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Abstract: We continue to increase our cognizance and
recognition of the importance of healthy living (HL)
behaviors and HL. medicine (HLLM) to prevent and treat
chronic disease. The continually unfolding events precip-
itated by the coronavirus disease 2019 (COVID-19) pan-
demic have further highlighted the importance of HL
behaviors, as indicated by the characteristics of those
who have been hospitalized and died from this viral
infection. There has already been recognition that lead-
ing a healthy lifestyle, prior to the COVID-19 pandemic,
may have a substantial protective effect in those who
become infected with the virus. Now more than ever, HL
behaviors and HLM are essential and must be promoted
with a renewed vigor across the globe. In response to the
rapidly evolving world since the beginning of the
COVID-19 pandemic, and the clear need to change life-
style behaviors to promote human resilience and quality
of life, the HL for Pandemic Event Protection (HL-
PIVOT) network was established. The 4 major areas of
focus for the network are: (1) knowledge discovery and
dissemination; (2) education; (3) policy; (4) implementa-
tion. This HL-PIVOT network position statement pro-
vides a current synopsis of the major focus areas of the
network, including leading research in the field of HL
behaviors and HLM, examples of best practices in educa-
tion, policy, and implementation, and recommendations
for the future. (Curr Probl Cardiol 2021;46:100823.)

Abbreviations: ACA, Affordable Care Act; BMI, body mass index; COPD, chronicobstructivepul-
monary disease; COVID-19, coronavirus disease 2019; CRF, cardiorespiratory fitness;
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HCPs, healthcare professionals; HL, healthyliving; HLM, healthy living medicine; HL-PIVOT,
healthy living for pandemic event protection; METs, metabolic equivalents; PA, physical activity;
PAFIT, Physical ActivityandFiTness; SARS-CoV-2, severeacuterespiratory syndromecoronavirus
2; US, UnitedStates; VO,, oxygenconsumption; WHO, WorldHealthOrganization

Introduction

e continue to increase our cognizance and recognition of the
.VV importance of healthy living (HL) behaviors and HL medicine

(HLM) to prevent and treat chronic disease." The continually
unfolding events precipitated by the coronavirus disease 2019 (COVID-
19) pandemic have further highlighted the importance of adhering to HL
behaviors, as indicated by the unhealthy lifestyle characteristics of those
who have been hospitalized and died from this viral infection.” Specifi-
cally, those with unhealthy lifestyle characteristics (ie, increased risk for
chronic disease) or diagnosed with 1 or more chronic diseases are at a sig-
nificantly higher risk for poor health outcomes if infected with severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2).*** Often-
times, unhealthy lifestyle characteristics and 1 or more chronic disease
diagnoses coexist in those with the poorest outcomes associated with
COVID-19 infection. There has already been recognition that adhering to
HL behaviors, prior to the COVID-19 pandemic, may have a substantial
protective effect in those who become infected with the virus.” Moreover,
necessary changes to daily life across the globe (eg, social distancing,
stay at home orders, etc) have increased the prevalence of unhealthy life-
style behaviors, such as an increase in sedentary behavior and poor die-
tary habits.'”'* The unhealthy lifestyle phenotype, was a global health
crisis prior to COVID-19. This phenotype, along with the effects of a further
deterioration in lifestyle choices precipitated by the COVID-19 pandemic, if
not reversed, will further compound the already disastrous effects of
unhealthy lifestyle characteristics on health outcomes.'” Now more than
ever, HL behaviors and HLM are essential and must be studied, promoted
and implemented with a renewed vigor across the globe. In response to the
rapidly evolving world since the beginning of the COVID-19 pandemic, and
the clear need to change lifestyle behaviors to promote human resilience and
quality of life, the HL. for Pandemic Event Protection (HL-PIVOT) network
was established,'®'” now with more than 120 members with expertise in HL
and HLM from around the world (See Appendix 1 for list of current network
members). The 4 major areas of focus for the network are: (1) knowledge
discovery and dissemination; (2) education; (3) policy; and (4)
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implementation. The term “pandemic event protection” was chosen as part
of the network title given obesity,'® physical inactivity,'” type-2 diabetes,”
and other chronic diseases,”' in addition to COVID-19, have all been charac-
terized as pandemics. Moreover, as we will demonstrate, increasing HL
behaviors and HLM are essential for the prevention and treatment of all of
the aforementioned pandemics. This HL-PIVOT network position statement
provides a current synopsis of the major focus areas of the network, includ-
ing leading research in the field of HL behaviors and HLM, examples of
best practices in education, policy, and implementation, and recommenda-
tions for the future.

Knowledge Discovery and Knowledge Discovery and
Dissemination

Knowledge discovery and dissemination of findings are the corner-
stone of determining effective interventions and programs in all settings
(ie, healthcare, school systems, workplace, etc). There is a wealth of
knowledge on the detrimental impact of unhealthy lifestyle characteris-
tics as well as the favorable impact of the adoption of and adherence to
HL behaviors and practice of HLM. The following passages provide key
scientific highlights related to these areas.

Physical Activity and Cardiorespiratory Fitness

Increased physical activity (PA) levels have been widely documented
to provide multiple physiological adaptations leading to significant health
benefits including reductions in morbidity and mortality.”” Specifically,
higher levels of PA equate to a lower risk of all-cause mortality,”** car-
diovascular mortality,25 cancer mortality,% chronic obstructive pulmo-
nary disease severity,”’ mobility disability in the elderly,”® as well as
multiple other benefits.”’ Furthermore, PA levels have been shown to be
closely associated with quality-of-life measures and improvements in
psychologic affect.”’"!

The effects of PA on both the lifespan (ie, from childhood to advanced
age) and, more importantly, healthspan,” make habitual PA a necessary
component of any effort to improve and promote HL behaviors. The
importance of being physically active in the current COVID-19 pandemic
environment is also gaining recognition, given the importance of PA in
promoting healthy physiologic function, in particular immune function
and reduced systemic inflammation, thereby likely playing a protective
role with viral infection.*”**** Along these lines, Tavakol et al™

27
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recently found higher levels of habitual PA were significantly associated
with lower symptom severity in 206 patients infected with COVID-19.
There is also previous evidence to indicate aerobic exercise training
improves the influenza vaccine response. In 140 sedentary elderly adults
randomized to either aerobic exercise training or balance/flexibility exer-
cises, commenced 4 months prior to influenza vaccination, seroprotection
24 weeks after vaccination, peak oxygen consumption (VO,) and sleep
quality were all significantly greater in the aerobic exercise training group
compared to the balance and/or flexibility exercise group. The self-
reported severity of respiratory track illnesses was also significantly
lower in the aerobic exercise training group compared to the balance and/
or flexibility exercise group.’® Similar studies are needed in individuals
receiving the COVID-19 vaccine. From a broader population perspective,
Lu et al’’ reported that moving more and sitting less was associated with
better sleep quality and mental health in Chinese adolescents during the
COVID-19 pandemic, further demonstrating the numerous benefits of PA
in the current environment.

The world was in the midst of a physical inactivity crisis prior to the
COVID-19 pandemic,’® a crisis that now appears to be worsening due to
the pandemic.'*****" If the new, lower, physical inactivity baseline is not
reversed as the world recovers from the COVID-19 pandemic, the global
health consequences are likely to be devastating.'” As such, urging/per-
suading individuals to move more and sit less on a daily basis is a global
public health imperative moving forward.***> Members of the HL-
PIVOT network have recently launched a global PA survey - PA and FiT-
ness behaviors among adults during the COVID19 pandemic (PAFiT)
(https://redcap.sctimst.ac.in/surveys/?s=J9PLIMNITL), which will help
to assess current PA trends and guide the development of interventions
and programing moving forward.

A significant degree of the gained benefit from PA is linked to
improvements in cardiorespiratory fitness (CRF). An individual’s CRF,
often expressed as peak metabolic equivalents or oxygen consumption
(VO,), portends valuable information related to cross-sectional health
status and longitudinal health trajectory.** Simply stated, individuals who
present with a higher CRF, irrespective of other negative health factors
(eg, excess body mass, diabetes mellitus, diagnosis of 1 or more chronic
diseases) have a better in health status*” and prognosis.** There is a sound
theoretical rational to hypothesize that a higher CRF, brought about by
exercise training and PA, would have a protective effect in those who are
infected with COVID-19 given the association with a higher CRF and
both reduced systemic inflammation and enhanced immune function.”® In
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fact, recent evidence supports this hypothesis by demonstrating a higher
CRF is associated with reduced risk of hospitalization in individuals
infected with COVID-19.” Longitudinal improvements in CRF have also
been shown to cause significant reductions in cardiovascular risk markers
such as hypertension, obesity, and diabetes’’ as well as improve progno-
sis and mortality.48 The significant role of CRF on overall health can be
highlighted by appreciating that oxygen transport is dependent upon mul-
tiple system collaboration to ensure efficient oxygen transfer from the
atmosphere to the mitochondria of working muscle.”” This collaboration
demonstrates whole-body physiology and can explain the powerful prog-
nostic utility of CRF, which is now considered a vital sign.”*** Unfortu-
nately, there are already indications that the COVID-19 pandemic is
having a detrimental impact on CRF. In a cohort of healthy children
undergoing repeat cardiopulmonary exercise testing, Dayton et al*’ dem-
onstrated a significant reduction in peak VO, during the COVID-19 pan-
demic compared to pre-pandemic levels. Moreover, Raman et al’’
demonstrated a significantly lower peak VO, following hospital dis-
charge in patients infected with COVID-19 compared to healthy controls.
Given the importance of CRF to health status and prognosis, assessment
and, when indicated, improvement in CRF is a health imperative in all
individuals.

Nutrition

Nutritional patterns have been linked to either an increased or
decreased risk of chronic disease and poor health outcomes, depending
on key characteristics of the diet consumed. Independent of a specific
type of diet, consumption of fruits and vegetables are shown to decrease
the risk of chronic disease.’’”” The Mediterranean diet has garnered sig-
nificant attention as an approach that is healthy and reduces the risk of
adverse health events.”” > The Mediterranean diet is broadly character-
ized by a higher “intake of fruits, nuts and seeds, vegetables, fish,
legumes, and cereals and limiting the intake of meat and dairy
products.””> Conversely, a high consumption of fried food, saturated fat,
processed meats and sugar-sweetened beverages has been linked to an
increased risk of chronic disease.”® There is no 1-size-fits-all approach to
a healthy diet. Rather, certain types of food are preferable over others
with respect to reducing the risk of chronic disease. The American Heart
Association/American College of Cardiology recommends dietary pat-
terns emphasize high intake of “vegetables, fruits, and whole grains;
include low-fat or fat-free dairy products, poultry, fish, legumes, non-
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tropical (not coconut or palm kernel oil) vegetable oils, and nuts; and
limit intake of sweets, sugar-sweetened beverages (SSBs), salty or highly
processed foods, and fatty or processed meats (choose lean or extra-lean
meats instead).””’ Because of the clear importance of dietary patterns to
gauging risk for chronic disease, screening of dietary intake in the clinical
setting is recommended by the American Heart Association.’

Nutritional patterns have received attention during the COVID-19 pan-
demic. Poor dietary patterns are clearly linked to a higher prevalence of
chronic disease and obesity, which both portend poorer outcomes with
COVID-19 infection.””* The inability to access healthy nutritional
choices, leading to increased chronic disease and obesity prevalence, is
particularly problematic in underserved communities, which is likely con-
tributing to the disproportional negative impact of the COVID-19 pan-
demic on these communities.”’ Moreover, healthy nutritional patterns have
been linked to improved immune function which is critical to an individu-
al’s ability to successfully overcome a viral infection.” Bousquet et al®’
recently hypothesized that differences in dietary patterns across countries
influence the observed differences in COVID-19 mortality rates. Specifi-
cally, dietary patterns in some European countries that have higher antioxi-
dant qualities or promote reduced angiotensin-converting enzyme activity
may contribute to the lower risk of death due to COVID-19 infection.
More troubling is recent data indicating dietary patterns during the
COVID-19 pandemic are Worsening,l 11240 3 trend that, if not reversed,
will further erode population health (ie, increased risk for chronic disease
and susceptibility to severe viral infections) on a global scale.

Body Habitus

The prevalence of overweight and obesity are very significant in many
countries around the world. More than 10% of the population at the
global level and more than one third of the United States (US) population
have body mass index (BMI) levels in the obesity range (ie, >30 kg/m?),
with average adult BMIs constantly rising over time.”* Overweight and
obesity are leading to an increased risk for developing chronic diseases
such as cancer, diabetes, and cardiovascular diseases.”* Previous studies
report that an increase of 2% in the average BMI of a society reduces
average life expectancy by 1 year.”” Due to the enormous medical and
economic impact, the prevention and treatment of overweight and obesity
are primary public health goals globally.®*°° Obesity has rapidly become
recognized as a primary contributor to adverse outcomes in patients
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infected with COVID-19.°"-°® Obesity also significantly increases the cost
of care in patients infected with COVID-19.%

A mild reduction in weight loss, such as 3%-5%, significantly reduces
the risk for other chronic diseases.®*°®’""" To achieve this goal, it is
important to implement multidisciplinary, multilevel interventions, such
as a healthy diet, PA, pharmacotherapy, surgery, and behavioral counsel-
ing. For optimal success, interventions need to be supported at the per-
sonal, community, organization, and government levels.”"°*"""* The
primary goal is a weight reduction of 3%-10% over a 6-12-month
timeframe, depending on the presence of comorbidities. However, if a
2.5% weight loss is not achieved during the first month of therapy, inter-
ventions should be intensified as early weight loss strongly indicates
long—term success.”"° After target weight reduction is achieved,
long—term measures for weight maintenance are warranted.”* Multidisci-
plinary teams should include physicians, nurses, clinical exercise physiol-
ogists, dieticians, physical therapists, pharmacists, psychologists, social
workers, administrators and decision-makers, in order to treat obesity as
a chronic disease.”*’""*

HL behaviors are needed to create an environment that supports healthy
energy balance endeavors and include personal efforts and community-
based activities supported by government and public policies.”™’*"* There
are many guidelines for lifestyle modifications recommending PA, diet, and
behavioral interventions for weight—reduction when BMI is >30 kg/m?, or
>25 kg/m? accompanied by weight—related complications (eg, cardiovas-
cular disease, hypertension, diabete:s).(’4’(’(”70’7l A low—calorie balanced
diet, increased PA, and behavioral support are suggested for reduction and
maintenance of weight.®**’%""-"* A daily energy deficit should be around
500-750 kcal, without favoring any particular composition or form of nutri-
tional therapy, emphasizing that what matters most is a healthy and bal-
anced diet that is personalized to the individual to achieve optimal
adherence.”*>’""" Structured meal plans, portion control, and meal
replacements are also recommended.”°"""" In the case of need for faster
weight loss, a very low-calorie diet (<800 kcal/day) with medical supervi-
sion should be considered.”* Behavioral interventions are important addi-
tional tools for reaching weight loss goals and consist of various strategies
such as stimulus control, motivational interviewing, and cognitive
restructuring.****’%’" Only well-organized implementation of targeted
multidisciplinary and multilevel interventions may address excess body
weight, in terms of maintenance of behaviors that are necessary for weight
reduction and weight-loss maintenance.
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Smoking Cessation

Although the global trend for smoking is declining, the current preva-
lence is estimated to be 19.9% of the world’s adult population.”” Smok-
ing-related illness remains a pertinent risk factor in the development of
chronic diseases, including certain cancers, chronic obstructive pulmo-
nary disease and cardiovascular disease.’® The economic burden of smok-
ing is considerable; in 2012 smoking accounted for 5.7% of global health
expenditures and ~12% (4.9 million) of all adult deaths worldwide.”’
Moreover, a history of smoking, both current and former, has been shown
to be associated with increased COVID-19 severity as well as an
increased risk of death.”® As such, smoking cessation remains an impor-
tant recommendation for clinical practice guidelines worldwide.

Smoking cessation is directly associated with substantial reductions in
health risks and mortality’’ as well as significant cost-benefit to healthcare
systems.’” While services for smoking cessation are based on psychologi-
cal and pharmacological approaches that use face-to-face or online meth-
ods, there is little consistency and widespread variation and success in
helping smokers to quit.*” The need to develop successful and scalable
interventions that have increased efficacy will have global effects, espe-
cially in countries where the smoking epidemic is most rampant. At an
individual level, improved patient outcomes and reduced mortality are
important, but when considered alongside population-level change, the
potential impact is magnified and considers broad societal and economic
benefits for healthcare providers and policymakers globally.

Crucially, access to smoking cessation support and the required resour-
ces must be universal. Support systems are currently directed by local
health authorities with evidence demonstrating that particular groups in
society are less likely to be offered support, despite a higher incidence of
smoking.®' In addition to increasing access to support services, future
research must: (1) Utilize cross-disciplinary approaches that consider
intrapersonal, societal, behavioral, and attitudinal approaches to increase
effectiveness; (2) Adopt approaches that are informed by a strong theoret-
ical underpinning that considers behavioral insights, addiction, readiness
to change and possible ambivalence; (3) Improve understanding of the
optimal method of cessation activities such as counselling, alongside
behavioral insights to ensure optimal timing and frequency of support;
and (4) Increase understanding of the role and importance of technology
in the delivery and support of smoking cessation initiatives. The impact
of global smoking cessation is of paramount importance, with widespread
impacts on the international health and wellbeing agenda. Current
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localized approaches are not sufficient to promote lasting cessation. Uni-
fied approaches that are underpinned by a strong theoretical basis that is
widely accessible is likely to result in sustainable and scalable changes in
population-level health, alleviating pressure on healthcare systems world-
wide.

Sleep and Health

A panel of 15 experts in sleep medicine developed a recommendation for
sleep duration, or sleep duration range, that promotes optimal health in adults
aged 18-60 years, suggesting that adults regularly sleep >7 hours per night
for optimal health.*” Grandner’s sleep review in 2012 indicated that insuffi-
cient sleep is common at the population level.** This sleep insufficiency has
been associated with many adverse health outcomes across the lifespan
including obesity, cardiovascular disease (eg, hypertension, heart disease,
stroke), metabolic disorders (eg, diabetes), and mortality.83 An extensive
review by Matricciani et al*® suggests that children may sleep less today
than previous generations. Asarnow et al** demonstrated that earlier adoles-
cent bedtime was associated with healthier food choices (eg, low glycemic
index foods, fruit, and dairy) which over time may be protective of obesity.
Gildner et al** examined the effects of sleep duration and quality on cogni-
tion in older adults from 6 middle income countries across the globe and
found short (<6 h/night) and long (>9 h/night) sleep duration was associated
with reduced cognitive test performance. The importance of healthy sleep
patterns in the COVID-19 pandemic era is gaining recognition, particularly
given its link to healthy immune function.*® This is coupled with the trou-
bling findings in a systematic review and meta-analysis by Jahrami et al®’
indicating the prevalence of poor sleep is high in the general population,
health care workers and patients infected with COVID-19. Recently, Zhang
et al*® found poor sleep quality was associated with an increased need for
intensive care unit admission in patients hospitalized with COVID-19. The
potential negative impacts of poor sleep quality in the context of an increased
risk for a more severe clinical course and complicated recovery in patients
infected with COVID-19 have also been raised by other groups.®”’

The Future of Knowledge Discovery in Healthy Living
Behaviors and Healthy Living Medicine

The significant body of evidence regarding the multiple health benefits
of HL behaviors and HLM are beyond dispute. Increasing PA and CREF,
consuming a healthy diet, maintaining a healthy body weight, not
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smoking, and good sleep quality, significantly reduces the risk of poor
health outcomes associated with chronic diseases and viral infections, as
well as increases the ability to perform activities of daily living and qual-
ity of life. While mechanistic studies related to HL practices are ongoing
(ie, determining the physiologic effects of HL behaviors), there is a more
urgent need to investigate and solidify approaches to increase the adop-
tion of HL behaviors and the practice of HLM.”" In short, we know both
HL behaviors and HLM work and a significantly greater percentage of
the global population needs to adopt a healthier lifestyle.

The adoption of HL behaviors and delivery of HLM are not one-size-
fits-all approaches and as such, it is critical that we gain a better under-
standing, through future knowledge discovery, of how to help individuals,
communities, and populations, from diverse backgrounds, increase the
adoption of HL behaviors. Only through this knowledge discovery, which
will drive best practices, will we be able to reduce the devastating effects
of chronic diseases and viral pandemics.

Education — The Passport to Healthy Living

Lifelong Education

Education is acknowledged as a fundamental cornerstone of adherence
to HL behaviors, wellbeing and a key indicator of development.”” A life-
course perspective for HL describes a constant companion for individu-
als, rather than focus on a particular life stage for a single intervention.
Although an early exposure to HL behaviors followed by progressive
development across subsequent life stages has proven to increase the like-
lihood of adoption of such behaviors”?’; to date, the adult years have
received greatest attention regarding public policies and community-
based interventions.”® However, at this stage of life, unhealthy lifestyle
behaviors are more likely to be entrenched and are more difficult to
reverse. The COVID-19 pandemic has brought refocused attention on
unhealthy lifestyle behaviors and the detrimental consequences of such
behaviors.”*¢7-%%

The foundations of a healthy, productive and sustainable society are
built on the healthy growth and development of children and youth.”’
Unhealthy lifestyles result in developmental vulnerabilities and perpetu-
ate cycles of disadvantage and health disparity for generations.”® " In
contrast, HL behaviors builds human capital.'’’ The Human Capital
Model considers the relationships between PA and various aspects of
human development and proposes that the outcomes of PA can be framed
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FIG 1. Healthy living accompaniment through life stages.

as differential “capitals.”'’> A poor investment in these capitals increases
the likelihood of suboptimal opportunities for many young people with
potential long-term consequences for adulthood, and more importantly,
the health and wellbeing of the next generation.”®'""

A life-course perspective for HL behaviors describe an approach
where targeted activities and initiatives are tailored, taking account of the
key differences and unique developmental needs of individuals in each
age group. The World Health Organization (WHO) Ending Obesity
report'” provides a very good example of a framework for an interna-
tional focus on HL behaviors at multiple life stages for chronic disease
prevention. Strategies and models in HL behaviors could be stratified in
early childhood, adolescent, adult, and HL. ecosystems that focus on lon-
gitudinal efforts to support individuals (Fig 1). When individuals start
participating in this HL model, the healthy lifestyles are caregiver-
directed. As individuals mature in age and experience in HL behaviors,
they become self-directed and the new habits and lifestyles are self-care
motivated.

An early childhood and primary school focus on HL behaviors is
essential for a child to reach their full potential'** with key enablers being
health-promoting environments and strong relationships early in life.'"
Increasing evidence highlights the importance of the first 1000-2000 days
of life for later health and wellbeing'’; it has been described as a
‘blueprint for lifespan trajectories’ for later health and wellbeing.'"
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Exposure factors in early life include: (1) parental, for example, obesity,
gestational diabetes mellitus, or smoking; (2) dietary, including breast-
feeding and eating behaviors; (3) PA or sedentary behavior; and (4) sleep
quality.'”” Interestingly, childhood obesity and poor academic perfor-
mance tend to cluster in school settings with a high percentage of children
and young people from low socioeconomic backgrounds.'”® For example,
integrating strategies for higher levels of PA as part of the academic cur-
riculum allow educational attainment and improved body composition.'"”

The adolescent period is critically important given the typical changes in
body composition, dietary and PA behaviors, and often, increased social
responsibilities during these years.'”” Current research estimates that
35.8% female and 34.1% male adolescents are overweight or obese.''’ A
sub-optimal environment, commonly including limited opportunities for
PA and limited access to healthy nutrition, increases the risk for chronic
diseases including cardiovascular disease, type 2 diabetes, depression and
overweight and obesity.”®''" Adolescence is a highly teachable period and
an acknowledged gateway to future generations.'*'?*''*'"* Targeted
approaches to promoting HL behaviors in adolescent girls have particular
merit with a focus on minimizing the risk of entering the childbearing years
in sub-optimal health.''*'">

The adult focus is crucial for the current global obesogenic environ-
ment, with a significant and increasing proportion of individuals with
overweight or obesity and associated co-morbidities. To maximize the
chance of success, approaches require an extensive collaboration, a
whole-of-government approach, and co-design of HL educational oppor-
tunities with educators, teachers, health care professionals (HCPs), fami-
lies, and children in early education and school settings.'’*''°

HL ecosystem approaches propose that the ingredients for increased
adherence to HL behaviors are gathered through the collective educa-
tional experiences across the life course, commencing with positive PA
and nutrition experiences which are necessary to optimize the develop-
ment of a broad range of skills and healthy behaviors. Habits such as pro-
motion of PA and healthy nutrition in communities, such as family,
school settings or religious groups, integrate individuals in different life
stages. Approaches like these are effective as they develop not only skills
for them to achieve their goals, but to create ambassadors that can further
motivate others to engage in HL behaviors. Effective education models
in HL for each approach are presented in Table.”*"''""'%?

Individuals inherit socioeconomic status, cultural norms, and associated
family dietary patterns and PA behaviors, healthy and unhealthy alike. Every
effort is required to maximize access to HL. opportunities across individuals
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TABLE. Healthy living accompaniment examples

Approach Initiative Setting Strategy
Early Early Child Education and Care (ECEC)*®  Rural communities in South Africa: Observation for assessing physical using the
childhood Buschbuckridge, Mpumalanga. Observational System for Recording Physical
Preschool-aged children in three preschools Activity in Children — Preschool Version.
and 2 primary schools.
PreSchool @Healthy Weight**” Dutch preschool-based: Amsterdam Teachers promote practices about nutrition,
Nieuw-West, Netherlands. physical activity and education.
Migration background
Munch & Move New South Wales (NSW), Australia. Teachers participate in professional
Targeting children from 3 to 5 years age development training to implement fun, play-
attending preschools. based approach to supporting health eating
and physical activity habits. Based on 6 health
messages: encourage breastfeeding, choose
water as a drink, healthier snacks, eat more
fruits and vegetables, get active each day, and
turn off the screen and get active.
Adolescent Whole School, Whole Community, Alabama Champions for Healthy, A champion school provides at least 60 minutes

Whole Child (WSCC) model**®

Y Kids Academy**°®

Active Schools in United States.

Canadian teens

of physical activity through the academic day.

Provide nutritious meals, nutritious smart
shacks, and nutrition education.

Involve parents, staff and community.

Program designed for development of
confidence and competence for
cardiovascular, muscular and flexibility
activities, generation of positive attitudes and
behaviors for healthy living, and the removal of
barriers for young adolescent participation in
exercise program.

(continued on next page)
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TABLE. (continued)

Approach Initiative Setting Strategy

Adult i Week — Educational Tec21 Model*2° Undergraduate students from different Immersion challenging activities focus in the
majors. development of transversal competences: self
Mexico and personal skills. Intensive week-long

Healthy living Play Streets temporary street
ecosystem  closures??

Health and Wellness Academy
Concept*?*

Across United States

School-based multicenter wellness program
(SBWP) that focuses on nutrition and
physical activity.

lllinois, United States.

activities where students participate in
experiences outside the university. The focus
is to motivate and develop self-care.

Temporary street closures creating safe spaces
for play for a few hours.

Family targeted: parents, adolescents and
children.

Urban areas during the summer.

Health and wellness ambassadors and
community connection. Integration of youth
program in the community, and a college
course where students participate in a
16-week course.




and populations. Education has proven to be a key social determinant of
health, which results in significant economic benefits for a wider population.
Too many homes are exposed to a sedentary, low energy expenditure envi-
ronment, devoid of PA where other activities (eg, occupational, academic,
social media) are prioritized over health and wellbeing.''” As inequalities in
education and health cluster with a social gradient, increasing the number of
HL educational initiatives contribute to provide equal opportunities amongst
those who are most disadvantaged.'”” More programs that create HL ecosys-
tems are needed to develop individuals and communities that share HL
behaviors that are self-care motivated.

Educating Health Care Professionals

Effective delivery of HLM requires HCPs who are competently trained
to deliver this service effectively to the patients under their care. Unfortu-
nately, most HCPs across the disciplines (ie, physicians, nurses, pharma-
cists, dentists, physical, and occupational therapists, etc) do not receive
any training on how to assess HL behaviors, such as PA, CRF, nutrition,
and subsequently counsel patients and facilitate referral to other profes-
sionals for more intensive interventions, as appropriate, when unhealthy
lifestyle behaviors are identified. Competencies and educational models
for HLM have recently been proposed.'**'?° Unlike other practice areas
that are uniquely the domain of a specific HCP, HLM should be practiced,
to varying appropriate degrees, by all HCPs. Patients receiving a consis-
tent message that PA, not smoking, a healthy body weight and heathy
nutrition are essential during all HCP encounters will increase the likeli-
hood of adoption and long-term adherence to HL. behaviors.

Role of Policy and Legislation in Promoting Healthy
Living

Policy can provide the opportunities to create environments that sup-
port HL. behaviors. Public policy (ie, laws and regulation) and organiza-
tional or systems-level policies are critical contributors to health and
wellbeing, influencing the physical, social, and economic environments
that connect to behaviors from the population to individual level. They
create the institutional and legal frameworks for needed for broader adop-
tion of HL behaviors. Policies need to be carefully evaluated because the
success of their implementation can have either positive or negative
impacts. The policy development process and rigorous policy implemen-
tation and outcome evaluation must consider and account for unintended
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Law and Regulation to Achieve Policy Change in Healthy Living

Pillars of Areas of Legislative/ Impact Implementation,
Advocacy Work  D» Focas »» Regulatory 2> Measurement &
Policy Change Evaluation
Lobbying/Educating Policy Tobacco/ Nicotine Endgame Economic Population Health/Wellbcing
. Incentives Disincentives Achicving Clisical Federal
Make Nutritic r v -
s uton Mass Communications Guidelines Across the Population

Grassroots Engagement Physical Activity Built Environment
Partner/Coalition Engagement Obesity Treatment & Prevention ;‘;;f:“;p?:::“
Media Advocacy Government Regulation

- (siuu:‘d:dh;:: 'l:tcnmmmdauons
Poticy Research Data Modernization
Public Health Infrastructure
Settings-based policy (Healthcare,
Schools, Community Workplaces,
Faith-based)

Health Literacy

Equity Focus

Evidence-Based Action (Peer-Reviewed Research/Real World Evidence/Implementation Science)

FIG 2. Pillars of advocacy to achieve policy change.

consequences with a special focus on health and equity impact.'?’ Orga-
nizational or systems level policy can begin to change a social norm and
support broader public policy.

Four areas of particular importance wherein policy has had a direct
effect on HL behaviors are tobacco use, nutrition, obesity prevention and
treatment, and PA. Even though evidence has suggested benefits for vari-
ous strategies, none are sustainable unless they are translated to policy
and systems changes. Policy change has broad applicability, but imple-
mentation strategies vary considerably based on contextual and economic
factors resulting in a pragmatic approach informed by local circumstan-
ces coupled with rigorous ongoing evaluation of policy implementation.
This, however, requires a continuous system that works towards advo-
cacy for a policy change while also supporting opportunities for progress
learned through implementation and outcome evaluation to promote HL
behaviors (Fig 2).

This process underscores the importance of public policies as levers to
foster HL behaviors. These public policies have been viewed as either
regressive or an overreach of government (eg, taxes on tobacco, labeling
or limitation of food constituents that may have adverse health effects) or
positive and facilitating (eg, policies providing access to healthy foods or
government appropriations for public parks and walkways). Continued
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policy implementation and outcome evaluation will determine which
approaches have the greatest health and equity impact. The mixed
responses to various policies are influenced by the ambivalent attitudes of
people towards them. To better elucidate the policies around HL behav-
iors, this section will review existing policy achievements, issues related
to vigilance for direct and indirect effects of policies, and opportunities
for future policy goals and actions that will favor HL-PIVOT.

Tobacco Cessation

Among the various unhealthy behaviors, tobacco control and preven-
tion efforts have probably gained most traction around the world and are
now evolving toward a tobacco endgame.'*® These have been the result
of public policy and organizational and systems-wide policy. In a public
health context, these policy changes at all levels are often interrelated
and synergistic.

Tackling the burden of tobacco has been a priority for various organi-
zations and governments globally. These decades of experience have led
to evidence-based strategies that provide a road map for the most impact-
ful policy change. Key strategies that, globally, have been instrumental in
tobacco control, regulation and prevention, include: (1) excise taxes; (2)
comprehensive smoke-free air laws; (3) robust appropriations for tobacco
control and prevention programs; (4) government regulation of tobacco
products; (5) counter-marketing efforts; (6) restricting the sale of tobacco
products in pharmacies and health-related institutions; (7) comprehensive
coverage for tobacco cessation therapy in private and public health plans;
and (8) retail licensure laws. Importantly, each of these strategies has
been found to be effective in reducing tobacco consumption with robust
implementation science and reaffirmed by ministries of health and the US
Surgeon General. While most of the current evidenced-based policy inter-
ventions are identified as negative levers, implementation and accessibil-
ity of low-cost and free access to tobacco cessation therapies are
examples of positive levers that have facilitated successful movement
toward a tobacco endgame. Nonetheless, from the data, it would appear
that a negative lever related to policies on increased taxation, is most
effective.'”’

Obesity

Curbing the problem of obesity has been a major concern around the
globe and requires a comprehensive set of interrelated strategies
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addressing both prevention and treatment.'’” Policy actions that broadly
support routine screening and the development and delivery of effective,
empirically tested obesity prevention and management programs (eg,
early care and education) should be implemented across numerous set-
tings including, schools, health care systems and similar clinical environ-
ments, communities and workplaces. Lifestyle-related treatment of
obesity and obesity-related health comorbidities through intensive behav-
ior counseling on: (1) adoption of a healthy diet; (2) a structured exercise
program; and (3) an increase in PA throughout the day to promote and
sustain weight loss is regarded as the first line of therapy by leading advi-
sory organizations and should therefore be adequately covered by health
care plans and be made accessible by health care systems.'*' '

Stigma, which is pervasive and negatively affects persons with obesity
in a myriad of ways, should be systematically addressed. Stigma directly
influences adoption of HL behaviors through possible delayed care and
treatment and erodes prevention strategies. Policy solutions in this area
should focus on separating the disease of obesity from the people who are
affected. Failure to diagnose obesity as a chronic disease is a primary cause
of stigma and exacerbates bias towards people with obesity when seeking
medical care and advice.'*” From a policy perspective, failure to adopt
obesity as a non-communicable chronic disease only reinforces stigma and
reduces the effectiveness of potential solutions by disconnecting them
from a more global cohesive strategy. Organizational health system policy
should recognize the detrimental impact of obesity stigma, bias, and dis-
crimination on the health and well-being of patients affected by the disease
and focus in on training and supportive resources that create a respectful,
inclusive, and safe environment for care and prevention. 136

Yet, the need for policies to adopt public health, population-based
strategies to better facilitate screening, prevention, and control of obesity,
is crucial. In the United States, the Affordable Care Act, has required
Medicare to cover annual wellness visits and personalized prevention
plan services to all beneficiaries, including screening for chronic disease
risk factors and furnishing referrals to health education and prevention
counseling services'*’ such as face-to-face intensive behavior therapy for
obesity prevention and control.'*® Despite policies like this in place, there
remain numerous barriers to implementation of obesity programs in
health care systems, presenting new and much needed opportunities to
develop and/or strengthen policies facilitating the integration of various
health promotion, and/or obesity-directed programs within clinical and
community-based settings that reach a larger segment of the overall
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population, particularly those most vulnerable to obesity and are least
likely to have access to adequate care

Nutrition and Access to Healthy Foods

Nutrition and access to healthy foods have a significant impact on health
and well-being. The WHO developed the “Global Strategy on Diet, Physical
Activity and Health” to recommend that individuals achieve a healthy weight
through an appropriate energy balance, limiting intake of fats, salt, and sugar,
especially refined carbohydrates, while increasing intake of fruits, vegetables,
legumes, whole grains, fiber and nuts and seeds.'” To facilitate this nutri-
tional recommendation, countries all over the world have developed various
policies and strategies to promote healthy eating. Strategies to tackle healthy
food and beverage consumption are categorized as mandates, restrictions,
economic incentives, marketing limits, information provision, and environ-
mental defaults.'*” Similar to interventions for smoking, pricing interventions
such as increased taxes on sweetened beverages'*''* (ie, sugar-sweetened
beverage taxes'**) and subsidies for fruit and vegetable purchases'*’ have
shown a positive benefit on purchasing behavior and health outcomes. Addi-
tionally, restrictions on the use of trans-fatty acids in restaurants and proc-
essed foods are an important initiative that benefits cardiovascular health.'*
Continued implementation evaluation will further elucidate the equity and
health impact of these incentive and/or disincentive approaches.

Curbs on advertising and marketing of unhealthy foods and beverages
have also been enforced in certain countries in an effort to lower the bur-
den of poor nutrition and obesity.'*” Enhancing healthy food options has
been advocated across countries in different settings including schools,
the workplace, and away-from home eating as well as through govern-
ment nutrition assistance programs.' "’

Physical Activity and Sedentary Behavior

The rising burden of physical inactivity and sedentary behavior is a
major concern around the world. Governments have developed various
guidelines on promoting PA with the goal to reduce sedentary behavior
and increase movement at the population level. These PA guidelines
have made recommendations for PA across the lifespan.'*® However,
these guidelines do not necessarily translate into implementation. From
the available evidence, we know that PA-based interventions are behav-
ioral interventions, which introduce complexity. PA policy may also cre-
ate the settings or environments where people can be physically active on
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a regular basis. Policy interventions focusing on PA are challenging and
often require multiple stakeholders across various sectors and levels of
government. 149

A comprehensive analysis of policy on PA identified various sectors
such as healthcare, sport, recreation and leisure, education, transport, envi-
ronment, urban/rural planning and design, tourism, work and employment,
public finance and research sectors influenced by PA policy.'”” In addition,
data-driven initiatives like Healthy People 2030 (https://health.gov/healthy
people) and the US National Physical Activity Plan (https://paamovewi
thus.org/national-physical-activity-plan/), are now in place to promote PA
and reduce sedentary behavior. Some of the policies around PA have
focused on: (1) programs for children in schools, including physical educa-
tion and after-school programs'”""'*?; (2) worksite-based programs'”*'>*;
and (3) the built environment, including active transport'>” and activity-
supportive environments.'**'** The WHO also released guidelines on PA
and sedentary behavior, further reinforcing the importance of increasing
the former and decreasing the latter.'”’

Despite various policies and mandates in place across the globe at dif-
ferent levels of government, there have not been adequate implementa-
tion studies. Incentive and disincentive approaches span all areas of HL
policy and further implementation and outcome evaluation is needed to
identify the most impactful approaches, especially in obesity, healthy
food access and PA. In addition to assessing the best practice approaches,
identifying the challenges and barriers to implementation as well as any
potential unintended consequence that arises from non-targeted popula-
tion-based interventions that may lead to widening of health inequities is
also important.

Challenges to Successful Policy Implementation

The case for health policies toward promoting HL behaviors is well-
established. Effectiveness of implementation varies by issue, geography,
level of government, socioeconomic status, and race/ethnicity. Various
factors that could be responsible for disparate impact should be eluci-
dated with more implementation research. Factors that should be consid-
ered in implementation evaluation include population reach, whether
there is sustainable funding, barriers, value on investment, equity impact,
and feasibility.'°” Furthermore, individual attitudes and behavior toward
HL could also contribute since ultimately people decide to engage with
policies that target the systems and environments in which they live.
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Psychological responses should also be considered when planning effec-
tive policy campaigns.

In summary, even though policies facilitating HL behaviors have been
successful in certain areas, implementation of policies targeting
unhealthy behaviors are still evolving. Continuous evaluation is neces-
sary to ensure effectiveness of policies and evaluate the impact on pre-
defined health outcomes that inform strategies to ensure equitable oppor-
tunities to adopt and adhere to HL behaviors across different populations.

Healthy Living Program Implementation

Implementation of HL programs grounded in sound research has con-
sistently reestablished the strong correlation between adoption of and
adherence to HL behaviors and reductions in mortality and morbidity as
well as improvements in quality of life. However, the transfer of best
practice recommendations to successful implementation has proved chal-
lenging. Of the programs which have had success implementing good sci-
entifically sound methods, most fall into 4 distinct categories; (1) the
community; (2) schools; (3) the workplace; and (4) clinics. The following
sections provide implementation examples in different settings.

Community-based health programs are generally aimed at education and
dissemination of information targeted at large scale prevention of disease in
target populations, especially those populations which may be more difficult
to access through existing mechanisms. For example, populations at a lower
socioeconomic status are more likely to receive medical care and, when they
receive care, it is often later in the disease process due to limitations in health
education or financial resources (eg, to pay a co-pay or take time off from
work to see a health care professional [HCP]). Family, school-based, and
other community interventions aim to reach out to these populations for pri-
mary and secondary prevention.

Largely due to increases in childhood obesity, children have been the
focus of several types of HL interventions. Family-based lifestyle inter-
ventions can be especially successful in the delivery of education and
training in HL behaviors, especially with community engagement and
applying a feedback system to the participants.'®' As reported in a recent
review article by Arnason et al,'®" factors which supported successful
family-based programming included: (1) 6-12-month duration; (2) com-
munity involvement; (3) the inclusion of a multidisciplinary team; (4) the
inclusion of a mentor/role model; and (5) reinforcement with technology.
These are themes which are consistent with other HL. programming.
Another model of HL programming focusing on children is school based.
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School-based interventions tend to focus on cognitive health as well as
traditional health metrics and are largely focused on primary prevention.
In a review of childhood obesity prevention as part of the FeeldDiabetes-
intervention,'®> Lambrinou et al'® included 27 programs, of which 15
were effective in influencing weight status or clinical indices of weight
gain, 3 were effective in improving energy-balance behaviors and 9 were
at least partially effective in improving some of these behaviors. After
applying these best practices, the authors observed that there were major
limitations which reduced the potential for intervention efficacy and sug-
gested that face-to-face contact and collaborating with the target groups
during development may improve the outcomes of such programs.'®’
These findings highlight the difficulties observed in attempting to create
successful HL. programs in children. In a recent Cochrane Systematic
Review article from Martin et al'®* the authors reviewed 18 studies with
over 2300 overweight and obese children, assessing different types of
interventions, including: (1) PA; (2) combined PA/HL education; and (3)
dietary interventions. Most of these studies were focused on weight
reduction/control and those which were effective seemed to improve cog-
nition in children who were overweight and obese. These findings suggest
that the benefits of HL programs may also help improve scholastic
achievement in elementary school students.

Beyond childhood, HL programs usually target adult populations with
specific health risks. For example, Luque et al'®” reviewed the literature
on barbershop based health programs, which are seen as exemplary as
programs which aim to use culturally appropriate venues to reach target
populations. After filtering the results of their literature search to 16 stud-
ies, the authors were able to demonstrate interventions targeting primarily
prostate cancer and hypertension were effective in disseminating materi-
als and training HCPs to conduct education and screening. Although there
were some promising data supporting the transfer of health knowledge to
customers, these were not conclusive.'®> Other novel approaches to HL
programs in the community are diverse, including: (1) increasing health
care access for adults with intellectual and developmental disabilities'°;
(2) improving access and quality of community mental health services
for women in ethnic minority settings;'®” and (3) building an environ-
ment which supports increases in PA,'°® among many others. The work-
place is another viable setting for HL. program implementation in the
adult population.'®”'’” A significant percentage of the workforce
presents with unhealthy lifestyle characteristics, including excess body
weight, physical inactivity, and poor dietary patterns.'’""'’? Programs
centered on screening lifestyle behaviors and risk factors, promotion of

Curr Probl Cardiol, June 2021 23



PA and healthy nutrition, weight loss, and smoking cessation have the
potential to meaningfully impact HL. behaviors and improve health out-
comes if designed appropriately and follow evidence-based
recommendations.'®”'"%!7*"17¢ Gjven the percentage of adults who spend
a significant portion of their day in the workplace around the world,
implementing HL programs in this setting is a tremendous opportunity
not to be missed. The American Heart Association has developed a
“Workplace Health Achievement Index” for employers to “evaluate the
comprehensiveness of their workplace health promotion program, iden-
tify opportunities for improvement, and benchmark their progress over
time against their peer organizations.”'’” This type of index will greatly
assist in allowing employers to assess and optimize their worksite well-
ness programs; moving forward the potential positive impacts of worksite
wellness programs will heavily depend on standardizing the field in a way
that uses scientific evidence to guide program development and imple-
mentation.

The difference between HL behavior goals and current trends is readily
apparent when population level PA data are considered, and, while trends
are promising, there is clearly a continued need for an upscaling of effec-
tive implementation strategies. While PA remains inadequate on a popu-
lation level since the first edition of the PA Guidelines for Americans in
2008, the percentage of adults meeting the recommended amounts of
combined aerobic exercise and strength training have increased from
18.2% to 23.2%, and aerobic exercise alone from 43.4% to 53.3%. Addi-
tionally, the percentage of patients receiving advice to begin exercising
has increased by 40%.'’®'” Importantly, physically active HCPs are
more likely to provide PA counseling to their patients and serve as PA
role models. HCPs who are less knowledgeable about PA counseling are
less likely to promote it in the clinic. PA levels of patients increase when
recommended by HCPs who are viewed as credible by patients.'®-'®!
The effect of different brief interventions applicable to the primary care
setting was tested by Pears et al'®” in a randomized controlled trial. The
trial tested efficacy, feasibility, acceptability, and cost of very brief inter-
ventions including: (1) motivational; (2) pedometers; and (3) combined
motivational and pedometers to increase PA in 394 adults. The authors
found that although all interventions were at least somewhat effective,
the least effective was the combined intervention, likely due to the inclu-
sion of too many behavior change strategies at 1 time, which may have
been overwhelming to the participants. The intervention which had the
highest efficiency (speed of delivery and effectiveness) was the pedome-
ter alone, which cost 25 UD dollars per participant, took less than 5
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minutes to deliver and resulted in a 73% chance of having a positive
effect on participants significantly increasing daily step count.'®”

There have also been attempts made at creating recommendations for
primary care providers to help coach individuals to perform regular PA
based on PA guidelines. For example, the National Institute for Health
and Care Excellence in England released a statement on advising adults
in primary care which stresses: (1) identification of those who may be
inactive; (2) delivering and following up on brief advice; (3) incorporat-
ing brief advice in commissioning services to prevent or treat disease; (4)
ensuring resources and information to access opportunities to be physi-
cally active are available and conditioned to the individual if possible;
and (5) providing up to date information.'® The American Heart Associ-
ation has previously published a scientific statement that comprehen-
sively describes different, evidence-based approaches to assessing PA."'**
To summarize, PA encouraged by HCPs in the clinical setting may be an
effective approach to increasing adherence to this essential HL. behavior.
However, implementation has been inadequate despite various efforts to
encourage PA promotion by HCPs in the clinical setting. Because the
clinical environment seems to offer an ideal opportunity to discuss PA as
a positive health behavior, the focus should remain on how to best utilize
hospitals and clinics to help individuals increase PA to improve health
outcomes.

The Impact of Unhealthy Lifestyle Behaviors on the
Current Syndemic and the Role of Healthy Living in
Syndemic Uncoupling

The current interrelationships amongst unhealthy lifestyle behaviors
(eg, sedentary lifestyle, poor diet, excess body mass, smoking), chronic
disease and the COVID-19 pandemic may be more appropriately charac-
terized as a syndemic, defined as 2 or more health conditions or diseases
that cluster by person, place or time which adversely interact with and
negatively affect the outcomes of one another.'’®'*'%¢ Figure 3A illus-
trates the proposed unhealthy lifestyle behaviors — chronic disease —
COVID-19 syndemic.'* In Figure 3A, unhealthy lifestyle behaviors are
shifted towards chronic disease where its influence is clearly established;
an independent interaction between unhealthy lifestyle behaviors and
COVID-19, independent of chronic disease, appears highly likely
although further research is needed to clarify the significance of this
interaction.”*->70%%0 187188 ‘Eyen with the current knowledge gaps, the
poorest outcomes are significantly increased when unhealthy lifestyle
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FIG 3. AThe Syndemic of Unhealthy Living Behaviors, Chronic Disease and COVID-19.

behaviors, 1 or more chronic disease diagnoses, and COVID-19 infection
are simultaneously present on a global population level. **?-0% 186187 gypy_
demics can also entail a social context, which is clearly relevant to the
unhealthy lifestyle behaviors — chronic disease — COVID-19 syndemic
given the disproportionate impact of this cluster of conditions in under-
served communities.'*”'”* As such, while the unhealthy lifestyle behav-
iors — chronic disease — COVID-19 syndemic is a leading health
concern on a global population level, the impact this cluster of conditions
is having on underserved communities is immeasurably worse and
requires immediate action. Conversely, Figure 3B illustrates the syn-
demic uncoupling that can be expected through an increased prevalence
of HL behaviors (ie, physically active lifestyle, heathy diet, normal body
weight, and not smoking); chronic disease prevalence would undoubtably
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shrink with a significant decrease in unhealthy lifestyle behaviors, as
would the overlap between chronic disease and COVID-19 infection, an
overlap which increases risk for a poor outcome. Cases of viral
infection would also likely be less severe in those individuals not diag-
nosed with 1 or more chronic diseases if HL. behaviors were more preva-
lent given the improved ability to successfully overcome a viral
infection.*®?-3430:03-187.194 "The world will eventually move past the
COVID-19 pandemic, hospitalizations and deaths associated with SARS-
CoV-2 infection will subside and society will return to normal activities.
Even so, the circle associated with COVID-19 in Fig 3A and B will
remain a relevant component of this syndemic construct and syndemic
uncoupling. Recent evidence links a higher prevalence of severe influ-
enza cases in patients with co-existing chronic diseases.'*> Seroprotection
from the influenza vaccine has also been shown to be significantly higher
in individuals who adhere to HL behaviors, such as PA.%190 Therefore,
the COVID-19 circle in Fig 3A and B will transition to viral infections/
future pandemics once we overcome the COVID-19 pandemic. In this
context, improving HL behaviors must be viewed as a global imperative
to uncouple this syndemic construct.” As mentioned previously, while
promotion of HL behaviors and the expanded practice of HLM is essen-
tial on a population level, a particular focus is desperately needed in
underserved communities.'*'-'%*97-1%8

Conclusions

It has been well established that adherence of HL behaviors are essen-
tial to optimizing quality of life, the ability to perform activities of daily
living, and realizing positive health outcomes. The COVID-19 pandemic
has further demonstrated the importance of HL. behaviors on minimizing
the risk for detrimental health events. Prior to the COVID-19 pandemic,
the importance of preventing and treating chronic conditions, such as car-
diovascular disease, diabetes, obesity and certain cancers, through the
promotion of HL behaviors and the practice of HLM has steadily gained
acceptance, although implementation continues to lag behind acceptance.
The literature rapidly emerging during the COVID-19 pandemic strongly
indicates individuals that adhere to HL behaviors have advanced immune
system resiliency and therefore a reduced risk of poor outcomes if
infected with the SARS-CoV-2 virus. The importance of HL behaviors in
the context of the COVID-19 pandemic is 2-fold: 1) HL behaviors
enhance immune function, thereby improving the body’s ability to pre-
vent and fight a viral infection; and 2) HL. behaviors reduce the likelihood
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of the chronic conditions (ie, obesity, 1 or more chronic disease diagno-
ses, smoking) that have been associated with poor outcomes in those
infected with the SARS-CoV-2 virus. Now more than ever, promotion of
HL behaviors and HLM are essential to combat both chronic disease and
viral pandemics. Ongoing HL. and HLM research (ie, knowledge discov-
ery and dissemination) are essential to shape effective education, policy,
and implementation strategies. The current HL-PIVOT position statement
serves as a basis for this 4-pillar approach moving forward.
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Samantha Bond, MS, University of Illinois at Chicago, Chicago, Illi-
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W. Scott Black, MD, University of Kentucky, Lexington, Kentucky, USA

Audrey Borghi-Silva, PhD, PT, Federal University of Sao Carlos, Sao
Paulo, Brazil
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Paolo Brugnoli, CosMed, Inc, Rome, Italy
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Tavis S. Campbell, PhD, University of Calgary, Calgary, Alberta, Canada

Salvatore Carbone, PhD, MS, Virginia Commonwealth University,
Richmond, Virginia, USA

Brian Carlin, MD, Sleep Medicine and Lung Health Consultants LL.C,
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Medicine Center, Shaare Zedek Medical Center, Jerusalem, Israel

Jeff S. Coombes, PhD, University of Queensland, Brisbane, Queens-
land, Australia.
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do Sul, Santa Cruz do Sul, Brazil

Luiz Carlos Soares de Carvalho Junior, PhD, PT, Federal University of
Reconcavo of Bahia, Cruz das Almas, Bahia, Brazil

Mildred Vanessa Lopez Cabrera, PhD, Monterrey Institute of Technol-
ogy, Monterrey, Mexico.

Patricia M. Devers, DO, Genova Diagnostics, Asheville, North Caro-
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