity. 2020;25:14268.

53. Lee DH, de Rezende LFM, Eluf-Neto J,
Wu K, Tabung FK, Giovannucci EL.
Association of type and intensity of
physical activity with plasma
biomarkers of inflammation and
insulin response. Int J Canc. 2019;
145(2):360-369.

54. Meneses-Echavez JF, Correa-Bautista
JE, Gonzalez-Jimenez E, et al. The
effect of exercise training on
mediators of inflammation in breast
cancer survivors: A systematic review
with meta-analysis. Canc Epidemiol
Biomarkers Prev. 2016;25(7):
1009-1017.

55. Miles MP, Wilson S, Yeoman CJ.
Physical activity and inflammation
phenotype conversion. J Clin Ex
Physiol. 2019;8(2):64-73.

56. Nieman DC. Coronavirus disease-
2019: A tocsin to our aging, unfit,
corpulent, and immunodeficient
society. J Sport Health Sci. 2020;9(4):
293-301.

57. Nieman DC, Wentz LM. The
compelling link between physical
activity and the body’s defense
system. J Sport Health Sci. 2019;8(3):
201-217.

58. Adam EK, Quinn ME, Tavernier R,
McQuillan MT, Dahlke KA, Gilbert
KE. Diurnal cortisol slopes andmental
and physical health outcomes: A
systematic review and meta-analysis.
Psychoneuroendocrinology. 2017;83:
25-41.

59. Rigonato-Oliveira NC, Mackenzie B,
Bachi ALL, et al. Aerobic exercise
inhibits acute lung injury: From
mouse to human evidenceexercise
reduced lung injury markers in mouse
and in cells. Exerc Immunol Rev.
2018;24:36-44.

60. Yan Z, Spaulding HR. Extracellular
superoxide dismutase, a molecular
transducer of health benefits of
exercise. Redox Biol. 2020;32:101508.

61. Roman MA, Rossiter HB, Casaburi R.
Exercise, ageing and the lung. Eur
Respir J. 2016;48(5):1471-1486.

62. Pascoe AR, Fiatarone Singh MA,
Edwards KM. The effects of exercise
on vaccination responses: A review of
chronic and acute exercise
interventions in humans.Brain Behav
Immun. 2014;39:33-41.

63. Woods JA, Keylock KT, Lowder T,
et al. Cardiovascular exercise training
extends influenza vaccine
seroprotection in sedentary older
adults: The immune function
intervention trial. J Am Geriatr Soc.
2009;57(12):2183-2191.

64. Gostin LO, Wiley LF. Governmental
public health powers during the
COVID-19 pandemic: Stay-at-home
orders, business closures, and travel
restrictions. J Am Med Assoc. 2020;
323(21):2137-2138.

65. Slater SJ, Christiana RW, Gustat J.
Recommendations for keeping parks
and green space accessible for
mental and physical health during
COVID-19 and other pandemics. Prev
Chronic Dis. 2020;17:200204.

66. Qualls N, Levitt A, Kanade N, et al.
Community mitigation guidelines to

prevent pandemic influenza - United
States, 2017. MMWR Recomm Rep.
2017;66(1):1-34.

67. Tison GH, Avram R, Kuhar P, et al.
Worldwide effect of COVID-19 on
physical activity: A descriptive study.
Ann Intern Med. 2020;173(9):
767-770.

68. Goethals L, Barth N, Guyot J, Hupin
D, Celarier T, Bongue B. Impact of
home quarantine on physical activity
among older adults living at home
during the COVID-19 pandemic:
Qualitative interview study. JMIR
Aging. 2020;3(1):e19007.

69. Monahan C, Macdonald J, Lytle A,
Apriceno M, Levy SR. COVID-19 and
ageism: How positive and negative
responses impact older adults and
society. Am Psychol. 2020;75(7):
887-896.

70. Van Orden KA, Bower E, Lutz J,
et al. Strategies to promote
social connections among older
adults during “social distancing”
restrictions. Am J Geriatr
Psychiatry. 2020.

71. Taverno Ross SE, Hasson RE, Johnson
M, et al. The urgency of now:
Achieving equity in school physical
activity practices during the COVID-
19 pandemic. In: Medicine ACoS, ed.
Vol 20202020.

72. Hills F. The pandemic is a crisis for
students with special needs. In: The
Atlantic 2020.

73. Babey SH, Hastert TA, Yu H, Brown
ER. Physical activity among
adolescents. When do parks
matter? Am J Prev Med. 2008;34(4):
345-348.

74. Gordon-Larsen P, Harris KM, Ward
DS, Popkin BM, National longitudinal
study of Adolescent H. Acculturation
and overweight-related behaviors
among Hispanic immigrants to the
US: The national longitudinal study of
adolescent health. Soc Sci Med. 2003;
57(11):2023-2034.

75. Loukaitou-Sideris A, Stieglitz O.
Children in Los Angeles parks: A
study of equity, quality and children’s
satisfaction with neighborhood parks.
Town Plan Rev. 2002;74(4):467-488.

76. Powell L, Slater S, Chaloupka F. The
relationship between community
physical activity settings and race,
ethnicity and socioeconomic status.
Evid Base Prev Med. 2004;1(2):
135-144.

77. Boslaugh SE, Luke DA, Brownson RC,
Naleid KS, Kreuter MW. Perceptions

vol. 16 • no. 4 American Journal of Lifestyle Medicine

431

https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/publications-and-technical-guidance/noncommunicable-diseases/stay-physically-active-during-self-quarantine
https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/publications-and-technical-guidance/noncommunicable-diseases/stay-physically-active-during-self-quarantine
https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/publications-and-technical-guidance/noncommunicable-diseases/stay-physically-active-during-self-quarantine
https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/publications-and-technical-guidance/noncommunicable-diseases/stay-physically-active-during-self-quarantine
https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/publications-and-technical-guidance/noncommunicable-diseases/stay-physically-active-during-self-quarantine
https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/publications-and-technical-guidance/noncommunicable-diseases/stay-physically-active-during-self-quarantine
https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/publications-and-technical-guidance/noncommunicable-diseases/stay-physically-active-during-self-quarantine


of neighborhood environment for
physical activity: Is it “who you are” or
“where you live?” J Urban Health.
2004;81(4):671-681.

78. Franzini L, Taylor W, Elliott MN, et al.
Neighborhood characteristics
favorable to outdoor physical activity:
Disparities by socioeconomic and
racial/ethnic composition. Health
Place. 2010;16(2):267-274.

79. Gielen AC, Defrancesco S, Bishai D,
Mahoney P, Ho S, Guyer B. Child
pedestrians: The role of parental
beliefs and practices in promoting
safe walking in urban neighborhoods.
J Urban Health. 2004;81(4):
545-555.

80. Voisin D, Berringer K, Takahashi L,
Burr S, Kuhnen J. No safe havens:
Protective parenting strategies for
African American youth living in
violent communities. Violence Vict.
2016;31(3):523-536.

81. Le Y, Holmes NC. Barriers to
a backyard national park: Case study
of African American communities in
Columbia, SC. J Ethnogr Qual Res.
2012;7(1):20-35.

82. United Nations Children’s Fund
(UNICEF). The State of the World’s
Children 2012 Chapter 1: Children in
an increasingly urban world. 2012.

83. Vlahov D, Freudenberg N, Proietti F,
et al. Urban as a determinant of
health. J Urban Health. 2007;84(3
Suppl):i16-26.

84. Cohen DA, Hunter G, Williamson S,
Dubowitz T. Are food deserts also
play deserts? J Urban Health. 2016;
93(2):235-243.

85. Freeman S, Eykelbosh A. COVID-19
and outdoor safety: Considerations
for use of outdoor recreational
spaces. In: Vol 2020. National
Collaborating Centre for
Environmental Health; 2020.

86. Ryan CL, Lewis JM. Computer and
Internet Use in the United States:
2015. U.S. Census Bureau; 2017.

87. Kim CJH, Padilla AM. Technology for
educational purposes among low-
income Latino children living in
a mobile park in Silicon Valley: A
case study before and during
COVID-19. Hisp J Behav Sci. 2020;
42(4):497-515.

88. Ranasinghe C, Ozemek C, Arena R.
Exercise and well-being during
COVID 19 - time to boost your
immunity. Expert Rev Anti Infect Ther.
2020;18(12):1195-1200.

89. Lindsay AC, Sussner KM, Greaney ML,
Peterson KE. Influence of social
context on eating, physical activity,
and sedentary behaviors of Latina
mothers and their preschool-age
children. Health Educ Behav. 2009;
36(1):81-96.

90. Tandon PS, Zhou C, Sallis JF, Cain KL,
Frank LD, Saelens BE. Home
environment relationships with
children’s physical activity, sedentary
time, and screen time by
socioeconomic status. Int J Behav
Nutr Phys Activ. 2012;9:88.

91. Goodway JD, Smith DW. Keeping all
children healthy: Challenges to
leading an active lifestyle for
preschool children qualifying for at-
risk programs. Fam Community
Health. 2005;28(2):142-155.

92. Kaushal N, Keith N, Aguinaga S,
Hagger MS. Social cognition and
socioecological predictors of home-
based physical activity intentions,
planning, and habits during the
COVID-19 pandemic. Behav Sci.
2020;10(9):133.

93. Meyer J, McDowell C, Lansing J, et al.
Changes in physical activity and
sedentary behavior in response to
COVID-19 and their associations with
mental health in 3052 US adults. Int J
Environ Res Public Health. 2020;
17(18):6469.

94. Stanton R, To QG, Khalesi S, et al.
Depression, anxiety and stress during
COVID-19: Associations with changes
in physical activity, sleep, tobacco
and alcohol use in Australian adults.
Int J Environ Res Public Health. 2020;
17(11):4065.

95. Giles-Corti B, Timperio A, Bull F,
Pikora T. Understanding physical
activity environmental correlates:
Increased specificity for ecological
models. Exerc Sport Sci Rev. 2005;
33(4):175-181.

96. Sallis JF. Health Behavior and Health
Education: Theory, Research, and
Practice. San Francisco, CA: Jossey-
Bass; 2015.

97. Brown DR, Morgan J, Day K, Gates S,
Heath GW, Bronson RC.
Implementing physical activity
intervention in communities:
Considerations for practitioners. In:
Heath GW, ed. Physical Activity and
Public Health: A Practioner’s Guide.
Washington, DC: American Public
Health Association; 2019.

98. Bauman AE, Reis RS, Sallis JF, et al.
Correlates of physical activity: Why

are some people physically active and
others not? Lancet. 2012;380(9838):
258-271.

99. Michie S, Johnston M, Francis J,
Hardeman W, Eccles M. From theory
to intervention: Mapping theoretically
derived behavioral determinants to
behaviour change techniques. Appl
Psychol Int Rev. 2008;57(4):660-680.

100. Larsen BA, Benitez TJ, Mendoza-
Vasconez AS, et al. Randomized trial
of a physical activity intervention for
Latino Men: Activo. Am J Prev Med.
2020;59(2):219-227.

101. Ptomey LT, Szabo-Reed AN, Vidoni
ED, et al. A dyadic approach for
a remote physical activity intervention
in adults with Alzheimer’s disease
and their caregivers: Rationale and
design for an 18-month randomized
trial. Contemp Clin Trials. 2020;98:
106158.

102. GirlTrek. www.girltrek.org/.
Published 2012. Accessed December
23, 2020.

103. Dixon M, Garrison V. GirlTrek Latest
Updates. https://www.girltrek.org/
covid_19_and_girltrek. Published
2020. Accessed December 22, 2020.

104. Morgan Hughey S, Kaczynski AT,
Child S, Moore JB, Porter D, Hibbert J.
Green and lean: Is neighborhood
park and playground availability
associated with youth obesity?
Variations by gender, socioeconomic
status, and race/ethnicity. Prev Med.
2017;95(Suppl):S101-S108.

105. Verughese J, Chattopadhyay SK,
Reynolds JA, et al. Economics of
interventions to increase active travel
to school: A community guide
systematic review. Am J Prev Med.
2021;60(1):e27-e40.

106. Petersen R, Pedroso MS. Community
guide commentary: Economic
benefits of promoting safe walking
and biking to school: Creating
momentum for community
improvements. Am J Prev Med. 2021;
60(1):e41-e43.

107. Hosford K, Winters M, Gauvin L, et al.
Evaluating the impact of
implementing public bicycle share
programs on cycling: The
International Bikeshare Impacts on
Cycling and Collisions Study
(IBICCS). Int J Behav Nutr Phys Activ.
2019;16(1):107.

108. Schmidt C. Active travel for all? The
surge in public bike-sharing
programs. Environ Health Perspect.
2018;126(8):82001.

American Journal of Lifestyle Medicine Jul • Aug 2022

432

http://www.girltrek.org/
https://www.girltrek.org/covid_19_and_girltrek
https://www.girltrek.org/covid_19_and_girltrek


109. Rails to Trails Conservancy. www.
railstotrails.org/. Accessed December
14, 2020.

110. Gray JA, Zimmerman JL, Rimmer JH.
Built environment instruments for
walkability, bikeability, and
recreation: Disability and universal
design relevant? Disabil Health J.
2012;5(2):87-101.

111. 8-80 Cities. Creating cities for all.
www.880cities.org. Accessed
September 14, 2020.

112. Emerging City Champions. https://
emergingcitychampions.org/.
Accessed September 14, 2020.

113. 8-80 Cities. Study Tour Copenhagen.
www.880cities.org/portfolio_page/
copenhagen-study-tour/. Published
2020. Accessed December 2020.

114. Horton B. Closing streets to create
space for walking and biking. In: Vol
20202020.

115. Sallis JF, Botchwey N, Floyd MF, et al.
Building evidence to reduce
inequities in youth physical activity
and obesity: Introduction to the
Physical Activity Research Center

(PARC) special section. Prev Med.
2019;129:105767.

116. Hasson RE, Brown DR, Dorn J, et al.
Achieving equity in physical activity
participation: ACSM experience and
next steps.Med Sci Sports Exerc. 2017;
49(4):848-858.

117. US Department of Health and Human
Services Office of Minority Health.
National Partnership for Action to
End Health Disparities. Chapter 1:
Introduction. 2010.

118. Walking with a Doc. https://
walkwithadoc.org/join-a-walk/locations/
. Accessed December 22, 2020.

119. Park Rx America. https://
parkrxamerica.org/. Published 2020.
Accessed December 22, 2020.

120. American Fitness Index. https://
americanfitnessindex.org/. Accessed
September 14, 2020.

121. Bustamante EE, Sawyer C, Brown
MD, et al. The American College of
Sports Medicine (ACSM) Leadership
and Diversity Training Program
(LDTP): Harnessing Mentorship to
Diversify Organizational Leadership.
Journal of Best Practices in Health

Professions Diversity. 2019;12(2):
165-180.

122. Collins FS, Stoffels P. Accelerating
COVID-19 therapeutic interventions
and vaccines (ACTIV): An
unprecedented partnership for
unprecedented times. J Am Med
Assoc. 2020;323(24):2455-2457.

123. Sallis JF, Adlakha D, Oyeyemi A, Salvo
D. An international physical activity
and public health research agenda to
inform coronavirus disease-2019
policies and practices. J Sport Health
Sci. 2020;9(4):328-334.

124. Ainsworth BE, Li F. Physical activity
during the coronavirus disease-2019
global pandemic. J Sport Health Sci.
2020;9(4):291-292.

125. Moore SA, Faulkner G, Rhodes RE,
et al. Impact of the COVID-19 virus
outbreak on movement and play
behaviors of Canadian children and
youth, a national survey. Int J Behav
Nutr Phys Activ. 2020;17:85.

126. National Physical Activity Plan.
https://www.physicalactivityplan.
org/index.html#. Published 2020.
Accessed December 14, 2020.

vol. 16 • no. 4 American Journal of Lifestyle Medicine

433

http://www.railstotrails.org/
http://www.railstotrails.org/
http://www.880cities.org
https://emergingcitychampions.org/
https://emergingcitychampions.org/
http://www.880cities.org/portfolio_page/copenhagen-study-tour/
http://www.880cities.org/portfolio_page/copenhagen-study-tour/
https://walkwithadoc.org/join-a-walk/locations/
https://walkwithadoc.org/join-a-walk/locations/
https://parkrxamerica.org/
https://parkrxamerica.org/
https://americanfitnessindex.org/
https://americanfitnessindex.org/
https://www.physicalactivityplan.org/index.html#
https://www.physicalactivityplan.org/index.html#

	COVID-19: Implications for Physical Activity, Health Disparities, and Health Equity
	Introduction
	Physical Activity’s Potential Utility During the COVID-19 Pandemic
	Physical Activity Has the Potential to Reduce Severity of COVID-19 Infections
	Physical Activity Reduces Stress and Rebalances Stress Hormones
	Physical Activity Can Prevent Acute Respiratory Distress Syndrome
	Physical Activity Enhances Efficacy of Vaccines Among Adults

	Despite Benefits, Physical Activity Opportunities Were Reduced by COVID-19 Restrictions
	The Inadequacy of Current Strategies to Promote Physical Activity During the Pandemic
	Social Ecological Approaches to Providing Equitable Access to Physical Activity Opportunities
	ACSM’s Ongoing Initiatives to Promote Equity in Physical Activity Participation
	Call to Action to Increase Equitable Physical Activity Opportunities for All Americans
	Recommendation #1: Continue to Build Evidence About the Multiple Likely Benefits of Physical Activity to Prevent or Reduce  ...
	Recommendation #2: Continue to Build the Evidence of Physical Activity Disparities During a Pandemic
	Recommendation #3: Utilize Social-Ecological Approaches to Promote Physical Activity Participation During the Pandemic
	Recommendation #4: Work Collaboratively Within and Across Professional Organizations and Associations


	Acknowledgments
	Declaration of Conflicting Interests
	Funding
	ORCID iDs
	References


